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INTRODUCTION

A New History for a Young Century

Every history reflects the experiences of its age, and syntheses 
are particularly susceptible to the tides of the times. Among the expe-
riences that have shaped this book, the most obvious is the bundle of 
processes commonly known as globalization. The need for planetary 
perspectives is probably beyond debate in an age where the world is 
more interconnected in more ways than ever before. It shows in a 
boom of scholarship on environmental issues in the Global South. En-
vironmental historians have moved beyond their traditional mainstay 
in Western Europe and the United States, and regions such as Russia 
and the Middle East, which John McNeill described as “near black 
holes” of environmental history as recently as 2011, have gained more 
attention.1 As result, today we are in a much better position to write 
environmental history in a global context. No longer does a synthesis 
need to start in Europe or North America because research on the rest 
of the world is simply too scarce.

Second, we have learned in recent decades that we should be gravely 
concerned about the state of our planet. We do not lack achievements 



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 4 

on specific issues and in certain places, but the overall trend in the in-
terplay between humans and the natural environment is clearly nega-
tive: anthropogenic climate change, loss of biological diversity, 
pollution, resource woes— we know about the environmental toll of 
global modernity in greater detail and with more certainty than ever. 
We also know that these challenges will not be met in satisfactory 
fashion anytime soon, and they will not go away miraculously either. 
Only a fool would deny that environmental challenges will define the 
twenty- first century— and it should leave us unimpressed that the 
number of fools remains at disheartening levels.

Neither of these points is new. The severity of the environmental 
crisis and the interconnectedness of the globe have inspired environ-
mental histories from the early 1970s to John McNeill’s Something New 
under the Sun and Joachim Radkau’s Nature and Power, the two magis-
tral syntheses that greeted the new millennium for the purpose of en-
vironmental history. I am greatly indebted to this intellectual 
tradition, certainly more than the notes in this volume suggest, and 
yet this book departs from a third observation that marks a break with 
existing scholarship. The environmental challenges of the twenty- first 
century look different from the challenges that earlier generations of 
scholars were writing about.

Looking back at McNeill’s and Radkau’s books after two decades, it 
is odd to realize how these authors confidently structured their narra-
tives along spatial and thematic lines. McNeill discussed the litho-
sphere and pedosphere, the atmosphere and the hydrosphere, with 
subchapters looking into forests, whaling, and so on, and Radkau gave 
much attention to nation- states from the United States to Bhutan.2 
However, global historians have become wary about the container 
theory of statehood, and the same holds true for biological spheres. 
Entanglements figure prominently in the recent literature: humans, 
ideas, commodities, and species traveled the world in all sorts of direc-
tions, and scholars have made the case that interconnections matter 
in many different ways.3 Convenient compartmentalizations, be they 
geological, biological, or political in nature, look increasingly dubious 
in a global age.

These doubts were historiographic as well as political. When the 
world entered a new millennium, there was no way to deny that the 
agenda of environmentalism was a wild mix of issues: pollution, gar-
bage, exhaustion of resources, protection of landscapes, endangered 
species, and so forth. The severity of problems also differed around the 
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globe. London smog was a thing of the past in the British capital by 
the 1970s while other industrial areas were still wrestling with coal 
smoke, and particulates remain one of the world’s major killers. Or 
maybe the real problem about London smog was the use of fossil fuels. 
It also became clear that responses to environmental problems had re-
percussions in other realms. Numerous nature reserves, dearly needed 
to preserve biological diversity, went at the expense of Indigenous 
populations. And what about environmental solutions that created 
new problems, such as when sewage treatment led to an accumulation 
of toxic sludge? Despite plenty of expertise, environmental challenges 
defy big comprehensive blueprints— as seen in 2020, when the fiftieth 
anniversary of the first Earth Day coincided with the global spread of 
COVID- 19.

Except for a lunatic fringe, everyone knows about the environ-
mental toll of industrial civilization today. What is recognized less 
often is the growing uncertainty on how to approach this toll. Priori-
ties, approaches, institutions, even the definition of problems— once 
upon a time, we thought that we had clear ideas and settled routines 
on all these things, but received wisdoms have come into doubt. 
Global environmentalism is not like a Beethoven symphony, where 
you know after the first few measures what is coming. It is more akin to 
an orchestra with many instruments and even more pieces of music, 
and more often than not, the sound that prevails is not so much due to 
a heroic conductor as to the powerful lungs of some of the players. We 
live in an interconnected world, and we can no longer define priorities 
and externalities in the traditional manner, simply as givens. Priorities 
are matters of perspectives, and what qualifies as an externality for 
some may be someone else’s life.

In a global twenty- first century, we can no longer write environ-
mental history with a predefined set of concepts and a fixed hierarchy 
of issues. Agents, nation- states, tools, the political and cultural framing 
of issues— categories that were self- evident a generation ago— have be-
come blurry and contested. Some authors, notably those under the 
influence of the Anthropocene thesis, have tried to cut through these 
ambiguities and imposed categories by force, borrowing on the pre-
sumably ironclad findings from the natural sciences, but this suggests 
a global consensus on environmental matters that does not exist: there 
is no Archimedian point in today’s world. In fact, it has dawned on us 
that the idea of a global consensus has always been more fiction than 
reality, the result of a Western intellectual hegemony that looks irre-
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trievably gone. In our age of globalization, an environmental history 
of the modern world needs to view the past from the perspectives of 
the industrialized West and the Global South, the policymaker and the 
consumer, the expert and the layperson, the urbanite and the farmer, 
and so on.

At first glance, this approach might smack of relativism, but it actu-
ally comes down to the exact opposite. Environmental historians have 
long made the point that we face limits in our interaction with the 
natural environment, but these limits are not just material and ecolog-
ical: they are also about institutions, about laws and government 
bodies, about mindsets and interests, about technologies and exper-
tise, and they are about the shadow of history. As humans have en-
gaged with environmental challenges over time, they have 
accumulated a legacy that this book seeks to dissect. Materialities and 
technologies, laws and experts, institutions and cultural tropes— many 
things frame our engagement with the nonhuman world, and we can 
only understand them as products of a long and complicated history. 
Once we start to untangle this history and take stock of our environ-
mental legacy in its full complexity, it becomes clear that there is no 
room on our planet for an environmental “anything goes.” In an inter-
connected age, where past experiences are entrenched in technolo-
gies, materialities, institutions, cultural tropes and ecological 
conditions, very few things “go.”

While this book seeks to complicate environmental history in some 
respects, it also aims to make it more transparent in others. A global 
scope can bring out something that is typically lost in case studies on 
specific times and places: environmental challenges are remarkably 
similar in otherwise different parts of the world. The laws of nature 
hold force everywhere, and this makes for a baseline of similarities that 
this book seeks to tease out. In other words, environmental history 
provides an opportunity to make world history simpler— completely 
unlike cultural or political history, where going global quickly leads to 
a cataclysm of complications. Invasive species, pests, dams, sewers, 
and other phenomena have triggered similar responses around the 
globe, and if we compare individual trajectories, we can map recurring 
paths in the human engagement with environmental challenges. In 
fact, similarities are so strong that one can understand global chal-
lenges by departing from a single example— assuming, of course, that 
this example is chosen judiciously.

The conclusion will take it from here and summarize the stories in 
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this book as individual threads in a global entanglement of five big 
trends: the Great Need, the Great Externalization, the Great Reck-
oning, the Great Regulation, and the Great Narrowing. This introduc-
tion seeks to outline the methodological essentials of this endeavor, 
and the most basic is about what this synthesis aims to achieve. The 
book seeks to map the environmental trajectory of the modern world 
and analyzes the environmentalisms of our time as products of his-
tory, but it refuses to deliver the classic synthetic overview. More spe-
cifically, this volume does not offer the kind of intellectual order that 
syntheses typically do, and it is not about indecisiveness on the part of 
the author: it is what the state of the planet demands. While writing 
was under way, a German professor inquired, “Wie das alles zusam-
menkommt”— how does it all come together? There was a simple an-
swer to that question: it does not come together at all, and that is 
precisely the point. The chapters in this book end with open ques-
tions, moral dilemmas, or a realization that solutions merely bought 
time, and I will not hand out solutions ex cathedra. We do not live in a 
world where things simply add up: where we are accumulating wis-
doms, technologies and solutions and are getting better all the time. If 
things do not make intuitive sense, if moral and practical inconsisten-
cies linger, and if we are stuck with unsatisfactory or paradoxical out-
comes, that is just where we are. This book is a world history for an age 
where things seem to fall apart— where we see what is coming, where 
we have the tools, technological ones and others, and plenty of expe-
rience, and yet somehow fail to get our act together.

In other words, this world history seeks to turn complication into 
an object of study. Every chapter moves up to the present and traces 
material, technological, institutional, and cultural developments 
along with the making of ambiguities and fault lines. Complication 
was made in concrete places, by real people driven by interests, mind-
sets and experiences, in ways that are open to scrutiny: we can arrive at 
a much more sophisticated understanding of our own predicament, 
the material, political, and intellectual mess that we are wrestling 
with, if we view it as a product of history. Challenges and responses 
coevolved over time, and they were shaped by vested interests, arti-
facts, power relations, institutions, and cultural tropes. We can arrrive 
at a better understanding of our concepts, our definitions of problems, 
our priorities, and our taboos if we take a closer look at how we came to 
them.

This approach has consequences that go down to the basics of his-
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tory writing. There is no way to tell this history in traditional linear 
fashion: we need a nonlinear, entangled mode of historical narration 
that does not reproduce the intellectual hierarchies of the Western 
world but rather exposes them to scrutiny while being scholarly rig-
orous, reasonably specific, and sufficiently precise. Nonlinear narra-
tives need a combination of top- down and bottom- up perspectives, 
and I hope to convince readers that this is best achieved by departing 
from one exemplary case. In order to bind the individual narrative 
threads together, this project needs a conceptual metaphor that high-
lights the interconnectedness and the dynamism of the modern 
world, and the vortex is the best metaphor that I could think of. But 
first of all, this world history departs from the realization that the en-
vironment, obviously the most basic category of any environmental 
history, is not just a given: it has a history that matters, like everything 
else. We need a new history in order to write narratives that make sense 
in a global twenty- first century, but this history is not without prece-
dent. In some respects, this book argues for a return to an environ-
mental history that we once had.

THE FLOW OF HISTORY

As concepts go, the environment is one of the younger ones. According 
to Paul Warde, Libby Robin, and Sverker Sörlin, it was a product of the 
postwar years, when hopes for the future and fears about humanity’s 
destructive potential mixed in a way that made for an intellectual wa-
tershed of the first order. The environment was global, it was all around 
us, and it was under threat, and the details of the diagnosis were 
evolving within these general parameters.4 Most people treat the envi-
ronment as a self- evident concept today, and the word serves to define 
ambitions, policies, and academic disciplines, including a historical 
one. However, the environment was not invented out of the blue, and 
neither was environmental history. Historiographic surveys typically 
focus on the upswing of research since the 1970s, but there was such a 
thing as an environmental history avant la lettre, though not in the 
sense of a self- conscious academic field. It was merely a hodgepodge of 
scholars and books, held together not so much by a moral cause as by 
a realization that the nonhuman world mattered somehow, but it can 
be inspiring to read books from the time before the environment be-
came a paradigmatic concept. It serves to challenge conventional wis-
doms about the place of nature in human history, and it brings out the 
hidden assumptions in our modes of historical narration. After 1945, 
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the environment was first and foremost a bundle of problems, but one 
could also see it as the inevitable base of all human life.

Warde and his coauthors did not mention Fernand Braudel and his 
expansive La Méditerranée. Mostly written during his time as a prisoner 
of war in Nazi Germany, it discusses the Mediterranean world in the 
age of Philip II with great attention to the natural environment. 
Braudel famously opened his lengthy treatise— the original edition 
contained some 600,000 words, which is double the size of this book— 
with remarks on the different speeds of history. He distinguished three 
fields, each with a rhythm of its own.5 In his opinion, the fastest but 
also the most superficial one was l’histoire événementielle: he emphati-
cally confined the history of events to “surface disturbances, crests of 
foam that the tides of history carry on their strong backs.” The second 
field was about societies and economies, “the history of groups and 
grouping,” where change took place at a more measured pace. Finally, 
there was “a history whose passage is almost imperceptible” and where 
change was about “constant repetition, ever- recurring cycles.” This 
history was about the natural environment.6

On first glance, Braudel’s La Méditerranée seems of limited value for 
a study of modern history. His argument about cyclical change pro-
bably worked for the sixteenth- century world, but it is a far cry from 
our modern predicament, where acceleration and accumulation of 
harm seem to be the norm. While natural environments are typically 
vulnerable and under threat in modern history, they seem rather static 
in Braudel’s narrative— though he did note in prescient manner that 
“everything changes, even the climate.”7 For the most part, Braudel 
discusses how the natural environment created challenges for hu-
mans, not the other way round. Against this background, it might 
seem that the only benefit of invoking Braudel for the present en-
deavor is that he provides an excuse for writing a really big book.

However, three points deserve closer scrutiny. The first concerns 
Braudel’s broad understanding of the environment. He talked about 
natural conditions, but he also covered transhumance and nomadism, 
agriculture in the mountains and in the plains, droughts and famines, 
shipping and urban life, epidemics and the seasons. There were plenty 
of problems in Braudel’s environment, but problems were not what de-
fined the natural world: it was the setting where people tried to make a 
living. It was something to work with, a realm that was entangled with 
humans on so many levels that the entire distinction between humans 
and the environment became dubious: “Human life responds to the 
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commands of the environment, but also seeks to evade and overcome 
them, only to be caught in other toils.”8 For Braudel, the environment 
was not in trouble. It was just there.

Second, Braudel’s narrative showed how natural environments cre-
ated baselines of similarities. He was certainly not oblivious of the di-
versity of his geographic realm. He devoted individual sections to the 
Tyrrhenian Sea, the Adriatic and other parts of the Mediterranean, and 
he looked extensively at the Sahara, Europe, and the Atlantic Ocean as 
well. But he did not leave it at a mere account of peculiar geographies. 
He looked at famines and how cities reacted by creating grain storages 
and regulating food markets. In his remarks on epidemics, he identi-
fied general urban patterns such as “using disinfectants based on aro-
matic herbs, destroying by fire the belongings of plague victims, 
enforcing quarantine on persons and goods . . . , recruiting doctors, 
introducing health certificates”— though Braudel did not fail to note 
that notwithstanding all these efforts, “the rich had always sought 
their salvation in flight.”9 Some of these responses will resurface in the 
cholera chapter.

Third, Braudel was onto something when he couched his concept 
in hydrological terms. A watery metaphor was probably no coinci-
dence for a scholar who pursued a vision of “total history.” A pool of 
water is indeed total for those who are floating in it, and water in mo-
tion has a fearsome dynamism that can dwarf human agency. Braudel’s 
waves of history were massive, they crushed humans and exposed 
them to the elements, and the natural environment has not lost its 
ruthlessness since the sixteenth century. We now have better tech-
nology and better knowledge about many pertinent challenges, but 
the nonhuman world is still beyond our control. It is just that waves 
are a rather poor metaphor for the flow of history in modern times.

The natural world continues to operate in cycles, but humans have 
created new material flows that are more unidirectional. Huge resource 
streams flow into the urban centers of the modern world, and equally 
huge streams of waste emanate from them. Global trade networks 
channel billions of tons of oil each year, with many millions of tons of 
everything from wheat to oranges to boot, and the pollutants that 
they produce have changed the global climate, among other things. In 
fact, the human footprint has grown to such an extent that scientists 
talk about a new geological epoch, the Anthropocene, where humans 
stand on a par with the forces of nature.10 The modern world has an 
unprecedented hunger for stuff, and it has an equally unprecedented 
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ability to put other stuff into motion, but movement no longer comes 
in the form of waves. It is not a deluge either, though it is devastating 
beyond measure. A deluge peters out after a while, and it comes mostly 
from a single direction, but neither is the case in our time. In the 
modern era, wanted and unwanted flows have increased relentlessly, 
they are the cumulative product of many individual streams, and there 
is plenty of turbulence.

In light of these features, it seems more appropriate to view the flow 
of history in the modern era as a giant vortex. The emphasis is on the 
singular: we cannot understand global flows if we study them one by 
one. They have mixed and interacted in an eminently haphazard 
manner, and that has created plenty of crosscurrents and secondary 
and tertiary vortices. The vortex also features a lot of intended and ac-
cidental obstacles that shape the flow in one way or another. There is a 
lot of movement inside a vortex, there are moments of calm, and it can 
be smooth sailing for a while, but there is ultimately no escape from 
the material heft of masses in motion. A vortex is about dynamism 
and momentum, and it is about humans who tend to underestimate 
the forces that they are wrestling with. A vortex can look harmless, 
and it can be fun to drift along in the outer fringes. But when you 
move toward the core, things are getting serious.

VORTEXIAN HISTORY

As understood in this book, the vortex is a metaphor, and it should be 
read accordingly. The masses that humans have set into motion are 
terrifying, but weight is ultimately just one of numerous properties 
that the nonhuman players on the stage of history can claim. Mo-
mentum serves as a descriptor for forces of nature that are just there, 
whether humans like it or not. It can be about toxicity, or an awkward 
smell or taste, or the ability of a plant, animal, or pathogen to multiply 
rapidly, or something else. The key is that the vortex highlights the 
powers of the nonhuman world and their unrelenting inclination to 
push humans around.

As with every conceptual metaphor, the case for the vortex rests on 
analytical merits. The vortex evokes a sense of dynamism and forces 
beyond control, particularly if we think of it on a planetary scale. The 
metaphor also evokes a sense of turbulence and chaos. There are rough 
waters inside a vortex, and while some people may profit from benefi-
cial currents, they should never be too confident about their good for-
tune. Humans are at the mercy of the elements inside a vortex, but 
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they are not passive victims. They can navigate the water, they can 
create barriers or channel flows to their advantage, but it takes time, 
energy, knowledge, and a decent understanding of human means.

The vortex is about the power of the nonhuman world, but the 
metaphor is ultimately anthropocentric. It would be a mere feature of 
the natural world, perhaps equivalent in significance to the Great Red 
Spot on Jupiter, if it were not for its frightening ability to harm and 
swallow humans. At the risk of stating the obvious, the vortex is also a 
product of human inputs, particularly the voracious hunger for huge 
amounts of stuff that runs through modern history. At the same time, 
modern history includes plenty of efforts to tame, control, or even 
stop the flow, and assessing these efforts is a major part of the fol-
lowing text. In short, the vortex is not a raw force of nature. It is a 
highly regulated endeavor, albeit in an uncoordinated, if not chaotic 
fashion. There is no control center (though the dream of building one 
remains alive), but regulations matter even if they ultimately come 
down to a patchwork.

Regulations can take many forms: law, codes of practice, policies 
enacted by states or corporations, expert knowledge, cultural tropes. 
The vortex metaphor suggests a tepid primacy of the material, but it is 
a soft determinism, if it is a determinism at all. Scholars have played 
parlor games between environmental determinism and cultural rela-
tivism, but that is a type of academic ping- pong that has outgrown its 
usefulness, if it had any at all: many pertinent discussions bore all the 
marks of academic turf wars. In this volume, the guiding question is 
not whether institutions are more significant than cultural tropes or 
technologies, material properties, or ecological interactions— the 
focus is on how they mattered in specific contexts. Sometimes a book 
made history, as in the case of Rachel Carson’s volume vis- à- vis the 
insecticide DDT. Sometimes it was a technology with “killer app” 
quality, such as the slaughterhouses of Chicago. And sometimes insti-
tutions win out, as in the case of the land title— one of the most suc-
cessful inventions of Western modernity, still on a victory run in spite 
of a broad array of problems.

Many flows have clashed and converged, and it was the same with 
human responses to these flows. Institutions interlocked, and so did 
cultural tropes, business practices, materialities, and so forth. These 
interactions are a defining issue in this book, and they follow no dis-
cernible pattern: the web of interlinkages has grown over time and 
continues to grow, and we can only understand it as a product of his-
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tory. Cross- references highlight these interconnections in the fol-
lowing narrative, and readers are encouraged to follow them even if it 
has an erratic feel. Doing so provides an idea of the fragmentary nature 
of the project of modernity.

It is important to recognize that these entanglements are stabilizing 
and constraining in equal measure, and hence a bit different from the 
entanglements that global historians have frequently recorded with a 
sense of enthusiasm. In an age of globalization, it is tempting to view 
entanglements as a mind- broadening force, and scholars have pro-
duced ample evidence that this is the case for cultural entanglements. 
Six decades ago, William H. McNeill wrote The Rise of the West, a 
sweeping overview of human history where civilizations thrived on 
interactions, and that was long before postmodernism celebrated exu-
berant possibilities.11 But more often than not, environmental entan-
glements, and particularly those that include technologies and 
materialities, end up constraining the range of options. If several trends 
overlap in the human engagement with environmental challenges, 
people may come to a point where few options remain. It can happen 
with amazing speed. In the case of COVID- 19, it took just a few weeks 
to get governments to a point where the only remaining choice was 
about which kind of lockdown they should enact.

The vortex can be brutal, but it is also hard to figure out. Currents 
are diverse, turbulences are hard to predict, and that is not the least 
among the attractions of this conceptual metaphor. A vortex features 
resilience as well as fragility, and one should never be too certain about 
what will prevail. After all, a multitude of rationales were in play in the 
modern world, from food systems to transport routines and modes of 
waste removal, and the general trend of the modern world is ultimately 
a composite product of these different rationales. The world is not a 
bathtub, where events are predictable until everything has gone down 
the drain. As understood in this book, the vortex is out at sea where 
things are constantly in flux, where a broad range of actors navigate 
more or less at will, where the seabed is diverse and widely unknown, 
and where a big wave can make a difference.

Water lacks buffer quality, and this means that movements can res-
onate in unexpected places. And yet interactions may surprise those 
schooled in the first law of ecology, which suggests, in the words of 
Barry Commoner, that “everything is connected to everything else.”12 
The following narrative suggests an important addendum: some inter-
connections matter far more than others. The following stories feature 
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a multitude of rationales and a range of entanglements, but neither is 
unlimited in numbers. As this book will show, it is possible to high-
light the crucial rationales and the critical interconnections in any 
given field on a few dozen pages— with the notable exception of cli-
mate change.13 It is not the sheer number of interconnections that 
make for the tensions and dilemmas that lie at the heart of the present 
discussion. It is that rationales and interconnections operate with dif-
ferent degrees of autonomy and force. Some things are tightly con-
nected to some other things, but other connections are loose or 
insignificant in the grand scheme of things. The web of modern life is 
not a network of countless atomized entities with an infinite number 
of linkages. It is more akin to a set of tightly interwoven clusters: food 
chains, energy systems, expert communities, and so forth. Each of 
these clusters has an iron pulse of its own, and there is no guarantee 
whatsoever that they work in sync.

Most people associate a vortex with the threat of drowning, and a 
pessimistic undertone may not be entirely inappropriate for an envi-
ronmental history of the modern world. In the twenty- first century, 
few people are confident that humanity’s engagement with the nat-
ural environment is bound for a happy ending. But drowning is no 
foregone conclusion in a vortex, and a bird’s- eye view is only one of 
numerous perspectives on a vortex. Much of the following discussion 
is about how the vortex looks for those caught in the flow, and that 
makes for a dizzying array of perspectives. Drifting along in a vortex, 
one can observe how things move around, how they change in shape 
and substance, how things come together in new arrangements, and 
how humans are at the mercy of the elements, or at least feel that way. 
This makes for a rough ride in the following pages, and that is by all 
means intentional. This book grew out of a sense of disaffection with 
world histories where the narrative was oozing order.

For all the material heft of masses in motion, humans retain agency 
inside a vortex, albeit to widely different extents. Some command 
powerboats that rule the waves (and make a few more) while others are 
condemned to swim on their own. Some people have access to the le-
vers that regulate flows while others need to work with the currents as 
they are. By and large, agency is about resources and power relations 
rather than smartness. Idiots can run powerboats, too, and more than 
one captain has proudly steered his boat into the shallows, a reef, or 
the abyss. Disorientation and delusion are common experiences in-
side the vortex because so many things are constantly in motion.
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The one thing that unites everything inside the vortex is that it is 
exceedingly difficult to look beyond the roaring waters. A lot of things 
are open to many different perspectives, and vantage points and expe-
riences are constantly in flux, but taken as a whole, the vortex is cogni-
tively closed: a distinct universe that offers no certainties beyond its 
purview. There is no island inside a vortex, no terra firma where alter-
native projects can take root. As seen in the Gandhi chapter, alterna-
tive projects were merely another thing that was drifting along, and 
even an otherworldly figure like the mahatma was riding with the 
waves at times. And why would he not? There are many ways to stay 
above water in a vortex, but apathy is rarely a winning strategy.

It is an open question whether people, if given a choice, would wish 
to swim in rough waters. But for those who live in the twenty- first cen-
tury, the question is ultimately pointless: we are condemned to engi-
neer and navigate the vortex for better or worse. There was a world 
with humans before the vortex, and there may be one after the vortex 
has run its course, but engaging with either provides limited guidance, 
if any, as we wrestle with the mess that we’re in. If there is a silver 
lining, it is that we do not need to learn how to navigate and engineer 
the vortex from scratch. This would be an obvious point if it were not 
for a few people who suggest otherwise.

THE ANTHROPOCENE DELUSION

When I started writing this book, the Anthropocene was the buzzword 
du jour. It was already around for more than a decade— I will talk about 
the birth of the Anthropocene in the chapter on the 1970 Tokyo Reso-
lution14— but the “Big Bang” of the Anthropocene discourse, a meeting 
at the Geological Society of London and a subsequent cover story of 
the Economist in May 2011, was still fresh. A decade later, the Anthro-
pocene has entered the environmental literature and the environ-
mental imagination, but popularity has taken its toll. The concept is 
cited prolifically, sometimes ad nauseam, but its precise meaning is 
more diffuse than ever. Even textbooks on the Anthropocene have 
abandoned the idea of a coherent concept and they note by way of 
introduction that they “do not cover all the modes of understanding 
that might be brought to bear on the Anthropocene.”15 There is also a 
mushrooming array of sister terms: capitalocene, carbonocene, tech-
nocene, plantationocene, wasteocene, and so forth.

The blame goes mostly to a chatty academic field that is named the 
humanities. The Anthropocene is a pretty straightforward concept in 
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natural- science terms, thanks in large part to rigorous processes of sci-
entific consensus building. The International Commission on Stratig-
raphy set up an Anthropocene Working Group in 2009 and gave it the 
task “to assess whether the Anthropocene could be considered a po-
tential chronostratigraphic/ geochronologic unit.” The Working 
Group replied in the affirmative seven years later and proposed 1950 as 
the threshold year for a new epoch.16 The official proclamation was 
pending when this book went to press. The Anthropocene is also a fa-
miliar term in earth system science, a multidisciplinary endeavor that 
aims to model material and energy flows on a planetary scale. Insights 
from earth system research are cited throughout this book.

It is open to debate whether historians should embrace a chrono-
logical framework where everything is about one single threshold.17 
But when it comes to the significance of humans for planetary pro-
cesses, the evidence is clear. Humans have played an outsized role in 
the environments on this globe, and it is impossible to understand the 
present state of this planet if we do not account for the impact of hu-
mans, and none of the following remarks shall suggest otherwise. In 
the words of the Working Group on the Anthropocene, “It is clear that 
human beings are now operating as a major geological agent at the 
planetary scale, and that their activities have already changed the tra-
jectory of many key Earth processes, some of them irreversibly, and in 
doing so have imprinted an indelible mark on the planet.”18 No other 
species comes close in its significance for material and energy flows on 
planet earth, and there is no serious debate whether something like 
the Anthropocene exists in scientific terms. The question is how it 
matters for our view of history and the way forward.

We have entered a new age in terms of planetary materialities and 
ecologies. But does this mean that we have new people? Humans 
launched what we retrospectively call the “project of modernity,” and 
they have entered new ages of lesser scales and scopes all the time: the 
age of automobility, the age of industrial chemistry, the age of fascism, 
and so forth. But as this volume shows, entering a new age did not 
mean that humans shed their baggage and started from scratch. Quite 
the contrary, the global environmental legacy that this book seeks to 
dissect is the cumulative product of numerous processes that involved 
an even greater number of groups all over the world, and we keep 
adding to this legacy on a daily basis. There is no delete button in the 
modern mind, and as the following narrative shows, humans are far 
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less forgetful than they usually think. A lot of history resonates in to-
day’s environmental thought and action, except that we rarely recog-
nize this history as such.

The Anthropocene literature is huge, but it seems that these diver-
gent views are impossible to reconcile. We have entered a new epoch 
in environmental terms, but we do not have new mindsets, cultures, or 
societies. We enter the Anthropocene with a lot of baggage: culturally, 
politically, economically, socially, materially, and technologically. In 
fact, the key challenge is to find new paths that are compatible with 
the minds, the routines, the institutions, the artifacts, and the expec-
tations that we have acquired over decades and centuries. The Anthro-
pocene does not mean that we write on a blank canvas. We merely add 
another layer of notes on a densely scribbled parchment with many 
different colors and all sorts of handwriting.

If we stick to this metaphor, the task of this book is to make that 
parchment legible in full and to tell the stories it records, at least in 
some broad outlines. The next task, far beyond the abilities of the 
present author, will be to bring these insights to bear on a circle of ex-
perts who seem to get overexcited about the earth in their hands. We 
see it in glaring form in the recent debate over climate modification. 
The Anthropocene debate has boosted the standing of the geoengi-
neering community, as it provides their megalomaniacal schemes 
with a semblance of normality. If we are going to tamper with the 
earth system anyway, why not do it along the lines of sophisticated 
knowledge from a world- leading class of experts?19 One might shrug it 
off if it were not so characteristic of an obvious strand of expertocratic 
self- aggrandizing that runs through the Anthropocene discourse. For 
all its diversity, the Anthropocene discourse has operated in top- down 
mode since its inception, and it shows. A few years back, earth system 
governance might have appeared as the pinnacle of intellectual arro-
gance, but there is actually a journal with that name now.

It is not wrong to have big plans for a planet in trouble. If anything, 
climate policy has been too timid in recent decades, and that is not the 
only environmental challenge where humans have fallen behind 
planetary needs. The delusion starts with the idea that expertocratic 
blueprints can actually be engines of change— they are mere lubri-
cants at best. Readers can see the outcomes of expertocratic delusions 
scattered through this book, and this is a topic where history speaks 
with exceptional clarity: there is a difference between good intentions 
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and good policies, and seeing like a state is not a good idea, particularly 
when it becomes the only way that people see the world.20 We really 
should not go there another time.

NARRATING THE NONLINEAR

This book is about a paradox. Never have more people agreed that the 
environmental crisis is global, and never has it been less clear what 
this means. History cannot solve this puzzle, but it can provide an idea 
of how we came to this point. More precisely, it can provide a multi-
tude of ideas to that effect. These ideas are large and small, obvious and 
hidden, material and cultural, and no, they do not add up. Insights do 
not even come in clear packages. In this book, narratives work on dif-
ferent levels and in many different directions, all in an effort to sow a 
healthy distrust in the stories that we have become accustomed to: 
linear narratives with a start, an ending, and a clear moral message. 
These stories provide a sense of order and orientation, or rather the 
semblance thereof. But as this book shows, linear narratives do not re-
ally work inside the vortex.

The essay style of this book is not just a fancy extra that serves to 
keep readers in thrall throughout a long text. It is a logical extension 
of the conceptual framework, and perhaps the only way to explore 
the vortex in adequate fashion. This is a book about dynamism, and 
that calls for a narrative that allows readers to experience dynamism. 
The essay style is a means to evoke the sense of dizziness that life in 
the vortex tends to produce, and readers are advised to brace them-
selves for a bumpy ride. One chapter connects the battery chicken 
with neoliberalism, sea turtles, o.b. tampons, and the Falklands War 
(yes, there is a connection) while another links a women’s coopera-
tive in Bangladesh with the space shuttle. Materialities can create bi-
zarre connections, and they are more than anecdotal: they are what 
modern life is about. Modernization operates through a global web 
with many nodes, weaving continues in our time, and that should in-
still a sense of humility in every conversation about the flow of history. 
As Heraclitus might have said, you never step into the same vortex  
twice.

Nonlinear narration faces limits at the printing press. The com-
plexity of the planet is fundamentally at odds with the linearity of 
writing. Texts are about one word after another, one sentence after an-
other, and one paragraph after another, and our collective obsession 
with mobility and connectivity has not changed what one might call 
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the natural order of textuality. At some point, authors need to decide 
on a certain sequence of chapters, if only because publishers wish to 
have pages in order before binding, but readers are encouraged to sub-
vert this given structure and follow interlinkages or one of the fol-
lowing paths through the book. Jumping chapters is a common sin 
among readers, but in the book at hand, it is actually encouraged. You 
may learn more from this volume if you do not read it from cover to 
cover.

Interconnections can be about many different things, and this 
book pursues them in many different forms: spatial, temporal, causal, 
material, and imagined. The case of guano may serve as an example. 
It relates to synthetic nitrogen because both substances were used as 
fertilizers. Guano was a commodity from Latin America, just like Po-
tosí’s silver and the bananas of United Fruit. Farmers used fertilizer on 
fields for which they had a land title, and probably on land that was 
previously a swamp and had been drained with the help of eucalyptus 
trees. Guano was one of the first auxiliary substances that farmers 
were buying, thus starting a tradition that would continue with cal-
cium arsenate (used lavishly in the fight against the boll weevil), hy-
brid seeds, and DDT, and advice on guano use came from a new cadre 
of chemically trained experts. Seen in this way, guano is no separate 
chapter of environmental history. It is a node in a web that has evolved  
over time.

There is no given hierarchy among these nodes, the linkages, the 
paths, or the rationales that they imply. Such an approach subverts the 
convenient compartmentalizations of traditional case studies, but 
more significantly, it challenges the self- perceptions of powerful stake-
holders. Generations of agriculturalists have argued that feeding the 
world is the cardinal challenge, and utilities and oil companies have 
made a similar case about energy, but in the twenty- first century, it 
should be clear that these fundamentalisms serve specific interests. 
Feeding the world is obviously important, but so are fertile soils, and 
food safety, and labor relations, and all the other things that are at play 
in global food chains. A hierarchy of issues, or a conviction that only 
one of these aspects really matters, is at odds with the experience of 
recent years that all these issues matter— somehow. The mess we’re in 
calls for some kind of balance rather than a hierarchy of issues.

With that, the chapters of this book are an effort at decentering 
narratives. They present different storylines that intersect, clash, or 
come together in expected and unexpected ways. To be sure, this does 
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not mean that all interconnections have equal weight. Interconnec-
tions are in play on many levels and in all sorts of forms, they vary in 
intensity and resilience, and they do not always make a difference. 
Some connections are superficial or anecdotal, others are matters of 
life and death, and many are somewhere in between, and we can assess 
their significance more clearly if we stay close to real- world events. 
While other global histories look at large countries or general prob-
lems, this book prefers specific places with specific issues: silver mining 
in Potosí, the dodo on Mauritius, Chicago’s slaughterhouses, and 
London smog.

Individual chapters sketch a story that revolves around a certain 
place, an artifact, a commodity, and so forth, but case studies serve a 
higher purpose in this book. They are exemplary explorations of gen-
eral challenges— mining, the extinction of species, the industrializa-
tion of the meat commodity chain, and particulate emissions— and 
they mirror places that exist all over the world: mining regions, is-
lands, hubs, and industrial cities. In a modern world where everything 
is in flux, it seemed to be the least intrusive approach to organize the 
book around challenges, and the ultimate goal of each chapter is to 
explore one or more challenges that humans have met all over the 
world. They may not capture all the experiences that have shaped the 
environmental history of the modern world: the rough waters of the 
vortex do not allow for comprehensiveness in the real sense of the 
word. But they capture the challenges that matter the most if you want 
to understand the interplay of humans and the natural environment 
in the world that we live in.

The chosen examples serve as nubs for similar experiences from 
other parts of the world, but always in a tepid fashion. That leaves 
plenty of room for individual experiences, and the essay style invites 
readers to add their own trains of thought. If you have a nature reserve 
that you care about, or if you care particularly about an endangered 
species, or if you have a favorite food, it may be a worthwhile attempt 
to map your own views in light of the chapters on Kruger National 
Park, the dodo, or a selection of chapters from the agricultural path. As 
an added benefit, this helps to exorcise the pretense of comprehensive-
ness that weighs heavily on any world history book. Every synthesis is 
selective, and global ones are selective in the extreme, but that be-
comes less of an intellectual problem if the narrative fails to convey an 
air that this is the full story. In each individual chapter, the goal is to 
identify the defining threads that, in my humble judgment, run 
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through every story of its kind on the globe, and readers are encour-
aged to put that claim to the test in light of their own experiences.

An exemplary approach hinges on the judicious choice of these 
case studies. I elaborate about the quandaries of making choices in the 
appendix, and it shall suffice to say at this point that these choices 
were about significance (many were about a global first, or a defining 
act in material or metaphorical terms), about covering the full range of 
environmental challenges, and about capturing the diversity of the 
world. The narrative seems to digress at times, but looking at other 
places and artifacts helps tease out the common themes that resonated 
around the globe. For example, the chapter on the Canal du Midi 
makes a point of bringing in other canals and other traffic links, in-
cluding the railroad and the motorway that run parallel to the Canal 
du Midi today. This does not mean that all canals around the world are 
essentially the same. We have plenty of case studies about specific 
traffic links, and I draw on some of them, but we are underplaying the 
value of case studies when we treat each canal as immediate to God. 
The Canal du Midi, along with many other projects, is also about what 
I call the Great Mobilization.

The narrative offers two different ways to engage with the intercon-
nectedness of the modern world. The text includes cross- references to 
other chapters whenever issues are touched upon that are discussed in 
greater depth elsewhere. These cross- references operate in the manner 
of hyperlinks, and today’s readers do not need further instructions as 
to their use. The second option is the following list of paths. They 
highlight a range of topics or key challenges that run through this 
book, and readers should see these paths as virtual sections on a par 
with the eight official ones. The chapters of this book are nodes that 
make sense in different narrative threads, and these threads go into 
different directions, intertwine and reinforce each other, or stand at 
odds. It matters beyond individual themes. If we read chapters as trea-
tises on specific topics as well as crossroads of various big trends, we 
gain a deeper understanding of the improvised, patchwork nature of 
our modern existence. The “project of modernity” was (and is) more 
akin to a large construction site with a multitude of blueprints, work 
crews, and professional skills, where communication and coordina-
tion were often fragile at best.

In other words, do not let the table of contents fool you. This is not 
a book with forty chapters in eight parts plus one interlude and a coda 
as bonus material. It is a book with twenty- nine parts, and on average, 
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individual chapters come up in eight of them. And if you find that a 
confusing overabundance of roadmaps, or if you are not into road-
maps at all, let me remind you that environmental historians have an 
innate sympathy for ramblers. Readers are invited to subvert the 
prelaminated structure and chart their own individual path through 
this book. Chapters cover different issues, different time periods, and 
different places on the globe, but they all give an impression of the 
dynamisms, the interconnections, and the many choices, some irre-
versible, some open to change, that people have made as the flow of 
modern history has run its course. Experiences inside the vortex have 
never been uniform, and will never be. Neither should the experiences 
of those who read this book.

PATHS THROUGH THIS BOOK
THE AGRICULTURAL PATH

Food is essential to human life, but the daily bread changed dramatically in 
modern times. It was produced with new methods in distant places, it was 
judged with new categories like calories, new corporations supplied seeds and 
fertilizers while other companies took care of slaughtering and marketing, 
and then there were the unexpected events: pests and diseases, soil erosion, 
and slaves who refused to eat their designated food. A lot of things are 
waiting to be disentangled along the path of modern agriculture.

Sugar (chapter 2), the Land Title (chapter 6), Breadfruit (chapter 7), 
Guano (chapter 8), United Fruit (chapter 10), the Boll Weevil (chapter 
12), the Little Grand Canyon (chapter 13), Cane Toads (chapter 14), 
Chicago’s Slaughterhouses (chapter 18), Synthetic Nitrogen (chapter 
19), Opium (Interlude), Hybrid Corn (chapter 28), the Rice- Eating 
Rubber Tree (chapter 30), Holodomor (chapter 31), the Pontine 
Marshes (chapter 32), the Chemurgy Movement (chapter 33), Battery 
Chicken (chapter 36), and DDT (chapter 38).

THE PATH OF INDUSTRY

Just like agriculture, industry was about doing familiar things in a different 
way: with new technologies, new resources, new institutions and expert 
groups, a growing distance between producers and consumers, and way more 
stuff. The path of industry is about innovation, about risks and unexpected 
side effects, about fabulous wealth and who gained a share of it— and about 
changing ideas concerning what we really need.

Potosí (chapter 1), Shipbreaking in Chittagong (chapter 5), Guano 
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(chapter 8), Whaling (chapter 9), United Fruit (chapter 10), Saudi 
Arabia (chapter 15), London Smog (chapter 16), Chicago’s Slaughter-
houses (chapter 18), Synthetic Nitrogen (chapter 19), Air- Conditioning 
(chapter 20), Hybrid Corn (chapter 28), Aswan Dam (chapter 29), the 
Chemurgy Movement (chapter 33), the Pine Roots Campaign (chapter 
35), Battery Chicken (chapter 36), Lucky Dragon No. 5 (chapter 37), 
DDT (chapter 38), Torrey Canyon (chapter 39), and Plastic Bags (chapter 
40).

THE WOODEN PATH

Forests are the world’s most complicated terrestrian ecosystem. They are also 
about plants that grow rather slowly, at least until modern science invented 
the turbocharged eucalyptus. Most of all, the forest history of the modern era 
is about the rise of state power and the incorporation of woodlands into 
resource- hungry economies. The wooden path also looks into the many other 
uses of trees and forests that fell by the wayside over the course of modern 
history.

Sustainable Forestry (chapter 4), Breadfruit (chapter 7), Kruger Na-
tional Park (chapter 26), Eucalyptus (chapter 27), the Rice- Eating 
Rubber Tree (chapter 30), and the Pine Roots Campaign (chapter 35).

THE MINING PATH

The underground was full of dangers— and full of precious stuff. The mining 
path traces the way from silver mines to bulk commodities like coal and 
bauxite, from mountains with tunnels to giant holes, from resource boom-
towns to resource states, and it inquires about pollutants and leftovers. Do 
you want to have a piece of Potosí’s Cerro Rico? Just take a deep breath.

Potosí (chapter 1), Guano (chapter 8), Saudi Arabia (chapter 15), 
and London Smog (chapter 16).

THE PATH OF THE ANIMALS

It was people who built the modern world, but they had plenty of nonhuman 
companions. They were, among other things, hunted, slaughtered and eaten, 
watched and adored, bred and confined, feared and killed, and pushed into 
oblivion. Plenty of reason to look them in the face.

Guano (chapter 8), Whaling (chapter 9), the Dodo (chapter 11), the 
Boll Weevil (chapter 12), Cane Toads (chapter 14), Chicago’s Slaughter-
houses (chapter 18), Kruger National Park (chapter 26), Battery 
Chicken (chapter 36), and DDT (chapter 38).
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THE INFRASTRUCTURE PATH

Infrastructure is a neologism. People were content to talk about roads, ca-
nals, and other concrete things until the rise of new systemic technologies 
that became the backbone of modern life. Infrastructures served transporta-
tion, moved and delivered water, and satisfied food and energy needs and the 
longing for cool air. They also created plenty of problems. But who can 
imagine a modern world without infrastructures?

The Canal du Midi (chapter 3), the Water Closet (chapter 17), Chi-
cago’s Slaughterhouses (chapter 18), Air- Conditioning (chapter 20), 
Cholera (chapter 21), Aswan Dam (chapter 29), the Pontine Marshes 
(chapter 32), Autobahn (chapter 34), and Torrey Canyon (chapter 39).

THE PATH OF ENERGY

Energy is a physical quantity— and a myth of modernity. It was available in 
many forms, open to transformation, ephemeral and omnipresent, and it 
came at a price. It was not necessarily the end user who was paying it.

Sugar (chapter 2), Sustainable Forestry (chapter 4), Breadfruit 
(chapter 7), Whaling (chapter 9), Saudi Arabia (chapter 15), London 
Smog (chapter 16), Synthetic Nitrogen (chapter 19), Air- Conditioning 
(chapter 20), Opium (Interlude), Aswan Dam (chapter 29), the Chem-
urgy Movement (chapter 33), Autobahn (chapter 34), the Pine Roots 
Campaign (chapter 35), Lucky Dragon No. 5 (chapter 37), Torrey Canyon 
(chapter 39), and Plastic Bags (chapter 40).

THE PATH OF POLLUTION

Dirt is matter in the wrong place, but good luck explaining that to workers in 
Bangladeshi shipbreaking. Pollutants mirrored and reaffirmed the fissures 
that ran through societies. They also became subject to control programs— 
sometimes. They have consequences from urban decay to global warming. 
They also provide a showcase on how environmental problems are social 
constructs. If you follow the path of pollution, you will not call it a problem 
again without inquiring for whom, and in which way.

Potosí (chapter 1), Shipbreaking in Chittagong (chapter 5), London 
Smog (chapter 16), the Water Closet (chapter 17), Synthetic Nitrogen 
(chapter 19), Cholera (chapter 21), the 1970 Tokyo Resolution (chapter 
24), Lucky Dragon No. 5 (chapter 37), DDT (chapter 38), Torrey Canyon 
(chapter 39), and Plastic Bags (chapter 40).
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THE COLONIAL PATH

Colonialism has many faces, and none is pretty. The colonial path explores 
spatial inequality in its full breadth: the new order of the globe, the tools, the 
profiteers and their bounty, the sources of power, and the resistance. The 
focus is on the consequences of colonial relations and how they survive 
through daily routines. Colonialism is about doing.

Potosí (chapter 1), Sugar (chapter 2), Sustainable Forestry (chapter 
4), Shipbreaking in Chittagong (chapter 5), the Land Title (chapter 6), 
Breadfruit (chapter 7), Guano (chapter 8), Whaling (chapter 9), United 
Fruit (chapter 10), the Dodo (chapter 11), the Boll Weevil (chapter 12), 
Cane Toads (chapter 14), Saudi Arabia (chapter 15), Opium (Interlude), 
Gandhi’s Salt (chapter 23), the 1970 Tokyo Resolution (chapter 24), 
Kruger National Park (chapter 26), Eucalyptus (chapter 27), Aswan 
Dam (chapter 29), the Rice- Eating Rubber Tree (chapter 30), Ho-
lodomor (chapter 31), the Pontine Marshes (chapter 32), DDT (chapter 
38), Torrey Canyon (chapter 39), and Plastic Bags (chapter 40).

THE WATERWAY

Look at the earth from space, and you understand the rationale for this path: 
more than two- thirds of our planet is underwater. The waterway looks at the 
open sea, at canals and rivers (free- flowing and dammed), at transportation 
and maritime resources, and at clean and dirty water and all the stuff that 
goes with the flow.

The Canal du Midi (chapter 3), Shipbreaking in Chittagong (chapter 
5), Guano (chapter 8), Whaling (chapter 9), the Water Closet (chapter 
17), Cholera (chapter 21), Aswan Dam (chapter 29), the Pontine 
Marshes (chapter 32), Torrey Canyon (chapter 39), and Plastic Bags 
(chapter 40).

THE PATH OF CHEMISTRY

Three centuries ago, chemists were sorcerers of sorts who believed in things 
like phlogiston. Today they make up one of the most powerful branches of the 
natural sciences, and they underpin one of the greatest industries in the 
world. This path looks at the chemists, their work, their products, their power 
(or lack thereof), and their blunders. Yes, they did kill small children. And 
they got away with it.

Potosí (chapter 1), Guano (chapter 8), Whaling (chapter 9), Syn-
thetic Nitrogen (chapter 19), Opium (Interlude), the Chemurgy Move-
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ment (chapter 33), the Pine Roots Campaign (chapter 35), DDT 
(chapter 38), and Plastic Bags (chapter 40).

BOTANICAL TRANSFERS

Eucalyptus in California, breadfruit in the Caribbean, cane toads in Austra-
lia— in the modern era, organisms traveled like never before. This path is 
about how it happened and why it matters. (Spoiler: Kew is overrated.)

Sugar (chapter 2), Breadfruit (chapter 7), the Boll Weevil (chapter 
12), Cane Toads (chapter 14), Eucalyptus (chapter 27), and Hybrid 
Corn (chapter 28).

BUILDING THE STATE

Police states, welfare states, failing states, l’état, c’est moi: the power of the 
state is a defining feature of global modernity. It mattered for environmental 
challenges— and, in turn, state power was built through the environment. Do 
you think that there should be a law? Maybe read these chapters first.

Potosí (chapter 1), Sugar (chapter 2), the Canal du Midi (chapter 3), 
Sustainable Forestry (chapter 4), the Land Title (chapter 6), Whaling 
(chapter 9), United Fruit (chapter 10), Saudi Arabia (chapter 15), 
London Smog (chapter 16), Opium (Interlude), Gandhi’s Salt (chapter 
23), the 1970 Tokyo Resolution (chapter 24), the 1976 Tangshan Earth-
quake (chapter 25), Kruger National Park (chapter 26), Aswan Dam 
(chapter 29), the Rice- Eating Rubber Tree (chapter 30), Holodomor 
(chapter 31), the Pontine Marshes (chapter 32), the Chemurgy Move-
ment (chapter 33), Autobahn (chapter 34), the Pine Roots Campaign 
(chapter 35), Battery Chicken (chapter 36), Lucky Dragon No. 5 (chapter 
37), DDT (chapter 38), Torrey Canyon (chapter 39), and the Pandemic 
(Coda).

BUILDING PROFESSIONS

They were the priests of a new epoch— and the people that nobody knew. 
There is a profession for every environmental challenge today (and some-
times more than one), but that is the result of a long history. This path traces 
the making of expert groups, their quest for resources and power, their strug-
gles, their resilience— and the stories that they tell. Experts may not save the 
planet. But we will not save the planet without experts either.

Sustainable Forestry (chapter 4), Breadfruit (chapter 7), Guano 
(chapter 8), the Dodo (chapter 11), the Boll Weevil (chapter 12), the 
Little Grand Canyon (chapter 13), Cane Toads (chapter 14), Synthetic 
Nitrogen (chapter 19), Air- Conditioning (chapter 20), Cholera (chapter 
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21), Baedeker (chapter 22), Eucalyptus (chapter 27), Hybrid Corn 
(chapter 28), Aswan Dam (chapter 29), the Chemurgy Movement 
(chapter 33), DDT (chapter 38), Torrey Canyon (chapter 39), and the 
Pandemic (Coda).

ECONOMICS 101

Sounds like a pathway for nerds? You may not be interested in the economy, 
but the economy is interested in you. This path provides a tour d’horizon of 
economic concepts that were in play in the modern era. It is a rather male- 
heavy path, but it includes a female Nobel laureate who criticized the disci-
pline’s penchant for models and the man who penned the theory of interstellar 
trade. The toolbox of economics deserves scrutiny even if you will never buy 
antimatter futures.

Potosí (chapter 1), Sugar (chapter 2), the Canal du Midi (chapter 3), 
Shipbreaking in Chittagong (chapter 5), Whaling (chapter 9), United 
Fruit (chapter 10), Saudi Arabia (chapter 15), Chicago’s Slaughter-
houses (chapter 18), Gandhi’s Salt (chapter 23), the Rice- Eating Rubber 
Tree (chapter 30), and Battery Chicken (chapter 36).

THE DEVELOPMENTALIST PATH

Say what you will about development, but it is complicated. So maybe there 
was that one thing that could change everything and catapult a place, a re-
gion, or a country into modern times? This path is about a dream that re-
fuses to die.

The Canal du Midi (chapter 3), Guano (chapter 8), United Fruit 
(chapter 10), Saudi Arabia (chapter 15), Eucalyptus (chapter 27), Hy-
brid Corn (chapter 28), Aswan Dam (chapter 29), the Rice- Eating 
Rubber Tree (chapter 30), the Pontine Marshes (chapter 32), and DDT 
(chapter 38).

THE CARNIVOROUS PATH

Gandhi ate meat— though only to give it a try. Others were less restrained. 
This path traces the full range of consequences.

Guano (chapter 8), Whaling (chapter 9), the Dodo (chapter 11), 
Cane Toads (chapter 14), Chicago’s Slaughterhouses (chapter 18), 
Gandhi’s Salt (chapter 23), and Battery Chicken (chapter 36).

THE PATH OF DISASTER

Sometimes things do not go as planned. And sometimes things go disas-
trously wrong. This path is about the latter, the sudden events, the cata-
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clysms— and about what happens when the dust settles. Disasters matter, 
but not in the way most people think.

The Boll Weevil (chapter 12), the Little Grand Canyon (chapter 13), 
Cane Toads (chapter 14), London Smog (chapter 16), Cholera (chapter 
21), the 1976 Tangshan Earthquake (chapter 25), Holodomor (chapter 
31), Lucky Dragon No. 5 (chapter 37), Torrey Canyon (chapter 39), and 
the Pandemic (Coda).

THE PATH OF WAR

War is no longer the father of everything, as Heraclitus surmised in ancient 
Greece. But in sixteen of the following chapters, the imprint of war was strong 
enough to warrant inclusion in this path. Chapters look at preparations for 
war, resource allocation in war, wars for oil (and quite a few other resources), 
and at the mental worlds that this has produced. Fighting for change? Cam-
paigning for justice? That is where it starts.

Potosí (chapter 1), Sugar (chapter 2), the Canal du Midi (chapter 3), 
Whaling (chapter 9), United Fruit (chapter 10), the Boll Weevil 
(chapter 12), Synthetic Nitrogen (chapter 19), Opium (Interlude), 
Cholera (chapter 21), the 1976 Tangshan Earthquake (chapter 25), Ho-
lodomor (chapter 31), the Pontine Marshes (chapter 32), Autobahn 
(chapter 34), the Pine Roots Campaign (chapter 35), Lucky Dragon No. 
5 (chapter 37), and DDT (chapter 38).

THE MOBILIT Y PATH

We live on a small planet, but it is large enough to make mobility a challenge 
of its own. This path looks at the technologies that facilitate mobility in one 
form or another, at the resources in play, and at the consequences for humans 
and environments. Please choose your speed judiciously.

The Canal du Midi (chapter 3), Whaling (chapter 9), Cane Toads 
(chapter 14), the Water Closet (chapter 17), Chicago’s Slaughterhouses 
(chapter 18), Cholera (chapter 21), Baedeker (chapter 22), Aswan Dam 
(chapter 29), the Chemurgy Movement (chapter 33), Autobahn 
(chapter 34), the Pine Roots Campaign (chapter 35), Torrey Canyon 
(chapter 39), Plastic Bags (chapter 40), and the Pandemic (Coda).

THE PATH TOWARD THE MODERN CIT Y

For the first time in human history, the majority of people live in cities. This 
path is about how we made it happen— and what it means for the world.

Potosí (chapter 1), Shipbreaking in Chittagong (chapter 5), London 
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Smog (chapter 16), the Water Closet (chapter 17), Chicago’s Slaughter-
houses (chapter 18), Air- Conditioning (chapter 20), Cholera (chapter 
21), Baedeker (chapter 22), the 1976 Tangshan Earthquake (chapter 
25), Aswan Dam (chapter 29), and Autobahn (chapter 34).





PART I

Essentials

IN THE BEGINNING WAS THE STUFF.

As Europeans moved beyond the confines of their continent, a number 
of grand narratives came into play that bestowed the endeavor with a 
sense of glory. In these readings, Europeans sought to spread the Chris-
tian gospel, escape inhospitable conditions, learn about the world, lib-
erate unfree people, or bring the achievements of Western modernity 
to those who seemed unable to develop them on their own. Historians 
continue to disagree on how to view the ideas that underpinned Eu-
rope’s global outreach, or whether to take them seriously at all, but 
they are generally unanimous that there was also something else: ma-
terial benefits. Take the commodities out of the last five hundred years 
of world history, and it does not make sense anymore. It is unlikely 
that Europeans would have embarked on such a long and complicated 
foray beyond their ancestral homes if it had not been for stuff: food to 
store and eat, metals to make coins or weapons, timber and fibers for 
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factories, and trinkets to show and impress. When all was said and 
done, there was always something to bring back home.

Some of the stuff was actually new, like corn and potatoes. Other 
stuff was probably known but unfamiliar in most of Europe, like sugar: 
some Mediterranean regions were cultivating sugar cane before the 
rise of transatlantic colonialism, but most people of medieval Europe 
satisfied their sweet tooth, to the extent that they had one, with honey. 
And then there was the stuff that everybody knew, like silver, where 
supplies suddenly exploded. The materials of modernity were not al-
ways new, but they were produced in new ways and available in un-
precedented amounts, and a different world evolved as new modes of 
production took shape.

The following five chapters explore this transformation through 
two commodities (silver and sugar), one transport link (the Canal du 
Midi), one political doctrine (sustainable forestry), and one activity 
(shipbreaking in Chittagong). In other words, this section is about 
how the people of the modern era obtained metals, food, and timber, 
how they mobilized these commodities and some other things, and 
how they got rid of waste. People had done all these things for ages, 
but modernity offered new ways to deal with these issues, and these 
new ways were what today’s software developers call a “killer applica-
tion”: the modern ways were never the only ones at hand, and cer-
tainly not the best ones for everyone involved, but sooner or later, 
people all over the world found these new ways irresistible. The trans-
formation was, after all, about essentials: about how people eat, build, 
move around, and how they deal with leftovers. It’s not everything 
that life is about, but few people make it through life without these 
things.

The new ways drew on existing practices, but that should not 
nourish doubts about their novelty. Late medieval mining in Central 
Europe paved the way for Potosí, but in the same sense that the Inca 
roads paved the way for the autobahn. The new ways were of a dif-
ferent quality in their mode of operation and in their consequences for 
peoples and environments. More specifically, they were different in 
scope, scale, and speed, and had notable similarities as to when these 
differences came into play over the course of the modern era. By and 
large, it was scope that came first, then scale, then speed.

Potosí’s silver provides a case in point. The precious metal traveled 
between America, Europe, India, and China and turned a transconti-
nental exchange that had previously been a trickle into a defining cur-
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rent of the emerging world economy. Potosí’s Cerro Rico also produced 
far more silver than any mine in Europe. Economies of speed never re-
ally came to the Andean highlands, as the deposits were long past their 
prime when steam engines and other industrial technologies trans-
formed mining and shifted the focus of primary resource extraction 
from precious metals to bulk commodities. These innovations also 
brought another shift in scale, and the mines of the age of industry 
had outputs that dwarfed even the rich veins of Potosí. They also pro-
duced toxic legacies, and they are not always buried in the ground: Po-
tosí’s legacy shows in the background concentration of mercury in the 
global atmosphere. Containing toxic substances in abandoned mines 
is an ongoing challenge, and the material leftovers will almost cer-
tainly outlast cultural memory despite the best efforts of pertinent au-
thorities. Potosí’s silver mountain survives in somewhat diminished 
form to this day and enjoys protection under the UNESCO World Her-
itage program. Mass destruction mining, a twentieth- century tech-
nology, would have literally eaten up the Cerro Rico.

It is no accident that it was the city rather than the mountain that 
became famous all over the world. Resource extraction hinged on 
urban hubs that provided technological and commercial services, plus 
services for men who did a tough and dangerous job. A good part of 
the new towns of the modern era owed their existence to primary re-
sources. It could be anything from a shabby gold- rush town to a world- 
class city like Potosí. The town was oozing richness in its prime, but 
the splendor always had an air of fragility, and not just because the fate 
of mining towns was invariably tied to a finite mineral resource base. 
Order was a relative thing in bustling mining towns, and the sources of 
trouble ranged from perennial labor conflicts to illicit trade. An extra 
dose of testosterone did not help, though mining was not always the 
province of men: a good part of Potosí’s workforce was female.

Potosí produced a precious resource, but it also consumed resources 
like food and mercury for ore processing. The same held true for the 
sugar plantations in the Americas: they were nodes in multiple net-
works, or that is how the world economy categorized them, for one of 
the crucial resources, slaves, was arguably more than an economic 
unit. Just like Andean silver mining, sugar production drew on estab-
lished practices from agricultural technologies to the use of unfree 
labor, but it catapulted them into a new orbit. Large technological ar-
tifacts for processing, division of labor, externalization of human and 
environmental costs, and the categorical need to make it all run as 
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smoothly and quickly as possible— sugar plantations were harbingers 
of industrial production regimes. They were also ephemeral on the 
ground. For those who owned a plantation, sugar was about getting 
rich quickly, another novelty of modern production methods. Unlike 
other commodity chains before the dawn of modernity, the network 
of sugar was a centripetal system where wealth accumulated at certain 
points.

Sugar, initially a luxury item for European elites, turned into a 
mass- produced essential. More precisely, it was a commodity that 
changed the meaning of essentials: there was no tradition of sugar 
consumption in most of Europe, and yet people in many different 
countries fell for the sweet life— a transcultural convergence of tastes 
that critics of the global food system have targeted more than once. 
Consumers have replied with everything from low- carbohydrate diets 
to apathy, but few have embarked on a return to premodern modes 
where people drew a significant share of their food from working the 
land with their own hands. Most consumers rely on faceless food sys-
tems to provide them with their daily bread or whatever tastes and 
pockets demand. In the Western world, private gardens are usually 
hobbies rather than necessities. On Caribbean plantations, slave gar-
dens were means of survival, and slaves were not alone in seeking food-
ways that offered a buffer against disaster. The modern food system 
was a gamble, but those with money could act as if it did not matter to 
them.

The Caribbean lost its pivotal place in the global sugar economy in 
the nineteenth century, as competition from beet sugar and substi-
tutes like saccharine entered the market. Just like cane sugar, sugar 
beets brought an intensification of land use, and production of organic 
resources became increasingly concentrated in specific regions. Substi-
tutes mirrored a growing role of scientific knowledge in food produc-
tion. But there was more to the world of sugar. Protectionist policies 
and subsidies were also part of the picture, and they were intrinsically 
connected to the new production regime. It was about the new capital 
intensity of food production: advanced producers shouldered huge in-
vestments that called for safeguarding from whatever authority was 
willing to listen or get bribed. David Ricardo suggested that free trade 
would allow entrepreneurial people to exploit comparative advan-
tages, but the new sugar economy was also breeding corporate inter-
ests that were more interested in profits than principles. The modern 
food system has the ability to feed an unprecedented number of 
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mouths, but it has also created stark inequalities on different levels, 
and whether it is the best of all possible worlds is open to debate.

The globality of silver, sugar, and many other commodities relied 
on the transformation of world transport, but the corresponding infra-
structures were more than mere service providers. The Canal du Midi 
was cutting- edge technology, seventeenth- century style, but it was 
also an act of state, an instrument of royal power that brought abso-
lutist power more forcefully into a peripheral region, a military project, 
and a transformative agent for the Languedoc. Like many infrastruc-
ture projects, the canal brought a multitude of mobilizations from 
goods and information to political hierarchies and pathogens. The 
economics of transport projects depended strongly on the specific cir-
cumstances and on what counts as an economic benefit, but projects 
were more than tools of business. Connecting places could take place 
in many different forms and with many different results, and the out-
comes of modern infrastructure projects range from Egypt’s Muslim 
Brotherhood to the state of Panama.

A tax farmer, Pierre- Paul Riquet, built the Canal du Midi, and his 
descendants ran it for profit until the French state took over in 1897. 
But construction was really a group project: Riquet’s success was due to 
support from vernacular knowledge and a loyal workforce that Riquet 
gained by treating workers exceptionally well. Construction was also 
ongoing. Vauban rebuilt major stretches of the Canal du Midi after Ri-
quet’s death, and repairs have been a necessity ever since: infrastruc-
tures collapse in the absence of maintenance. Traffic arteries have their 
resilience, but like human arteries, they are not static, and the same 
holds true for their social, economic, and biological environments. To-
day’s boom in pleasure boating in the southwest of France is only the 
latest outcome of the perennial reinvention of the Canal du Midi.

Absolutism framed the Canal du Midi as evidence of human power 
over nature, but this was more about royal representation than the en-
vironment. The powers of early modern states held greater material 
significance in another realm: the doctrine of sustainable forestry 
turned woodlands from a habitat with a multitude of uses into assets 
that served the financial interests of the state and other owners. The 
ensuing conflicts over control of the woods raged for generations, and 
they only petered out— to the extent that they did— with growing ur-
banization. Forest conflicts continue to rage in the Global South, and 
the legacy of state control is an obstacle rather than an opportunity in 
regions such as the Sahel, but the fate of forestry in post- Socialist 
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Eastern Europe also shows the fragility of state power closer to the 
place where sustainable forestry was born. Early modern states forged 
a deep connection between statehood and forestry, but the alliance 
also worked in reverse.

A growing profession of foresters underpinned the states’ power 
grab, but academic authority showed the same combination of iron-
clad authority and fragility. Sustainable forestry moved from control 
over forestry to managing and improving its biology, which created 
plenty of follow- up problems that disciplines like applied entomology 
tried to keep in check. To a significant extent, forest research was repair 
science, an attempt to manage problems that would never have 
emerged without human meddling. The reductionism of specialist ex-
pertise was invariably at odds with the biological complexity of wood-
lands, and academics did not fail to notice, but it was one thing to 
envision holistic expertise and another to actually foster it. The father 
of applied entomology in Germany, Karl Escherich, dreamed about 
mixed forestry, but when it came to appointing a successor for his 
chair, he was eager to recruit another specialist. The committee found 
one among Escherich’s assistants.

Monoculture was practice rather than dogma in the woods, and to 
the extent that academic expertise provided guidance, it offered im-
provised makeshifts rather than ultimate solutions. Hans Carl von 
Carlowitz did not mean to build an academic profession when he cited 
the wood scarcity trope, but the concept was crucial for the rise of 
modern forestry. It drew attention away from the significant cognitive 
and conceptual problems of academic expertise, and it galvanized at-
tention in a most helpful way: Why quibble about details in the face of 
a horror scenario? Sustainable forestry was a shock doctrine (see 
chapter 25.2, Crisis Mode), except that it thrived on an enduring myth 
rather than a momentary disaster.

All modes of resource extraction entailed waste, as did subsequent 
stages of production, and that was a growing challenge in a super-
charged global economy. There were plenty of preexisting routines 
concerning recycling and reuse, but they were overwhelmed by the 
sheer quantities of stuff that industrial societies spewed out since the 
nineteenth century. At the same time, the heft of materiality called for 
efforts to deal with the leftovers, and the final chapter traces the 
changing constellations of municipalities, war economies, and private 
entrepreneurship over the past 150 years. Shipbreaking in Chittagong 
is the latest, globalized stage in the perennial search for an ultimate 
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sink, and surely not the last. Together with derelict mines, waste heaps 
may one day rank among the most enduring legacies of modern civili-
zation.

But recycling and waste management were not just about material-
ities and technologies. They were also about people, which is im-
portant to stress in light of a long and transcultural tradition to 
marginalize the human dimension of the waste business. It would be 
an understatement to say that social and ethnic discrimination was a 
part of the business— it was crucial for how things worked. The dismal 
fate of migrant workers on the Bangladeshi coast is only the latest in-
carnation of an old phenomenon.

The chapter shows that shipbreaking is subject to ongoing national 
and international efforts at regulation, but it is crucial to recognize 
that these efforts are up against powerful tides of history. Wastes have 
their own rules, material and other, and political reform was rarely a 
match for the raw silent power of needs and technologies. If there is a 
tradition among the tremendous changes of practices and waste flows 
in modern times, it is about the transgression of limits in virtually 
every dimension: material, social, spatial, and temporal. We may never 
find that ultimate sink (at least that is what Joel Tarr told us in a land-
mark article), but the search has energized modern societies for gener-
ations— if energizing is a good word for the waste business. Few people 
have gotten excited about leftovers during the course of the modern 
age. They have dealt with it because they had to or were paid for it.

Shipbreaking in Chittagong has acquired a measure of fame due to 
dramatic visuals, but the true drama at play escapes the naked eye. 
Lives and livelihoods are fragile on the Bangladeshi coasts, as is the 
institutional scaffolding that underpins the business model, a topic 
that will be explored in greater depth in part II. It is no coincidence 
that the following chapters deal with illicit activities in many different 
forms: modern modes of production have defied political control more 
than once, and their global hegemony may not end anytime 
soon— and neither will the effects and costs that they have brought to 
people all over the world. Just like the scrap metal workers in Chit-
tagong, we are stuck with our “killer apps” for the foreseeable future.





1

Potosí

Rich in Metals

1.  GOING UNDERGROUND

Local histories typically display a sense of pride. The exuberance of the 
baroque period did not encourage understatement either. And so we 
are told that the mountain to the south of Potosí was really a “perfect 
and permanent marvel of the world,” a “singular work of the power of 
God,” the “emperor of mountains” and a “clarion that resonates in the 
whole wide world.”1 For Bartolomé Arzáns de Orsúa y Vela, the author 
of the Historia de la Villa Imperial de Potosí, no words were too great 
when it came to his hometown, and he opened his book with lavish 
praise along these lines. It seemed like a long shot for an author who 
had never left the Andean highlands, but Arzáns, who lived from 1676 
to 1736, was not all that exceptional. Potosí and its silver had triggered 
enthusiasm since the earliest days of colonial mining. The Habsburg 
emperor Charles V bestowed it with a widely cited phrase for its coat of 
arms: “I am rich Potosí, the treasure of the world, and the envy of 
kings.”2 Adam Smith mentioned Potosí’s mines as “the most fertile in 
all America” in The Wealth of Nations.3 Potosí lingered as a synonym for 
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riches even when its mines were long in decline. Reflecting on real es-
tate and capitalist accumulation in Das Kapital, Karl Marx wrote that 
“the mines of misery are exploited by house speculators with more 
profit or less cost than ever were the mines of Potosi.”4 To this day, the 
Spanish phrase “vale un Potosí,” literally “worth a Potosí,” translates as 
“priceless.”

When the Spanish conquistadores learned about Potosi’s silver de-
posits in 1545, mining had been flourishing in central Europe for a full 
century. New technologies, new modes of corporate organization, and 
the discovery of new deposits underpinned a long boom that changed 
geographies and economies.5 Thanks to its silver mines, a sleepy Tyro-
lian village, Schwaz, turned into Austria’s second- largest urban ag-
glomeration after Vienna.6 The copper mines of Falun in Sweden, the 
Wieliczka salt mine near Kraków and the tin mines of Cornwall gained 
a reputation far beyond their respective regions for centuries.7 Around 
1520, the Bohemian town of Joachimsthal began to strike a heavy 
silver coin that is remembered to this day because the Joachimsthaler 
became the etymological ancestor of the word “dollar.”8 Joachimsthal’s 
town physician, Georg Agricola, wrote a monumental treatise on 
mining technology, De Re Metallica, that summarized the age’s tech-
nological achievements. It was published posthumously in 1556.9

Mining was a technology unlike any other in the late medieval 
world. Large mines embraced the division of labor long before it be-
came a hallmark of industrialism: a successful mine hinged on axes 
and sledgehammers as well as cutting- edge chemical knowledge. 
Turning solid rock into gravel was barely half the job. Fresh air had to 
find its way into the mine while ore and water had to get out. Road-
ways and shafts needed timber frames. Humans and draft animals had 
to be fed. Waterwheels needed enlightened operators, maintenance, 
and a reliable supply of water. No other production regime of the late 
medieval period had a similar size and complexity, and no occupation 
offered such a broad range of mortal threats. In his Technics and Civili-
zation, Lewis Mumford pointed out that the mine was “the first com-
pletely inorganic environment to be created and lived in by man.”10 
But for all its challenges, mining also brought tremendous wealth and, 
in the case of Habsburg’s Charles V, the crown of the Holy Roman Em-
pire. It was the silver of Schwaz in combination with the deep pockets 
of the House of Fugger that got him elected in 1519.11

In short, silver mining was well established as a source of economic 
and political power by 1545, but Potosí brought it all to a new level. 
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The name of its mountain, Cerro Rico (Spanish for “rich mountain”), 
said it all: the spot had wealth written all over it. When output peaked 
in the last quarter of the sixteenth century, Potosí alone produced half 
of all silver in the Americas, the world’s dominant producer for centu-
ries.12 Around 1600, the transatlantic flow of silver exceeded Europe’s 
domestic production by a factor of eight.13 Potosí was “the motor of the 
Spanish economy between the first strike in 1545 and the 1660s,” and 
the repercussions were ultimately global.14 Dennis O. Flynn and Arturo 
Giráldez have argued that “the singular product most responsible for 
the birth of world trade was silver.”15

A booming commodity needs grateful buyers. As the economist 
Erich Zimmermann declared, “Natural resources are not, they be-
come.”16 European elites embraced silver to show off their wealth, the 
silver peso entered monetary vocabularies across Europe, India con-
sumed a significant amount, but China was the most important 
buyer.17 Domestic production in China had fallen in the late fifteen 
and early sixteenth centuries, and a growing population with a silver- 
based currency generated almost insatiable demand.18 It did not save 

1.1  View of the Cerro Rico and Potosí by Bernard Lens, in Herman Moll, 

Map of South America (London, 1715). Image, Wikimedia Commons.
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the late Ming dynasty from collapsing and maybe even hastened its 
demise, but the complementary interests, helped by a direct shipping 
link from Mexico’s Acapulco to Manila on the Philippines, made for a 
thriving business. “The combination of low supply- side production 
costs in Spanish America and Chinese- led demand- side elevation in 
silver’s value in Asia generated probably the most spectacular mining 
boom in human history.”19

Resource flows also depend on a robust institutional framework. 
While Central European mines organized themselves along compre-
hensive Bergordnungen, business in Potosí went down a more disorderly 
path, as hundreds of corporations worked on the Cerro Rico at the 
same time.20 When they sold their silver, institutions from the local 
mint to the traders came into play, and a combination of contracts, 
transport networks, and the momentum of ingrained routines chan-
neled resources along certain ways. Immanuel Wallerstein made re-
source flows a cornerstone of his commanding synthesis of the modern 
world- system and put the mines of Hispanic America on his map as 
one of two key peripheral areas in the sixteenth century, but the gen-
eral direction of resource flows allowed different paths within and be-
yond the letters of the law.21 Smuggling was a part of Andean mining 
from its inception, as some of the output bypassed the Potosí mint and 
went to French, English, and Dutch smugglers along the Pacific coast 
and to the Portuguese in Brazil.22 Illicit trade was always part of the re-
source business (see Interlude, Opium), and its exact share remains 
anyone’s guess.

The stream of silver was only one of several resource flows that in-
tersected in the Andean highlands. Processing Potosí’s ores depended 
on an amalgamation process since the 1570s, and the mines bought 
copious amounts of mercury from Huancavelica in Peru, Almadén in 
Spain, and Idrija in Slovenia.23 Mines needed firewood to heat the mix-
ture of ore and mercury and timber to shore up shafts and seams.24 
Feeding an urban population at an altitude of four thousand meters 
was another challenge, all the more as workers needed calories (see 
chapter 7.2, Numbers Games) as well as stimulants in the form of coca 
leaves (see Interlude, Opium). Potosí was not the only place where 
hungry miners transformed agricultural systems. When copper 
mining brought a quarter of a million migrant workers into the 
sparsely populated Yunnan Province in southwest China between 
1750 and 1800, rice production flourished in neighboring Burma.25

Spanish colonial mining built on technological achievements from 
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late medieval Europe. A group of German miners even made the trip 
across the Atlantic and brought new smelting techniques to New Spain 
in the 1530s.26 However, David Brading and Harry Cross have argued 
that the transatlantic parallels are weaker than the similarities with 
another production regime of the New World: “American silver mining 
offers fewer comparisons with its German antecedents than with that 
other great colonial industry, the manufacture of sugar” (see chapter 2, 
Sugar).27 Just like sugar plantations, silver mining produced a high- 
value commodity for distant consumers in a specific geographic realm 
of limited size, and the prospect of huge profits seemed to justify ex-
treme conditions for workers and environments. Potosí even had an 
equivalent to plantation slavery in the mita, a forced labor regime in-
herited from the Inca that became just as infamous as the transatlantic 
slave trade.28 “The mita labor system was a machine for crushing In-
dians,” Eduardo Galeano wrote in Open Veins of Latin America, a classic 
in the vein of dependency theory (see chapter 30, Rice- Eating Rubber 
Tree).29 And just as the Georgian houses in Bristol failed to reveal the 
conditions on the sugar plantations that provided the money for their 
construction, it was easy to forget about the miners’ hardships in the 
streets of Potosí.

2. BOOMTOWNS

Arzáns’s Historia de la Villa Imperial de Potosí was an expansive work. It 
ran to some 1,500 large folio pages, each of them filled with close 
handwriting.30 But capturing the city’s splendor was truly a challenge, 
as countless buildings and lavish ceremonies were clamoring for the 
author’s attention, and Potosí was not the only resource town that had 
a lot to show. Incorporated as a mining camp in 1881, Aspen had elec-
tric light after four years, piped water (see chapter 17, Water Closet) 
after five, and the third- largest opera house in the state of Colorado 
after eight.31 There was also an opera house in the Brazilian city of 
Manaus, some nine hundred miles upstream from the mouth of the 
Amazon River. Built from imported materials between 1891 and 1896, 
it provided a sphere for high culture in the middle of the rain forest, 
paid for by rubber revenues during the heydays of tapping (see chapter 
30, Rice- Eating Rubber Tree). The gold- domed structure was not the 
only extravaganza that Manaus granted to itself. Manaus also had 
piped gas and water, electric light and a telephone network, an artifi-
cial harbor, and the first electric streetcar line in South America.32

But mining cities did not always show the wealth that they gener-
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ated. “The architectural magnificence of Latin American mining cities, 
like Guanajuato, Zacatecas, San Luis Potosí, Ouro Preto and Potosí 
where the magnates vied with each other in their magnificent pa-
tronage of church building, could not provide a greater contrast to the 
makeshift, sleazy air of the mining towns of California, the Canadian 
Northwest, Victoria and New South Wales,” the Warwick professor 
Alistair Hennessy wrote.33 Gold- rush towns were notorious for the var-
ious manifestations of uninhibited masculinity, and, when the frenzy 
flamed out, the biggest money was often with those who handled the 
supplies. It could be the start of a global career. Levi Strauss made a 
fortune selling denim pants in the wake of the California gold rush, 
and one of the giants of beer brewing, SABMiller, grew out of a com-
pany that sold Castle beer to thirsty gold miners in South Africa.34

Gold rushes thrived on the mobility of independent men, but 
many of them ended up joining a workforce. California had crushing 
mills with large workforces within four years of the first discovery of 
gold.35 The nineteenth century was when industrialism came of age, 
and a good part of the proletariat was sweating underground, particu-
larly in the coal mines that fed the new hunger of Western societies for 
fossil fuels (see chapter 16, London Smog). While up to a third of Po-
tosí’s workers were female, the miners of the industrial age were an em-
inently male community, and tender souls were well advised to keep 
their distance.36 When Arzáns went down the shafts of the Cerro Rico, 
the trip left him traumatized for life. The lights of his party went out 
underground, and they sat in the dark for hours until another miner 
happened to pass by. He also was not into chewing coca leaves.37

The miners of the industrial age won a special place in labor history. 
As a recent handbook article declared, “In the twentieth century 
miners were at the forefront of radical movements and policies in 
many countries.”38 They offered a charismatic combination of num-
bers and symbolic power, and when they went for industrial action, it 
sent shockwaves through societies. More than one miners’ strike en-
tered national histories: the US anthracite coal strikes of 1877 and 
1902, the strikes of German coal miners along the Ruhr in 1889 and 
1905, Britain’s general strike of 1926, and the National Union of Mine-
workers strike in South Africa in 1987.39 And then there was the blood 
that was spilled. The 1914 Ludlow massacre and the ensuing ten- day 
war in the southern Colorado coalfields hold “a key place in the mar-
tyrology of the American labor movement.”40

The mythology of labor suggested a united army of miners, an argu-
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ment that lingers in some recent publications.41 But in reality, differ-
ences in age, status, and skill level ran through the workforce, and 
clever capitalists exploited these divisions as best they could. Potosí’s 
mita certainly did not create a homogeneous group, and not only be-
cause some workers ran away or paid for relief from service. The colo-
nial workforce was a hybrid of forced and nominally free labor.42 Even 
when the Bolivian government formed a new state- owned corpora-
tion, the Corporación Minera de Bolivia (COMIBOL), after the revolu-
tion of 1952, only a fraction of the workforce had access to the benefits 
of nationalization. COMIBOL’s labor pyramid included a salaried labor 
aristocracy, workers in cooperatives who were paid by the pound, peas-
ants who leased tailings for reworking, peasant women scouring rock 
dumps, and destitute marginals whom COMIBOL officials allowed 
into the tunnels at night for a fee.43

Working in a mine was always a danger to limbs and lungs, and 
conditions in Potosí amplified the risks: silicosis was a peculiar chal-
lenge at an altitude of four thousand meters. In line with modernity’s 
trust in numbers (see chapter 7.2, Numbers Games), writers have of-
fered staggering estimates of the human toll. It remains open to debate 
whether the Cerro Rico really “consumed 8 million lives” over three 
centuries, as Galeano has claimed, but only because of a brutal fact: 
nobody was counting.44 The precise fate of most workers remains a 
mystery for lack of sources, but nobody doubts that Potosí’s mines pro-
duced plenty of misery and dislocation along with the silver. Work was 
terrible, and so was the outlook for life after the mine. As the anthro-
pologist Michael Taussig wrote, “The mines spewed forth a class of 
homeless and masterless people— a colonial lumpenproletariat— 
whose presence and energy were to become very noticeable in swelling 
the mass of discontent and rebellion, particularly in the great Tupac 
Amaru Indian nationalist uprising of 1780.”45

The splendor of Potosí looked more ambiguous with knowledge of 
the workers’ plight, and that is not just the wisdom of hindsight. 
Arzáns was fully aware that the glitter was tied to a lot of Indian sweat 
and blood, and he wrote about it in his history. He did not make his 
remarks in a revolutionary mood. He was a traditionalist in the days 
before the Enlightenment, a “timid, retiring scholar” who wrote with 
“a sense of resignation” and shared “that peculiar Baroque quality of 
disenchantment with the world.”46 And if you were living in Potosí in 
the early eighteenth century, melancholia was a perfectly appropriate 
state of mind.
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3. ABANDONMENT

The opera house in Manaus closed its doors when the Amazon rubber 
boom ran out. For all their splendor, resource boomtowns inevitably 
declined when the material flows that underpinned their existence 
dried up, and while there were many paths toward insignificance, they 
were all painful. In the case of Potosí, it was a long decline rather than 
sudden collapse. Mining continued throughout the colonial period, 
but the town was long past its prime when Arzáns was writing his vo-
luminous chronicle in the early eighteenth century: Potosí’s all- time 
record year was 1592.47 Simón Bolívar climbed the Cerro Rico and 
planted the flags of Colombia, Peru, and Argentina on the summit in 
the fall of 1825 when Latin American independence was all but secure, 
but hopes for a postindependence boom fell apart when a London- 
based Potosí, La Paz and Peruvian Mining Association collapsed in a 
stock market crash later that year.48

Conditions within newly independent Bolivia did not look more 
favorable. As Paul Gootenberg has argued, Latin America was saddled 
with a hamstrung economic elite, a “free- trade ‘lumpenbourgeoisie’” 
of entrepreneurs that “had never stood up for themselves.”49 With a 
bow to the dependency school (see chapter 30.2, In Their Theories), 
Gootenberg noted that, as “nationless appendages of world economic 
currents, unfit for nation- building,” Latin American elites followed up 
on what they had learned over centuries on the periphery of the 
modern world- system: “It was the region’s peculiar ‘colonial’ role in 
the world economy— as purveyors of exports— that truncated the his-
toric role played by nationalist entrepreneurial elites elsewhere.”50 
Mining in Potosí has been sputtering on in Bolivia ever since indepen-
dence, too strong to die and too weak to create the wealth of a nation.

Mining in Potosí shifted from silver to tin in the late nineteenth 
century, and the transition was about the quality of the remaining 
ores as well as the changing preferences of the global economy. The 
precious metals lost their former preeminence in mining as industrial 
societies showed a growing hunger for bulkier commodities: iron, 
copper, tin, bauxite, and coal. The new mines of the nineteenth cen-
tury were bigger in every respect, and they featured the latest in con-
temporary engineering from steam engines, originally invented to 
keep British mines dry, to electric light. By the early twentieth century, 
technological progress also changed mining as it had been known for 
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ages when a young American engineer named Daniel Jackling in-
vented opencast copper mining. Instead of following the richest veins 
into the underground, miners dug up all the ore indiscrimately and 
then used chemical means to extract the precious metals. It was an ex-
pensive technology because it required giant shovels and huge facili-
ties for processing, but by the end of 1905, Jackling had convinced the 
Guggenheim Exploration Company to pay for a trial run at the 
Bingham Canyon Pit in northern Utah.51 It became a watershed in the 
global history of mining. Instead of moving miners into the moun-
tain, mass destruction mining moved mountains into the factory.

The new mines were larger than anything from the days of Potosí, 
but that did not raise their profile in collective memory. Few people 
know about opencast copper mines in Chile or iron- ore mining in the 
Australian outback nowadays, and they do not have to know. Today’s 
resource flows are anonymous, or rather made anonymous. “Not only 
do modern science and technology backed by wants and needs create 
resources; they also destroy them and reconvert them into ‘neutral 
stuff,’” Erich Zimmermann wrote.52 Only insiders are familiar with the 
geography of commodities, and company names no longer reveal 
places of origin: the Anglo- Iranian Oil Company changed its name to 
British Petroleum in 1954.53 Even precarious types of mining fly under 
the radar. Niger, Gabon, Madagascar, and Namibia were all producing 
uranium ore, but they barely figured on the mental map of nuclear 
power (see chapter 37, Lucky Dragon No. 5) until concerns over prolifer-
ation emerged in the post–9/ 11 world.54

Bingham Canyon Pit has been a National Historic Landmark since 
1966, but it is also one of America’s worst sources of toxic waste ac-
cording to an assessment of the US Environmental Protection Agency 
in 1994.55 Mining waste may be among the most enduring legacies of 
the age of industries, to be outlasted only by the holes themselves. In 
his best- selling book The World Without Us, Alan Weisman credited 
coal mining in Appalachia with creating scars in the land that are 
“good to endure a few more million years.”56 Lead, cadmium, arsenic, 
and other metals are well- known toxics, and modern mining has dis-
lodged them in tremendous amounts. In Canada’s Northwest Territo-
ries, the Yellowknife gold mine blew 237,000 tons of arsenic trioxide 
dust, a waste product (see chapter 5, Shipbreaking in Chittagong) from 
ore processing, into underground chambers, enough to kill each 
human on planet earth one hundred times. The company went bank-
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rupt in 1999, and taxpayer- funded cleanup efforts include refrigera-
tion technology to freeze the dust in its place.57

Abandoned mines are not the only places where the ravages of co-
lonial resource use are etched into the land. Writing on the Caribbean 
sugar island of Nevis (see chapter 2, Sugar), Marco Meniketti observed 
that “the sugar plantation landscape is . . . similar to relic mining dis-
tricts once resource extraction ends.”58 But leftovers from mining can 
spread in insidious and largely unrecognized ways. Arsenic contami-
nation of drinking water has been labeled “one of the worst and most 
widespread environmental problems currently facing humanity.”59 
Mining is not the single culprit, as some of the pollution has natural 
causes, and yet few people know that “more than 100 million people 
may be at risk from utilizing arsenic- contaminated groundwater.”60 
Latin American silver has left a permanent mark in the environment 
through the mercury that went into the amalgamation process. Cu-
mulative losses in South and Central America are estimated at 196,000 
tons, and “very little is currently known about the fate and effects of 
the unprecedented quantities of mercury discharged in the silver and 
gold mining areas.”61 What we do know is that mine wastes can exhale 
mercury into the atmosphere, and the residents of Potosí “continue to 
breathe toxic air, ingest mercury- laced dust, and are otherwise exposed 
to the myriad risks of mercury intoxication.”62

Mercury can stay in the air for months, which makes it a double- 
edged pollution problem: it combines high exposure in former or ac-
tive mining regions with lower but pervasive exposure for everyone 
living on this planet (see chapter 37.1, Global Pollution). In other 
words, the legacy of Potosí lives on in a significant contribution to the 
background concentration of mercury in the global atmosphere. The 
other part of the legacy is a cluster of old buildings in the Andean 
highlands. “Potosí had no raison d’être apart from silver,” Alistair Hen-
nessy wrote, and what once was one of the largest cities in the world is 
now “a museum town set in a forbidding treeless landscape.”63 (The 
absence of trees triggered an aforestation campaign with thousands of 
eucalyptus trees [see chapter 27, Eucalyptus] in the 1990s.64) Potosí has 
been inscribed on the UNESCO World Heritage List since 1987 and on 
the List of World Heritage in Danger since 2014.65 Restoration work is 
ongoing in the city and on the Cerro Rico, where a government project 
is filling sinkholes to keep the summit from collapsing, all while 
mining continues on that very mountain.66 Protected areas have al-
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ways been places of compromise (see chapter 26, Kruger National 
Park), and yet one can read a deep symbolism into a project that pours 
cement, polyethylene, and sand into a mountain that humans have 
honeycombed for almost half a millennium. It seems as if, in a hor-
ribly belated act of repentance, humans are now going out of their way 
to provide stability in a town that has never had any.



2

Sugar

The New Organic

1.  SMALL ISLANDS, GLOBAL NETWORKS

In 1759 British forces occupied the Caribbean island of Guadeloupe. As 
the Seven Years’ War continued during the following four years, Britain 
had a lively discussion over the island’s value. More precisely, it had a 
discussion over its value as compared to another territory that France 
and Great Britain were fighting over at the time: Canada. Sure enough, 
Canada was much bigger and made more of an impression on a world 
map, particularly when mapmakers used the Mercator projection that 
inflates countries far away from the equator. But size was not every-
thing when it came to the business of conquest. Small islands were 
easier to defend, and this island was very much worth defending be-
cause it offered prime conditions for the production of sugar. Could 
Canada offer anything similar by way of export products? The citizens 
of London fought a veritable pamphlet war over the question, and 
they were not alone in their infatuation with Caribbean sugar islands. 
When France signed the Treaty of Paris in 1763, it gave up its claim to 
Canada in return for Guadeloupe and neighboring Martinique.1
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Booming commodities were a key part of modernity, but few ca-
reers were as spectacular as sugar.2 While medieval Europeans had sat-
isfied their sweet tooth through honey and tree saps, cane sugar 
claimed the market in the early modern era. Like many other com-
modities, sugar was originally a luxury item that turned into a mass 
product with growing volume and declining costs. It was about pres-
tige: sugar was an object of what Thorstein Veblen has called conspic-
uous consumption, not least because it mixed well with other luxury 
products like tea, coffee, and chocolate.3 And it was about the energy 
boost: sugar offered plenty of calories (see chapter 7.2, Numbers 
Games) that went straight into the blood, a perfect match for the 
bodily needs of factory workers in the age of industry. As Sidney Mintz 
has argued in his seminal Sweetness and Power, calories from Caribbean 
sugar underpinned the Industrial Revolution in England. By 1900, 
sugar provided almost a fifth of the calories in the English diet.4

Sugarcane was not native to the Caribbean, nor did the region pio-
neer its agricultural use. Humans first began to squeeze a sweet juice 
from cane in southern Asia several thousand years ago, and sugar pro-
duction remained in the hands of peasants in India and China into the 
twentieth century.5 Sugarcane spread in the Mediterranean between 
700 and 1100 as part of what Andrew Watson has called the Arab Agri-
cultural Revolution.6 Its journey across the Atlantic followed the path 
of Portuguese and Spanish overseas expansion, and as Madeira, the 
Canaries, Cape Verde, São Tomé, and Brazil all fell for the new crop, 
planters grew accustomed to using African slaves on sugar estates.7 The 
combination of sugarcane, long- distance trade, and unfree labor was 
well established before it moved to the Caribbean, and yet it was here, 
starting in the 1640s, that its transformative power played out in its 
most dramatic form. Largely depopulated after the genocidal Hispanic 
conquest, the islands were devoid of customs and traditions, agricul-
tural or otherwise, that could stand in the way of a new type of agri-
business with global connections and scant regard for the needs of the 
place. In his synthesis of the modern world- system, Wallerstein argued 
that sugar transformed the Caribbean, barely under European control 
by 1600, into a part of the European world- economy.8

Barbados is commonly credited as the first Caribbean island that 
experienced a “sugar revolution,” and other islands of the eastern Ca-
ribbean followed swiftly: “Guadeloupe in the 1650s, Martinique in the 
1660s, and St Kitts, Nevis, Antigua, and Montserrat in the 1670s.”9 It 
was a type of farming that differed enormously from European tradi-
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tions, a “bonanza agriculture” wherein planters could make a fortune 
within a few frantic years.10 But for all the wealth that sugar produced, 
its distribution along the commodity chain was highly unequal, quite 
in line with what Wallerstein suggests in his world- systems theory, 
whose inspirations include dependency theory (see chapter 30.2, In 
Their Theories).11 Sugar was not the only commodity where scholars 
have observed a difference between modern and non- European pat-
terns in the distribution of benefits. Giorgio Riello found a crucial dif-
ference between cotton production in Asia and Europe. While the 
Asian system, operating at its peak from around 1000 to 1500, was “a 
centrifugal system based on the diffusion of resources, technologies, 
knowledge and the sharing of profits,” the European system (dated 
1750–2000) was “a centripetal system, one based on the capacity of the 
centre to ‘exploit’ resources and profits towards its productive and 
commercial core.”12

However, the resilience of the European world- economy must not 
distract from the enormous volatility in what Wallerstein has called 
the periphery. Supply lines changed enormously in the greater Carib-
bean, and so did the relative importance of individual producers. Bar-
bados, Jamaica, Saint- Domingue, and Cuba were all at sometime the 
leading sugar island. Labor became a particular source of unrest. In ad-
dition to a warm climate and plenty of water, sugarcane needed a lot of 
helping hands, and people were scarce in the Caribbean. Even more, 
sugarcane called for a tightly organized labor regime. The sugar con-
tent declines from the moment when cane is cut, and that forced plan-
tation managers to coordinate harvesting and processing in sugar 
mills in ways reminiscent of the industrial factory. Barbados, which 
was planned as a settlement for white immigrant labor in the 1620s, 
went for African slaves when the mainstay of the colony shifted from 
tobacco to sugar, and the island was what Philip Curtin has called “a 
mature plantation colony” by the 1680s: it had three Black people for 
every white one and one slave for every two acres of arable land.13

Resistance runs through the history of African slavery in the New 
World, and it took many forms from the refusal to eat breadfruit (see 
chapter 7, Breadfruit) to large revolts. In Jamaica, the struggle between 
planters and Maroon communities of runaway slaves escalated in a 
prolonged war that ended with a treaty in 1739. In exchange for liberty 
and 1,500 acres of land, the Maroons pledged to return future run-
aways to their masters.14 Half a century later, the French Revolution 
triggered an uprising on Saint- Domingue, by far the largest sugar is-
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land at the time. When the guns fell silent after thirteen years of atro-
cious war, the survivors formed Haiti, the first nonwhite republic in 
the Americas. It was a milestone in the abolition of slavery, a powerful 
symbol for Black people, and a shock to plantation owners in the rest 
of the Atlantic world.15

Over the course of the nineteenth century, labor regimes grew more 
diverse. Some countries tried to stick to the old ways, and the prime 
Caribbean sugar producer, Cuba, was Latin America’s next to last 
country to abolish slavery in 1886.16 Peru stuck to slavery until the 
windfall from guano sales (see chapter 8, Guano) allowed the country 
to pay off slave- owning planters in 1854.17 In the Dutch East Indies, 
sugar factories without plantations flourished on Java, supplied by 
mandatory cultivation of sugarcane in neighboring villages and a 
forced labor regime.18 In Queensland, a self- governing British colony 
that would later merge into the Commonwealth of Australia, sugar 
production began with plantations in the 1860s, but small- scale Euro-
pean farmers and cooperative central mills took over after the govern-
ment imposed a ban on the recruitment of Melanesian workers in 
1885.19 Around the same time, a Melanesian archipelago, Fiji, had the 
Australia- based Colonial Sugar Refining Company build its sugarcane 
industry with indentured labor from India.20 In the early 1900s, verti-
cally integrated US- based corporations (see chapter 10, United Fruit) 
drove the expansion of sugar production in Cuba, Puerto Rico, and the 
Dominican Republic.21 All the while, European sugar beets were 
growing into a formidable competitor to cane over the course of the 
nineteenth century.

However, sugar regions were far from homogeneous. Slave popula-
tions, often portrayed as faceless in traditional histories, were remark-
ably diverse in terms of background and status, and the same held true 
for the producers.22 Commodities had their requirements, but they did 
not dictate modes of production. When it came to sugar, Caribbean 
estates were competing with European peasants, and other commodi-
ties showed similar diversity. In spite of the name, the “banana repub-
lics” of Central America were actually quite diverse. United Fruit (see 
chapter 10, United Fruit) controlled banana production in Guatemala, 
competed with other multinationals in Honduras and Nicaragua, 
failed in Ecuador due to a government policy favoring independent 
farmers, and El Salvador focused on coffee rather than bananas.23 Some 
regions could even accommodate several modes of production, though 
coexistence bore the seeds of conflict. In 1937, Mauritius saw the worst 
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riots in its history when the sugar factories, which were controlled by 
estate owners, decided to cut the purchasing price by 15 percent for 
Uba cane, a variety with a lower sucrose content that was favored 
among the island’s small farmers.24

The natural environment provided another set of complications. 
The introduction of new plants produced what John McNeill has 
called a “creole ecology”: sugarcane, bananas, and citrus fruits stood at 
the center of “a motley assemblage of indigenous and invading spe-
cies, jostling one another in unstable ecosystems.”25 Caribbean ecolo-
gies experienced another round of biological shocks when the 
introduction of new cane varieties from other parts of the world re-
sulted in the unintended transfer of new pathogens, and planters have 
been struggling with transnational epidemics ever since.26 And then 
there were the effects on soil fertility that commonly resulted from an 
excessive reliance on a single plant. Planters did recognize the perils of 
monoculture. Barbados introduced cattle in order to recycle nutrients 
back into the soil and developed cane- hole agriculture, where sugar-
cane grew up surrounded by a protective circle of traditional food 
crops like yams, corn, and peas, and Saint- Domingue was also ex-
porting indigo, cotton, cocoa, and coffee, but at the end of the day, it 
was sugar that ran the show.27 On St. Kitts, sugar and rum claimed no 
less than 97 percent of exports to the British Isles on the eve of the 
American Revolution, “indicating the extent to which monoculture 
had been pushed.”28 And then, environmental learning was not a 
one- way street. Caribbean sugar planters had learned a lot about the 
benefits of forests, the combustion of cane pulp, intercropping, and 
crop rotations by the nineteenth century, and yet much of the ac-
quired wisdom was lost on Cuba, where sugarcane thrived on the use 
of virgin land and fuelwood from shrinking forests.29

While Britain was pushing monoculture in its Caribbean colonies, 
it pursued a different approach back home. The result was another ag-
ricultural revolution. While the traditional European three- field 
system left the land to lie fallow for a third of the time, the introduc-
tion of turnips and clover allowed for the construction of elaborate 
crop rotations such as the Norfolk four- course system.30 The interplay 
of different plants and the combination of livestock and crop hus-
bandry provided an effective way to boost soil fertility before the age of 
commercial fertilizers (see chapter 8, Guano), and yet the difference to 
Caribbean monoculture was one of technology rather than principle: 
both aimed for a more intensive use of the land. Subsistence produc-
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tion gave way to the sale of commodities on distant markets, and 
homegrown food from garden plots and marginal land was merely a 
kind of insurance against bad times. Innovations such as hybrid seeds 
(see chapter 28, Hybrid Corn) and battery cages (see chapter 36, Bat-
tery Chicken) were matters of commercial prospects, and the tradi-
tional ways ended up in museums if they no longer brought a decent 
return on investment. When synthetic nitrogen (see chapter 19, Syn-
thetic Nitrogen), DDT (see chapter 38, DDT), and other little helpers 
allowed European farmers to work with narrower crop rotations down 
to monocultures in the postwar years, they abandoned their textbook 
ideas of proper farming and never looked back.31

In the new world of organic production, crop rotations and mono-
cultures were negotiable, but the quest for profit was not. It was money, 
rather than homegrown food, that kept the modern farmer alive, and 
if market access hinged on a transcontinental commodity chain with 
all its inherent uncertainties, that was just a matter of transaction 
costs. The global exchange of agricultural commodities was standing 
practice long before David Ricardo penned the corresponding theory 
of comparative advantage. Ricardo argued that in a world of free trade, 
countries could maximize the wealth of nations by focusing on what 
they could produce with the lowest relative costs.32 It was a brilliant 
idea that earned Ricardo a place in the pantheon of modern eco-
nomics, and yet there was one fundamental problem: for people on 
the ground, the wealth of nations was a pretty abstract idea.

2. POWER GAMES

In September 1913 a funeral procession was approaching the Swiss 
border to Germany. The customs officials on duty had seen a number 
of these processions recently, and as common decency commanded, 
they had let them pass quietly. However, the growing incidence of 
these processions looked suspicious. Why did people from Switzerland 
suddenly seek to get buried in German soil? The officials felt that it was 
time to take a closer look. They stopped the people in mourning, took 
a deep breath, opened the coffin, and found plenty of white powder 
instead of a corpse. The procession’s real purpose was smuggling sac-
charin, an artificial sweetener that was produced in Switzerland and 
illegal in Germany. The funeral party ended up under arrest.33

As the twentieth century progressed, smuggling white powder be-
came a global business model, and color is not the only thing that con-
nects saccharin smuggling along the Swiss–German border with the 
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worldwide trade in illicit drugs (see Interlude, Opium). Like heroin, 
originally a trademark of Bayer, saccharin was a product of industrial 
chemistry. Constantin Fahlberg, a Baltic German with a doctorate in 
chemistry, discovered saccharin during a stint as a research fellow at 
the Johns Hopkins University in Baltimore in 1878. Saccharin was 
much cheaper than sugar and filled a market niche as the sweetener of 
the poor. With low production costs and a high value density, it in-
vited smuggling after Germany imposed its ban in 1903. Authorities 
estimated that more than one thousand people were living from the 
illicit saccharin trade in Zurich alone. And like the ban on narcotics, 
the rationale for banning saccharin appeared dubious when one took 
a closer look. After coming to market in 1887, saccharin had triggered 
a brief medical debate in France, but concerns had long subsided by 
the time German parliamentarians were casting their votes. The ban 
on saccharin had very little do with health and consumer protection— 
apart from tobacco, perhaps no other food product has been studied as 
intensively as saccharin— and everything with the power of big sugar.34

While the origins of sugarcane are lost in the fog of prehistory, 
sugar beets were a project of science from the beginning. Andreas Sigis-
mund Marggraf, a chemist with the Berlin Academy of Sciences, dis-
covered in 1747 that some beets contain sugar, and his successor in 
that post, Franz Karl Achard, set up the world’s first beet- sugar factory 
in 1801.35 France’s continental blockade helped the nascent industry, 
all the more as the French state continued to protect it after Napo-
leon’s fall.36 Systematic breeding (see chapter 28, Hybrid Corn) in-
creased the sugar content, which stood at between 2 and 3 percent in 
1800, to 14 percent around 1900 while the demanding plant taught 
peasants the merits of better farming skills.37 No other crop offered 
German farmers a higher return per acre, and while production re-
mained confined to regions with excellent soils, farmers in these re-
gions could make a killing with sugar beets. The boom turned into a 
frenzy after 1880, and beet sugar surpassed cane sugar on the world 
market around 1890.38 Sugar became Germany’s most important ex-
port product for a while, and the country was even the world’s leading 
sugar exporter from 1895 to 1900.39 Sugar beets are one of the great 
success stories of nineteenth- century European agriculture, and yet it 
all hinged on governments that supported sugar beets generously and 
unwaveringly over decades. Banning an artificial sweetener was just 
one of many favors.

After launching the modern agribusiness, sugar blazed the way for 
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another feature of modern agriculture: subsidies. To be sure, sugar was 
never a textbook case for functioning markets. David Ricardo com-
plained in 1817 about the “monopoly price” for sugar, where market 
prices had “lost all connexion with the original costs.”40 But during 
the nineteenth century, price manipulation became a matter of gov-
ernment policy. When Germany asked the agricultural experts at its 
embassies about the state of sugar production in selected countries to-
ward the end of the nineteenth century, the reports showed that lavish 
government support was firmly entrenched around the globe. The 
German emissary in Buenos Aires wrote that Argentina had the world’s 
highest production costs and the lowest yield of sugar per acre, and yet 
sugar producers would only need to point to their enormous outlay of 
capital to win another round of export subsidies. “It seems almost un-
thinkable that any government or parliament would ever consider sac-
rificing this industry for the love of the Manchester doctrine [of free 
trade].”41 Writing on Bulgaria, another German expert found a sugar 
industry “akin to a greenhouse plant”: near Sofia a Belgium consor-
tium had built a sugar factory whose fate was completely dependent 
on subsidies.42 In Mexico, sugar production was in the hands of a syn-
dicate that just about satisfied domestic demand, but the German em-
issary saw overproduction on the horizon, and generous export 
support would be likely: the sugar producers were “very influential 
people” that included the son- in- law of Porfirio Díaz, Mexico’s presi-
dent of thirty years.43 And it was not just governments who were 
paying the price. Commenting on the recent expansion of Russian 
sugar production, the German emissary in Saint Petersburg found that 
sugar beets were bound to become a threat to the health of the soil (see 
chapter 13, Little Grand Canyon).44

The report on Bulgaria blamed the penchant for sugar beets on “na-
tional vanity,” a quest for autarky and agricultural advancement, and 
the magic word “industry.”45 But subsidies were ultimately about cor-
porate power: sugar producers had powerful lobbies, formal or other-
wise, and it took a particularly courageous government to put a 
thriving business sector at risk. Sugar production had become a capital- 
intensive business over the course of the nineteenth century, and the 
shiny factories with expensive equipment and many well- paid jobs 
were bound to collapse if the government did not contribute its 
share.46 With that, sugar foreshadowed what would become a powerful 
rationale for agricultural subsidies in the twentieth century: the most 
advanced producers were usually the ones with the highest capital in-
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vestments, which also made them the producers who were the most 
exposed to price fluctuation and thus most deserving of government 
support. And then, sugar subsidies were not just about farmers. When 
the United States went for protectionism in the Great Depression, 
Coca- Cola, the world’s largest industrial sugar consumer since the 
mid- 1910s, launched a massive lobbying effort against sugar tariffs.47

Subsidies were fought over perennially throughout the twentieth 
century, and sugar producers were not always the winners. In fact, 
sugar was subject to a landmark free- trade agreement, the Brussels 
Convention of 1902 that banned cartels, tariff walls, and export sup-
ports. The Brussels Convention on sugar even had an unprecedented 
Permanent Commission for arbitration and enforcement.48 Unlike 
what neoliberal mythology suggests, free trade is not a state of nature 
that miraculously materializes in the absence of government interven-
tions. Quite the contrary, open markets are the creations of effective 
nation- states. The Brussels Convention collapsed during World War I, 
and for all its merits, it was never a complete success. After all, there 
were other ways to give domestic sugar industries a helping hand. The 
ban on saccharin was a direct response to the Brussels Convention 
that German sugar producers saw as a mortal threat.49 A few years later, 
sugar producers launched an association that sought to boost domestic 
sugar consumption through the elimination of lingering sentiments 
“that sugar is a luxury product.”50 In the twenty- first century, the 
World Bank argued that sugar was the second- most- protected com-
modity after rice.51

Farmers and corporations had bargaining power. The situation was 
more complicated with a view to the workers. When the Western 
powers abolished slavery in the Caribbean, they expected the former 
slaves to morph into a proper working class, with liberals extolling the 
virtues of wage labor.52 However, the rural proletariat became a wildly 
heterogeneous mix of ethnicities and contractual obligations, and not 
just in Latin America. Sometimes rural workers came together in pow-
erful movements. César Chávez and the United Farm Workers fought 
for better wages and working conditions in California’s agribusiness.53 
Brazil’s Landless Workers Movement occupied sugar estates in a push 
for land reform (see chapter 6, Land Title) from below.54 But more often 
than not, plantations offered miserable jobs, and the plight of the 
workers was at the same time evident and invisible. Recalling his pio-
neering anthropological work in the 1950s, Sidney Mintz put it as fol-
lows: “Everybody knew that there were millions of people in the world, 
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nearly all of them people of color, working at ghastly jobs producing 
basic commodities, mostly for consumers in the West, but hardly any-
body had thought about it— including myself, until I was sent to 
Puerto Rico.”55

Plantations flourished in colonial and postcolonial environments, 
but their rationale did not remain confined to the periphery of Waller-
stein’s world- system. Chicago’s slaughterhouses (see chapter 18, Chi-
cago’s Slaughterhouses) introduced the logic of industry into the meat 
business in the late nineteenth century. In the postwar years, innova-
tions like battery chicken (see chapter 36, Battery Chicken) spread the 
guiding principles— large technological systems, division of labor, and 
a disregard for human and environmental costs— to the other seg-
ments of the meat commodity chain, and the industrial style of pro-
duction held the world of agriculture firmly in its grasp by the new 
millennium. We can even find the legacy of agribusiness in the east of 
England, where the Norfolk rotation once opened the door to a new 
world of agriculture.56 In Lincolnshire, companies like Staples Vegeta-
bles produced kale and other crops for supermarket chains, used the 
free movement of workers within the European Union to bring in 
labor from Poland and other Eastern European countries, and paid 
them the minimum wage. Housed in a fenced camp on company 
grounds, their presence made Lincolnshire a hotbed of anti- immigrant 
sentiment.57 When the United Kingdom chose to leave the European 
Union in a referendum in 2016, it was Boston, the seat of Staples Vege-
tables, that recorded the highest anti- European vote.58

3. THE SWEET LIFE

In the fall of 1890, Joseph Chamberlain paid a visit to the United 
States. The British politician had married the daughter of the US secre-
tary of war two years earlier, but he found this stay less than satisfying. 
When he grew bored with New England society, he went to Montreal, 
where he found more interesting conversation. Chamberlain hap-
pened to meet the governor of the Bahamas, who gave him a glowing 
description of his archipelago. He was particularly excited about sisal, 
a plant that grew as a weed on the island and would make for high- 
quality hemp.59 The governor’s enthusiasm proved contagious. A sisal 
plantation was just to Chamberlain’s taste. He had recently incurred 
heavy losses with South American securities and sought ways to re-
store his fortune. Sisal was exactly the kind of development project 
that Chamberlain, a fervent imperialist, was advocating at the time. 
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And best of all, he had a son, Neville, then working in his first job as an 
accountant back home in Birmingham, who was ready to cut his teeth 
in an imperial challenge. After all, plantations were a place where real 
men were made: from Francis Willoughby, governor of Barbados in the 
1660s and a key figure in the migration of Barbadians to Suriname, Ja-
maica, and other Caribbean islands, to Minor Keith, one of the 
founders of United Fruit (see chapter 10, United Fruit).60 Unfortu-
nately, young Neville did not make the cut.

The family bought twenty thousand acres in the Bahamas in 1891, 
but the project was beset with problems from the outset. Clearing the 
land took longer than anticipated. Labor conflicts were simmering, 
particularly after Neville Chamberlain lost his right- hand man to 
drinking after the death of the man’s wife. The world price for sisal 
collapsed. The sisal plants that he had bought for a cheap price in 
Mexico turned out to be of inferior quality. When the plantation fi-
nally produced some sisal in 1896, a fire consumed the baling shed. 
Worst of all, Neville Chamberlain did not have a genuine interest in 
horticulture or even a proper understanding of the needs of plants: he 
was deeply offended when his sisal plants failed to grow in unison. 
After seven lonely years for Neville and no hope for any improvement, 
the family cut its losses, which ultimately ran to £50,000. Neville 
Chamberlain returned to Britain, embarked on a career as a politician, 
and eventually made it to 10 Downing Street in 1937, where he tried to 
placate Hitler with an appeasement policy. It did not fare any better 
than the sisal project.61

Plantations remained a cornerstone of global commodity chains 
throughout the twentieth century, and yet their hegemony was an 
embattled one. Pests like the boll weevil (see chapter 12, Boll Weevil) 
continued to rock plantation ecologies. In 1930, the League of Nations 
launched an investigation into labor conditions at Firestone’s rubber 
plantations in Liberia.62 The intensive use of limited space had a price, 
ecological and otherwise, but for the men who could overcome these 
obstacles (and yes, it was a job for men), it was a winning formula. As 
food production grew in quantity, it clustered more and more in spe-
cific regions. To mention one of the more drastic examples, California 
claims two- thirds of the global production of almonds.63 In the twenty- 
first century, agricultural intensification even won friends among en-
vironmentalists who argued that concentration of production allowed 
“more room for non- human species” (see chapter 26, Kruger National 
Park).64
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The trouble in the land was not of much concern for urban con-
sumers. To the extent that they recognized a food problem, it was that 
they ate too much of it: today, for the first time in human history, more 
people are obese than underweight.65 Sugar was a popular lightning 
rod for critics of the global food system. In 1972, the British nutri-
tionist John Yudkin published a book titled Pure, White and Deadly, 
which identified sugar as a cause of heart disease, diabetes, and other 
health problems, and countless authors have followed his path with 
widely divergent levels of sophistication and style.66 Artificial sweet-
eners like saccharin were booming, but fighting obesity took more 
than substitutes. Low- carb diets have long emerged as a discussion 
point among overweight people, and conversations about dieting are 
now so much a part of the Western lifestyle that it is easy to forget that 
the health toll of sugar is not just an issue in the affluent world. When 
the leaders of fifteen Caribbean nations made the case for slavery rep-
arations in 2014, type 2 diabetes was part of the indictment.67

In short, the sweet life of the new organic was already an ambig-
uous achievement in times of peace. Warfare jeopardized global com-
modity networks in ways that defied preparations and planning, and 
more than one agricultural producer cursed these dependencies in 
times of crisis. Many residents of Mount Lebanon starved to death 

2.1  “Greetings from Jamaica.” A postcard from the British West Indies de-

picts work in the cane fields. Image, The Tichnor Brothers Collection, 

Boston Public Library.
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during World War I (see chapter 31.3, Blame Games) after converting 
their slopes to mulberry cultivation in previous decades.68 Unlike silk 
producers, sugarcane planters could at least eat their commodity, and 
any worries that dental surgeons might have had paled in times of war, 
but war could throw food systems into disarray for many years. For ex-
ample, scholars have argued that the French Revolution “damaged ag-
riculture, or at least condemned it to a generation of stasis.”69

But for all the legitimate concerns, the global food system was a 
modern marvel. It had an unprecedented ability to deliver cheap and 
reliable supplies over long distances, and yet this was probably not just 
an achievement in its own right. The resilience of the modern food 
system was also due to hidden reserves (see part VI, Final Reserves) that 
provided crucial support in case of trouble. Looking across the nu-
merous contestations and the endless conflicts on plantations and 
other sites of production, it is hard to understand the system’s perma-
nence without some inconspicuous buffers against disaster. For many 
peasants, the right balance between commercial and subsistence crops 
(see chapter 30.1, In Their Dreams) was one of the most vexing issues, 
and their concerns could resonate widely. In early twentieth- century 
Java, the feasibility of a crop rotation with sugarcane and rice triggered 
a decadelong controversy that the Dutch colonial authorities strug-
gled to contain.70 There was even space for other crops on Caribbean 
sugar plantations, which tended to increase their resilience. Planters 
grew some of their foodstuff on marginal land or gave small plots to 
their slaves, who tended to their own gardens and enjoyed a little 
corner of freedom. It was an insurance against starvation, and maybe 
more. Judith Carney has argued that slave gardens also served as “bo-
tanical gardens of the dispossessed” (see chapter 27.2, Botanical Ex-
change).71

The modern food system was a gamble, and not just for embattled 
workers and their more or less successful masters. It took a leap of faith 
to abandon subsistence modes and become dependent on the mone-
tary economy, all the more as the supply of food relied not just on face-
less producers but also on a functioning state. In the modern era, 
matters of food were also matters of authority, as the new meaning of 
hunger (see chapter 31, Holodomor) serves to attest. The large- scale 
Sahel famines sharpened global awareness for the precariousness of 
food supplies, and yet one does not need to go to the ends of the earth 
to learn about the risks of the modern food gamble.72 The promise of 
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reliable supplies wore thin even in the heart of twentieth- century Eu-
rope. Norman Davies has argued that few people did as well in Com-
munist Poland as the “peasant- workers” who combined small- scale 
agriculture with a factory job. They had “the best of both worlds— a 
high cash income all the year round, a cheap supply of home- grown 
food, and an independent base.”73



3

The Canal du Midi

The Great Mobilization

1.  THE STATE OF TRANSPORT

A ditch was the place to be in Toulouse on November 17, 1667. The 
town’s notables mixed with the clergy, the Parliament of Languedoc, 
and some six thousand workers to watch the start of a new construc-
tion project. The archbishop of Toulouse took two stones in his hands, 
blessed them, and had them put into the ground as part of the founda-
tion for a lock. Drums were beating, guns were firing, and commemo-
rative medals were thrown into the crowd amid cries of joy and “Vive 
le Roy.” Even the weather was unseasonably nice. It left a deep impres-
sion on the author of the Annales de Toulouse: “God was present.”1 And 
if you think about it, divine support was arguably a good idea for a 
project that was pushing the limits of contemporary technology.

When the Canal du Midi opened some fourteen years later, it 
stretched 240 kilometers across the continental divide. It connected 
Sète, a port on the Mediterranean Sea, with Toulouse, where ships 
could enter the Garonne River toward the Atlantic Ocean. The canal 
had 101 locks, some 130 bridges, and a tunnel with a length of 165 
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meters that workers dug in a weeklong frenzy in defiance of an order 
from the governor of Languedoc to halt construction. The project even 
included a reservoir at Saint- Ferréol (see chapter 29, Aswan Dam), as 
the canal ran through a dry watershed region. With a crest length of 
780 meters and a thickness of 140 meters at its base, the dam was the 
largest man- made barrage of its age. Numerous other problems were 
lurking along the way, and builders were improvising with the course 
of the canal, the design of locks, and many other things. The project 
also faced hostility among the region’s nobility. But that was part of 
the plan.2

Complaints about roads were legion in seventeenth- century France, 
but the Canal du Midi was about more than solving a transport 
problem.3 It was literally an act of state: the project was meant to show-
case and consolidate the power of the absolutist regime. Construction 
began pursuant to an edict of Louis XIV, and his minister of finance, 
Jean Baptiste Colbert, monitored progress as best he could. The Canal 
du Midi tightened the grip of the center in a peripheral region, and 
control over water held symbolic power. As Chandra Mukerji writes, 
“Bending such stuff to the will of the Sun King and changing the geog-
raphy of the continent to do it was a project worthy enough to com-
pete with war in ambition and symbolic possibility.”4 Few narratives of 
the Canal du Midi fail to mention how rulers through the ages had 
dreamed of linking the two oceans: Augustus, Charlemagne, François 
I, and Henry IV.5

The Canal du Midi mirrored a political style that drew power and 
prestige from knowledge of and control over the natural environment. 
While workers were digging their way through Languedoc, Colbert set 
out to create new academic institutions. He established the Académie 
des Sciences in 1666 and the Observatory in 1667. He took over admin-
istration of the Jardin du Roy and made it the hub of a network of bo-
tanical gardens (see chapter 27.2, Botanical Exchange) that served 
France’s growing colonial empire.6 In 1669, Colbert commissioned a 
survey of France’s forests that is nowadays credited as a milestone in 
the making of sustainable forestry (see chapter 4, Sustainable For-
estry).7 All the while, Colbert built a clientelist network with appoin-
tees selected for their loyalty, efficiency, and good stewardship and 
used them to establish a new government structure parallel to the ex-
isting one, effectively bypassing the great nobles and provincial elites.8 
It came down to a new type of territorial stewardship, depersonalized 
and technocratic, based on knowledge and a desire to remake, “im-
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prove” the land. Absolutism was as much about the display of royal 
glory in Versailles as about its approach to the land, and the Canal du 
Midi was a case in point.9

New roads and canals were not just about moving earth and laying 
stones. They were also about information: building new transport 
links called for familiarity with the topography and knowledge about 
local assets and obstacles. And they were about establishing contacts 
between heretofore distant places. For people with a progressive bent, 
supporting better transportation seemed like the most natural thing. 
“Of all inventions, the alphabet and the printing press alone excepted, 
those inventions which abridge distance have done most for the civil-
isation of our species,” wrote the British historian and Whig politician 
Thomas Macaulay in his History of England. “Every improvement of the 
means of locomotion benefits mankind morally and intellectually as 
well as materially, and not only facilitates the interchange of the var-
ious productions of nature and art, but tends to remove national and 
provincial antipathies, and to bind together all the branches of the 
great human family.”10 But as so often, progress was a matter of per-
spective, as new transport links were also about power. The Canal du 
Midi was not unique in facing local opposition, as infrastructure proj-
ects challenged the status quo: they cut through existing land hold-
ings (see chapter 6, Land Title), they brought obstacles for those who 
wanted to cross, and they created new entitlements. And this was a 
peacetime project.

Military rationales had shaped transport networks ever since the 
Roman and Inca Empires built their famous roads to entrench imperial 
power. The Canal du Midi provided a convenient link between the 
French naval base at Toulon on the Mediterranean and the arsenals of 
Rochefort and Brest on the Atlantic Coast.11 Other military planners of 
the time were more ambitious. The Spanish Empire sought a canal 
from the Rhine to the Meuse in order to divert traffic from the unruly 
Low Countries, and some blueprints aimed for a diversion of the Rhine 
itself. Construction started near Rheinberg in 1626, and a few miles 
were actually built before the project stalled. It received a temporary 
hit when Spain ran out of money after a Dutch West India Company 
force captured the Mexican silver fleet in 1628, and a terminal one 
when the Low Countries conquered Rheinberg in 1633.12

Clever generals favored investments in mobility throughout the 
ages. Between 1804 and 1812, Napoleon spent twice as much on road 
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construction as on fortifications.13 Railroads played a crucial role in 
military planning ever since quick movement of troops helped sup-
press the revolutionary movements of 1848/ 1849.14 Built between 1887 
and 1895, the Kiel Canal allowed the ascendant German navy to 
transfer ships between the Baltic Sea and the North Sea without going 
through international waters.15 The Suez Canal facilitated the move-
ment of European warships and troops toward colonies in Asia and 
East Africa.16 In short, transport links figured prominently in military 
planning, and they figured prominently in the public imagination. 
Historians of Nazi Germany have tried for many years to convince the 
general public against all odds that autobahn construction (see chapter 
34, Autobahn) was not driven by military interests.17

The connection was not just about military strategy but also about 
mindsets. It was a general, Guillaume- Henri Dufour, who led a com-
prehensive topographic survey of Switzerland from 1833 to 1865, and 
the resulting “Dufour map,” the country’s first map that was based on 
accurate measurements, became a focal point of Swiss nation- 
building.18 A unit of the US military, the Army Corps of Engineers, has 
played a crucial role in the construction and maintenance of navigable 
waterways since 1824.19 The quest for control was particularly im-
portant in colonial settings, and railroads were an important part of 
what Daniel Headrick called “the tools of empire.” They helped con-
solidate European power once the machine gun had done its part.20

Like many subsequent projects, the Canal du Midi was literally 
about state- building. The guiding spirit was Pierre- Paul Riquet, a tax 
farmer who submitted a project outline to Colbert in 1662.21 The plan 
was attractive for a minister who sought to boost state revenue, as Ri-
quet offered to build the canal on his own account in return for in-
come from tolls and other rights. The plan was less impressive in terms 
of technical expertise, but Riquet won Colbert’s favor by completing 
an experimental trench on time and under budget. Colbert did not 
have much in the way of alternatives: in the absence of eighteenth- 
century creations like the Corps des Ingénieurs des Ponts et Chaussées, 
expertise was generally scant.22 In any case, Riquet rose to the chal-
lenge and found innovative solutions like locks with curved walls, 
which proved more stable than the original rectangular design. Riquet 
also drew on the knowledge and skills of local peasants and artisans, 
some of them female.23 Later generations would celebrate Riquet as an 
eminent man of Gaul, and he received his share of monuments, in-
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cluding one paid for by his descendants.24 But if these monuments 
were to reflect the true genius of the project, the pedestals would need 
to be far more crowded.

Riquet died in the fall of 1680. The canal was finished a few months 
later and swiftly included into the decoration of the Hall of Mirrors in 
Versailles.25 But completion was a relative term at the Canal du Midi. 
In 1686, the country’s foremost builder of fortifications, Vauban, went 
to Languedoc to deal with numerous unresolved issues. He had some 
fifty viaducts added over the following eight years and rerouted the 
canal in numerous places, and Vauban’s work provided an object 
lesson on the fluid boundaries between construction and mainte-
nance.26 Repairs rarely make headlines, all the more so as they usually 
take place long after ribbon- cutting ceremonies and invocations of di-
vinity, but they are just as important for the circulation of traffic.27 
Thus, in a strict sense, canals, streets, and railroads are never really fin-
ished. It’s just that the rate of construction goes down at some point.

2. CONNECTED

Infrastructures built connections between different people, but they 
also built fortunes. Some of America’s leading universities grew from 
the donations of rich men who made their money in the nineteenth- 
century railroad business, and several of these men are immortalized 
in the names of institutions like Stanford University and Johns Hop-
kins University to the present day. Some tycoons had enough money 
for more than one university: the oil magnate John D. Rockefeller, 
who made a part of his fortune through pipelines and secret rebates 
from railroads, helped launch the University of Chicago, the Rocke-
feller Institute for Medical Research, and Central Philippine University 
in the Philippines, a US colony at the time.28 Riquet was less fortunate 
in his lifetime and actually sold his home in Béziers a year after the 
start of construction in order to keep the project afloat. He was finan-
cially ruined at the time of his death, and it took his descendants until 
1724 to pay back his debts, but they could eventually live comfortably 
from canal revenues.29 The French state did not buy the Canal du Midi 
from Riquet’s heirs until 1897.30

Infrastructure projects were expensive, and their economics were a 
gamble both for the builders and the regions that they crossed. The 
notables of the Languedoc eventually made their peace with the Canal 
du Midi, as it provided an object lesson on the benefits of mercan-
tilism, but a boom was no foregone conclusion.31 In his book The Peas-
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ants of Languedoc, Emmanuel Le Roy Ladurie challenges “a certain 
canal mythology popular with some historians” by pointing to the 
decline of the region’s viticulture under Colbert and Louis XIV: wine 
from Agde and Béziers “had never been so mediocre as in the half cen-
tury following the completion of Riquet’s great undertaking.”32

Outcomes took many different forms. Some projects were ahead of 
their time. The transcontinental railroads would have made more 
sense, economic and otherwise, if the United States had built them in 
the 1890s instead of the 1860s.33 Some projects limped along over de-
cades. The Freedom Railway connecting Zambia with the Tanzanian 
port city Dar es Salaam, built with Chinese support from 1970 to 1975, 
became a source of endless problems, partly because its rationale was 
exceedingly political: it gave landlocked Zambia an outlet for its cru-
cial copper exports without going through colonial Angola or white- 
controlled Rhodesia and South Africa.34 Economy was also a secondary 
concern when Russia built the Trans- Siberian Railroad, as “the image 
and prestige of the Russian government in the nation and the world 
were always more important considerations.”35 And some projects 
were complete failures. New Zealand built a steel- reinforced concrete 
bridge across the Whanganui River in 1936 when settlers sought to de-
velop the remote Mangapurua Valley on the North Island. The last 
families left six years later, reducing the bridge’s function to a scenic 
one. The “Bridge to Nowhere” is nowadays listed as a Category 1 his-
toric place and a tourist attraction (see chapter 22, Baedeker) in Whan-
ganui National Park (see chapter 26, Kruger National Park), accessible 
only by walking a forty- minute trail.36

Individual projects could fail, but quantitative studies have stressed 
the general benefits of efficient transportation. Challenging received 
notions of the French countryside as a société immobile, Philip Hoffman 
has argued that falling transport costs “seem to explain much of early 
modern productivity growth, not just in France, but in Germany and 
England as well.”37 The case for better transportation looked like a 
truism of economics until Robert Fogel published Railroads and Amer-
ican Economic Growth in 1964.38 Fogel argued that the American 
economy would have grown just as well if railroads had never been in-
vented: canals could have satisfied the country’s transport needs up to 
1890 with only marginally higher costs. His book became a classic of 
econometrics, and it did not prevent him from becoming a Nobel lau-
reate in 1993, but Fogel’s argument may say more about economics’ 
infatuation with numbers (see chapter 7.2, Numbers Games) than 
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about transport history.39 No country ever eschewed railroad construc-
tion in favor of canals, leaving a definitive answer adrift in the shal-
lows of counterfactual history. But we do know that canals would have 
made for a different economy.

Canals were probably competitive in terms of transport costs, but 
they were also slower, and speed was important for the modern 
economy. The Chicago slaughterhouse (see chapter 18, Chicago’s 
Slaughterhouses) would not have thrived with canal boats: it was the 
speed of rail and the refrigerated railroad car for chilled meat that ac-
counted for the system’s efficiency. Furthermore, ships would have 
produced a seasonal economy: canals froze during the winter while 
railroads could operate all year.40 Unlike canals, where locks imposed 
strict limits on growth, railroads could easily realize economies of 
scale. In fact, it was scalability that turned America’s railroads into en-
gines of growth: since the operating costs of trains rose only margin-
ally with additional cars and passengers, railroad companies tried 
everything to boost traffic from experimental farms for eucalyptus (see 
chapter 27.2, Botanical Exchange) to speaking tours for dry- farming 
apostles like Hardy Webster Campbell (see chapter 13.2, Saviors of the 
Soil). And then it remains anyone’s guess how canal operators would 
have used a transport monopoly. In Britain, where canals thrived 
during the Industrial Revolution, competition with ships was an im-
portant part of railroad development. There were even plans for new 
canal projects in the late nineteenth century when railroad companies 
imposed excessive freight rates.41

The economic case was beyond doubt from the viewpoint of indi-
vidual cities. Riquet certainly understood the importance of transport 
links for communities. He chose a longer and more difficult route to-
wards the Mediterranean in order to lead the Canal du Midi through 
his hometown of Béziers.42 The citizens of Telgte, a small town in West-
phalia, were aghast in 1812 when they learned that Napoleon had 
commissioned a new road from Wesel to Hamburg that skirted the 
town. The military was worried that troops would get stuck in Telgte’s 
medieval streets, though a French engineer was also concerned about 
isolating the town: if the road were built, people would need “to leave 
town to see what is going on in the great wide world.”43 Many 
nineteenth- century towns struggled to get railroad access and cursed 
builders when they chose a different route. The matter did not become 
moot in the age of flight. The rise of Atlanta Airport began in 1926 
when the city successfully outbid Birmingham, Alabama, for a stop on 
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the New York–Miami airmail route.44 Infrastructures continue to re-
flect the inequalities of the world. A book titled Europe’s Infrastructure 
Transition pointed out that in 2011, there was only one bridge across 
the Danube along the 470 kilometers where it forms the border be-
tween Bulgaria and Romania whereas Hungary’s capital, Budapest, has 
nine bridges across the Danube alone.45

Infrastructure has its own laws. It is often vulnerable in economic 
terms because of the enormous amount of fixed capital, but it has 
shown remarkable resilience. It tends to interweave with societies and 
economies on so many levels that it becomes difficult to imagine life 
without it. Farmers and industrialists rely on it for selling goods, 
people make it a part of their mental maps and their identity, and 
sometimes the technical requirements shape entire regions: the 
Panama Canal’s water supply hinges on the protection of large swaths 
of forest.46 In other words, the Canal du Midi was not just a ditch across 
a continental divide but “a brute fact in the countryside,” as Mukerji 
has written. “It was something to work with and work around like a 
mountain, not something to debate or query about its history.”47 It 
was usually a sign of trouble when infrastructures fell into disuse. 
When China failed to keep the Grand Canal functioning after the 
Second Opium War (see Interlude, Opium), it abandoned a traffic link 
that had served to unite the country politically and economically 
since it was built in the early 600s.48

The Canal du Midi certainly showed a remarkable ability to survive. 
A parallel railroad was built in the nineteenth century and a divided 
highway (see chapter 34, Autobahn) in the twentieth, and yet the 
canal continued to operate. Its role was obviously diminished, but the 
canal remained full of water, and lockkeepers continued to do their 
job. Barge operators even dreamed about modernization in the 1970s, 
but preservation gained the upper hand.49 The Canal du Midi became 
a UNESCO World Heritage Site in 1996, and today it is firmly in the 
hands of recreational pleasure boating (see chapter 22, Baedeker).50

3. UNSETTLED

Situated in the heart of the Suez Canal Zone, Ismailia was a great place 
to watch ships. However, Hassan al- Banna was more concerned about 
humans and their souls. The son of a watchmaker with a degree from 
Cairo University, al- Banna became a teacher at an elementary school 
in Ismailia at the age of twenty- one. He saw a society adrift. Ismailia 
was the seat of the Suez Canal Company and a British military base, 
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and that gave al- Banna a chance to observe how white men dominated 
the country.51 He founded a new organization, the Muslim Brother-
hood of Egypt, in 1928. It became “the largest, most effective, and 
most influential Islamic political party for the next half century.”52

Ferdinand de Lesseps built the Suez Canal with a view to the inter-
ests of white men, but once it was open, the canal forged links between 
many different people: officials and workers, soldiers and prostitutes, 
cosmopolitan businessmen and Muslim pilgrims on the hajj to Mecca. 
Large ships carried passengers, goods, and guns of war through the 
canal while a ferry service shuffled Bedouins and their camels across, 
as the canal cut through a traditional caravan route at al- Qantara.53 
Like many other traffic links, the Suez Canal was a place of multiple 
mobilizations: intended and unintended, consequential and superfi-
cial, enduring and ephemeral. The web of transfers continued below 
the waves, as the canal gave fish and plants from the Red Sea a chance 
to migrate to the Mediterranean. Marine biologists speak of “Lessep-
sian migrants,” and some of these migrants have become so abundant 
that they support new fisheries.54

Infrastructure projects had a mobilizing effect already when they 
were being built, as they typically called for legions of workers. It was 
not necessarily a free choice: construction of the Suez Canal depended 

3.1  The Canal du Midi in Carcassonne. Tourists are the defining users today. 

Image, Krzysztof Golik /  Wikimedia Commons.
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heavily on forced corvée labor, in spite of concerns on the part of 
Lesseps about the contemporary antislavery movement.55 His next 
project, the Panama Canal, was even more disastrous for the workers, 
as malaria and yellow fever brought the death toll to up to forty a day. 
The project collapsed in 1889.56 In the subsequent US- led project, mo-
bilization occurred even before construction resumed: when Colombia 
did not ratify a treaty for the canal’s completion, the United States sup-
ported a separatist movement that staged a successful coup in 1903. 
The new Republic of Panama signed the contract for the canal only 
fifteen days after its creation.57 Yet workers were not necessarily on the 
losing end. Riquet’s project thrived on good labor relations, as up to 
twelve thousand workers, including six hundred women, enjoyed de-
cent pay and unheard- of benefits such as sick leave and payment on 
rainy days. Colbert had suggested corvée labor and requisitions, but 
Riquet wanted none of this and gained a loyal workforce in a hostile 
region.58 Even the timing of the Toulouse ceremony showed his con-
cern about labor. In a rural region like Languedoc, it was easier to re-
cruit workers when the harvest was done.

Of all the mobilizations that occurred in the wake of new infra-
structures, perhaps the most dreaded were about germs, as traffic links 
were also disease vectors. Cholera (see chapter 21, Cholera) only made 
it to Europe in the nineteenth century because of the increasing speed 
of transport. The Suez Canal had a comprehensive disease- prevention 
policy with officials, hospitals, and cordons sanitaires. Contagions 
were color- blind, but the same could not be said of disease policies, as 
the authorities devoted particular scrutiny toward Muslim pilgrims. At 
times pilgrim ships had armed guards on board and a Canal Company 
boat in their wake, with standing orders to shoot pilgrims who tried to 
jump ship.59 Transport history is as much about growing speed, 
volume, and safety as about the efforts of bureaucrats and experts to 
deal with the repercussions of mobility. There were different classes of 
travelers with different means, needs, and rights.

In short, the great mobilization was messier than traditional tales 
of technological progress have suggested. It was about intended and 
unintended mobility, about people, goods, information, and patho-
gens, about displays of power and forced migration: the mobility his-
tory of France includes the glorious Canal du Midi as well as Napoleon’s 
exiles on Elba and Saint Helena and Alfred Dreyfus’s condemnation to 
Devil’s Island off the coast of French Guiana.60 Even the dichotomy 
between growing mobility under Western auspices and Indigenous 
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stasis is misleading: a significant strand of modernity is about the con-
trol of mobile people— from gypsies to nomads.61 Mobilization could 
take many different forms, and the consequences were as diverse as the 
underlying causes. Emmanuel Le Roy Ladurie has argued that the great 
losers of the Canal du Midi were the Huguenots of Languedoc. Water-
ways do not have a religion, but the people who pay for them do, and 
the region’s episcopate gave the canal their blessing in return for the 
destruction of the reformed churches.62

In ecological terms, the Canal du Midi was rather benign. It did not 
trigger a Lessepsian migration because the freshwater canal served as 
an effective barrier between the seas. It could also cope with riparian 
use. Women used it to wash their clothes and farmers siphoned off 
water for their fields, but neither became a contentious issue. The wa-
ters have stayed calm along the canal since the days of Riquet and 
Vauban, and most tourists cherish the leisurely pace nowadays when 
they tug along with their boats. But the sense of quiet can be deceiving: 
the Ceratocystis platani fungus, first identified in New Jersey in 1929, 
came to France in 1945 (see chapter 14, Cane Toads), perhaps quite lit-
erally on the heels of American soldiers, and it is particularly fond of 
traveling along the Canal du Midi, where the trees are conveniently 
standing in line.63 The Canal du Midi may be in for yet another round 
of mobilization.



4

Sustainable Forestry

The State of the Woodlands

1.  TO OWN A FOREST

It was a case of writer’s block. The topic at hand was forestry, and the 
author approached it with admirable breadth in his book- length trea-
tise. He looked into all the contemporary issues from seeds and soils to 
the use of the axe, and the remarks mirrored the experience of a life-
time. But when it came to the guiding principle, the author was stuck: 
there was simply no word for the idea that he had in mind. He talked 
about “continuiren,” the continuous use of woodlands, he used the 
Latin word “conservation,” he quoted Cicero and the Old Testament, 
but it just did not feel right. And so it happened that, on page 105, the 
author coined a new phrase: “nachhaltende Nutzung”— sustainable 
use.1

The birth of sustainability had the air of a forceps delivery, and the 
author, Hans Carl von Carlowitz, did not terribly like the result: “sus-
tainable use” came up only once on the 432 pages of his Sylvicultura 
oeconomica. Carlowitz, who published his book in 1713 and died a year 
later, would surely be surprised to learn that “sustainability” turned 
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into a global buzzword in the wake of the 1987 Brundtland report (see 
chapter 24.2, Buzzwords).2 As Paul Warde has pointed out, “Carlowitz 
has been hailed as a prophet of sustainability today, but he was not ar-
guing in the modern mode.”3 Yet terminologies were arguably a minor 
issue for a man who had spent his life working toward sustainable 
forest use. Words were negotiable, but the need for action was not: for-
ests were “among the greatest treasures of a country,” and they were 
under threat.4

A concern about forests had an existential dimension in a society 
that relied on its resources in many different ways. Timber was crucial 
construction material and the stuff that built powerful navies. Fire-
wood kept houses warm during the winter and meals prepared all year 
round. Noblemen went to the woods to chase powerful stags while or-
dinary folks were hunting for berries and mushrooms. Domestic pigs 
grew fat from fallen acorns and chestnuts, which gave them distinct 
biological characteristics that set them apart from the waste- fed (see 
chapter 5, Shipbreaking in Chittagong) pigs of China (see chapter 36, 
Battery Chicken).5 Some resources even served as the foundation of 
premodern chemistry.6 The people of early modern Europe went into 
forests on a regular basis, though some trees saw more humans than 
others. Grimm’s Fairy Tales and Dante Alighieri’s Divina Commedia pro-
vide different accounts of what could happen if you got lost in the 
woods.

Carlowitz looked at these different uses from a particular angle. At 
the age of thirty- two, he became Vice Berg- Hauptmann, the second- 
highest position in the mining administration of the early modern 
state of Saxony, and made it to the top job shortly before his death.7 
Mines (see chapter 1, Potosí) were a coveted source of revenue for early 
modern rulers and harbingers of an industrial- style division of labor. 
They were also prime consumers of wood, and the supply was poten-
tially a limiting factor for production. That made reflections on the 
economic use of woodlands a natural endeavor, and yet it would be 
naive to read the Sylvicultura oeconomica as a mere collection of ideas. 
The real issues were money and power.

Sustainable forestry was born in mining regions, but it gradually 
advanced toward a general principle of forest use in Central Europe. 
States enacted forest ordinances and set up schools to train a new cadre 
of officials who gave teeth to the new rules. It was about revenues: 
claiming wood as state property and selling it on the market brought 
money into the state’s coffers. It was about the Enlightenment, which 
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encouraged reflections on the rational use of resources. And it was 
about authority: the claim to the forests taught respect for the state, its 
officials, and the written law. It all came down to a powerful amalgam 
of knowledge and sovereignty: forestry made the state, and the state 
made forestry.8

Of course, competing uses were not irrational but merely different. 
For one, they were different in geographic scope: while states sought to 
stake a claim to all trees within their jurisdiction, most people were 
focusing on woodlands in their immediate surroundings. Competing 
uses were often nonmonetary: they drew on customs and entitlements 
that had grown over time. Forest use was also variable. People con-
sumed more firewood in a severe winter, and the demand for building 
material changed in the aftermath of a disastrous fire (see chapter 25, 
1976 Tangshan Earthquake), a type of event that premodern cities had 
to reckon with.9 In fact, forests were a treasured resource precisely be-
cause they could tolerate fluctuations in the intensity of use: they were 
a kind of insurance, a buffer against all sorts of disasters. Many people 
cherished the forests precisely because they did not know what they 
would need the forests for.10

The claim of the state was up against pressing needs and long tradi-
tions, and as enforcement goes, forests were a difficult case. Officials 
could not guard every tree, and policing looked arbitrary without a 
powerful rationale. The legitimacy of sustainable forestry hinged on a 
veritable horror scenario, the prospect of an imminent scarcity of 
wood that only rational management under the aegis of the state 
could forestall. The specter of a “timber famine” struck a nerve in a 
society based on forest resources, and it allowed the state to occupy the 
moral high ground: it took a long view of people’s needs while individ-
uals focused narrowly on short- term gains. Officials never grew tired of 
warning about a coming “timber famine.” Carlowitz’s Sylvicultura oeco-
nomica referred to it almost sixty times.11

The trope became the shibboleth for foresters all over the world. 
From Sweden to South Africa, officials depicted very different forests as 
uniformly under threat, with the only hope being farsighted manage-
ment by the state.12 The ensuing struggles could last for generations: in 
the northern Indian state of Uttarakhand, which won global fame 
when the Chipko movement pitted tree- hugging women against com-
mercial forestry in the 1970s, conflicts were already simmering after 
the government asserted proprietary rights over “district protected for-
ests” in 1893.13 While the flight to the cities took much of the heat out 



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 78 

of forest conflicts in Central Europe, struggles in the colonial world 
grew in intensity in the late nineteenth century when colonial forestry 
turned from a mere idea into an institutional reality. Authorities 
passed new laws and created academic institutions such as Dehradun 
in India, all with a view to commercial as well as political goals: they 
sought revenue and control of unruly people who used the woods as a 
place of refuge.14 One does not have to go as far as Robert Harrison, 
who depicted forests as the antithesis of civilization.15 But forestry was 
clearly about the state of the woodlands in more than one sense. It was 
about rationalization, order, and the spread of the monetary economy.

Germany played a key role in the global career of sustainable for-
estry. The country exemplified the European idea of statehood, and it 
had academic institutions of transnational fame. Bernhard Fernow, 
chief of the Division of Forestry within the US Department of Agricul-
ture since 1886, was born in Germany and received a thorough training 
in forestry before moving to the United States while his better- known 
successor, Gifford Pinchot, had enrolled in the Ecole Nationale Fores-
tière in Nancy, France, whose directors between 1825 and 1880 were all 
German- trained.16 India’s inspector general of forestry, Dietrich 
Brandis, had a German doctoral degree, as did his successor Wilhelm 
(William) Schlich, whose five- volume Manual of Forestry, “the epitome 
of forest practice in India and the rest of the British Empire,” included 
two German forestry books in translation.17 Germany launched an af-
forestation program when it seized the Kiautschou Bay concession 
from China in 1898.18 Carlowitz played a marginal role in all of this, as 
the crucial events happened after the end of the Seven Years’ War in 
1763: the creation of academic institutions, often in remote places 
with abundant woodlands such as Tharandt in Saxony and Eberswalde 
in Prussia, and the prolific writing of a golden generation of scholars 
in the early nineteenth century, which textbooks now celebrate as the 
“classics” of German forestry.19 The Sylvicultura oeconomica merely sup-
plied the buzzword.

Timing and tree types differed, as did the real situation out in the 
woods. Historians have had bitter controversies about whether the 
timber famine was a hoax or a reality, which is hardly surprising given 
that the issue at stake was the founding myth of a global profession.20 
State control varied enormously in intensity, and it was little more 
than a carefully cultivated fiction in some realms.21 But when the state 
cracked down on customary forest use, it was typically the poor who 
were suffering the most. States sought to make money with the forests, 
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and they had little patience with those who did not have any. They did 
not enjoy critical reporting either. The young Karl Marx ran into 
trouble with the Prussian censors when he published five articles in 
the Rheinische Zeitung on a law against wood theft in the fall of 1842.22

Sustainable forestry is an unfinished project, all the more so as its 
accord with the state also worked in reverse: a crisis of state authority 
immediately fell back on the forests. When the legitimacy of Eastern 
European administrations crumbled after the fall of Socialism, illegal 
logging became an endemic problem. Sometimes the skeleton of state 
control remained intact, if only to provide camouflage for the enrich-
ment of corrupt officials, as in Romania. And sometimes control van-
ished entirely. When Albania slid into chaos and violence in 1997 after 
the collapse of Ponzi investment schemes, people took to the streets as 
well as the woods, cut down trees, and sold them for quick money.23 
The technological means were modern, but the idea was not. Once 
again, forests served as the people’s insurance for difficult times.

2. SPECIALIST TREES, SPECIALIST MINDS

German professors are powerful creatures. When they invite their in-
stitute to a special event, the underlings will duly oblige. Karl Esche-
rich, a professor of forestry at the University of Munich, brought his 
folk to watch an up- and- coming local politician whose fiery speeches 
were the talk of the town in early 1920s Munich. Escherich particularly 
enjoyed the way the speaker phrased his concerns in simple terms, an 
underrated skill in German academia.24 Escherich’s infatuation be-
came something of an embarrassment when his favorite politician, 
whose name was Adolf Hitler, turned from talk to action, launched an 
amateurish coup in the fall of 1923, and landed in prison. But some 
blunders can look like clever career moves after a while. When Hitler 
was the dictator of Germany ten years later, Escherich became the first 
Nazi- appointed rector of Munich University.25

It was common after 1945 to ignore these allegiances and focus on 
scholarly credentials, and Escherich already had an impressive aca-
demic career when Hitler was still lounging around in Vienna.26 Mu-
nich was his third professorship after seven years in Tharandt and a 
brief stint in Karlsruhe. When he moved to Munich in 1914, he came 
with the programmatic goal to push entomology, the study of insects, 
toward applied research.27 He founded the German Society for Applied 
Entomology and launched the field’s defining journal. His academic 
work drew on excursions to exotic places, with Ceylon, Brazil, Eritrea, 
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and the Island of Djerba, today part of Tunisia, among the destina-
tions.28 As befits a German professor, he summarized his wisdom in a 
four- volume magnum opus on the insects in Central European for-
ests.29 In short, Escherich was no academic lightweight, and yet his ac-
ademic work is no less ambiguous in retrospect than his political 
allegiances. There was a reason that insects were such a hot topic in 
early twentieth- century forestry.

German forestry did not leave it at securing its claim to the wood-
lands. It aimed to increase returns and thus intervened in natural re-
generation. Foresters compared growth rates of various trees and 
conducted experiments with imported specimens (see chapter 27, Eu-
calyptus). In many cases, their decision was to focus on a single tree 
that promised the greatest returns and plant identical stands of the 
same age. But as it turned out, these plantations, typically fast- growing 
conifers, were much more vulnerable to pests. Forest insects usually 
had a favorite tree, and they multiplied quickly in monocultures. That 
is where Escherich came in, for that was the meaning of the word “ap-
plied” in the name of his academic field: it suggested, in the crudest 
terms, that entomologists should not just study insects but also find 
ways to kill them.

Monoculture was never a dogma in German forestry. Another Mu-
nich professor, Karl Gayer, wrote an entire book about “the mixed 
forest” a generation before Escherich, with the argument being ecolog-
ical as well as economic: since markets and demands were in a state of 
flux, it seemed like a good idea to bank on more than one tree.30 An-
other generation back, Wilhelm Pfeil, the maverick among the 
founding fathers of German forestry, urged foresters to look carefully 
at the local environment and “interrogate the trees.”31 In the nine-
teenth century, the rationale for coniferous plantations was often re-
markably ambiguous: they came across as a temporary solution, a 
remedy for devastated soils that seemed to leave no other option.32 
There were the forests as they were and the forests as they should be, 
and both had their own set of rules.

It was a state of mind that bordered on the schizophrenic, and 
Escherich provided a case in point. In a 1935 speech as rector of Mu-
nich University, he praised the mixed- forest Dauerwald concept, as its 
biological diversity increased the forest’s resilience to biological 
threats.33 But his academic field, applied entomology, was a classic ex-
ample of a reductionist discipline. Pathogenic insects were obviously 
part of a much bigger ecological community, but reflections on the 
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wider context became obsolete if applied entomology offered effective 
solutions for insect woes. Specialist disciplines call for specialist skills, 
and Escherich turned from mixed- forestry dreams to a staunch de-
fense of a distinct academic profile when it came to appointing his suc-
cessor. He felt that professorships in forest entomology should by all 
means go to candidates with a thorough training in zoology, and he 
was shocked that some candidates under consideration for his chair 
came from a general forestry background.34 It was the fight of a life-
time, and it focused on the classic issues of academic specialization: 
crucial skills, career paths, and jobs. To his relief, Escherich’s chair ulti-
mately went to one of his former assistants.35

Escherich’s research won acclaim beyond Germany’s borders, and 
he received awards like the honorary membership of the Swedish Ent-
omologiska Föreningens in 1942.36 German forestry is best seen as part 
of a transnational web of knowledge, and inspirations could travel in 
different directions. Carlowitz went on a Grand Tour of Europe (see 
chapter 22.1, Manual for a New Age) before settling into his mining job 
in Saxony, and Escherich experienced nothing short of an epiphany 
abroad. It was that galvanizing experience of twentieth- century aca-
demia, a visit to the United States, that made him a lifelong crusader 
for the practical application of entomological expertise. Andrew Carn-
egie paid for an extended study trip along the network of the federal 
Bureau of Entomology in 1911, and the means and the spirit of the 
American fight against insects made a lasting impression. Escherich 
was particularly inspired by the campaign against the boll weevil (see 
chapter 12, Boll Weevil), which he learned about at the Dallas branch 
of the Bureau of Entomology: here he found a kind of optimism that 
was dearly lacking among his German colleagues.37 The idea of a 
German Society of Applied Entomology came to him after his depar-
ture from Dallas, allegedly while watching the Texas steppe from a 
dome car.38 He explored biological methods and aerial spraying cam-
paigns and instructed foresters on how to use them, and he confi-
dently declared upon his retirement that the major pests, heretofore 
feared among forest owners, were now “pretty much under control.”39 
But at the end of the day, these remedies never quite satisfied Esche-
rich’s penchant for more holistic solutions. In his memoirs, he de-
scribed aerial spraying as a makeshift for the next few decades until an 
ecologically sensitive forestry would have restored “the broken bal-
ance” in Germany’s woodlands.40

Biology never played much of a role in making the case for planta-
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tions, but other rationales made them more alluring. Calculations of 
future yields were much easier in identical stands, and these calcula-
tions were dear to the hearts of German foresters. They allowed sus-
tainability to be defined in precise numbers (see chapter 7.2, Numbers 
Games), and Paul Warde has called sustained- yield theory “the corner-
stone of modern forestry.”41 A faith in numbers spread within the pro-
fession, and authorities like Georg Ludwig Hartig, another founding 
father of German forestry, filled hundreds of pages with instructions 
for the collection and compilation of data.42 And then there were other 
motives that Prussian foresters were merely whispering about. Planting 
conifers cost money for seeds and workers, and Pfeil found these ex-
penses so high that contractors routinely made a nice profit.43

The single- plant forest followed on the heels of the single- purpose 
forest. Timing and circumstances differed, but the hope for economic 
returns and jobs, combined with the self- interest of state agencies to 
assert their authority, made forests a political concern long after fears 
of wood scarcity had lost their existential dimension. In the postwar 
years, Scotland experienced a government- sponsored “planting bo-
nanza” with Sitka spruce and other American conifers (see chapter 27, 
Eucalyptus) that increased the forested land from 6 percent in 1960 to 
17 percent in the new millennium.44 The economic benefits for remote 
areas were not what the sponsors had hoped, though, and Margaret 
Thatcher pulled the plug on supportive tax breaks for plantation for-
estry in 1986, but that did not end the allure of forestry for the powers 
that be. The Forestry Strategy of the devolved Scottish government 
aims for woodlands on 25 percent of land area in the second half of the 
twenty- first century, and the sins of the past provide merely another 
rationale for government intervention: the government recognizes 
“negative environmental legacies” such as “poorly designed forests 
that have yet to be ‘restructured.’”45 Plantations provide opportunities 
even in failure, and applied entomology is not the only endeavor that 
drew benefits from the need for repairs. The stabilization of frail mono-
cultures is the province of specialized academic research while the 
management of more resilient mixed stands typically calls for broader 
minds.

In Scotland, environmentalists and foresters seek to overcome the 
legacy of monoculture, but their goal is anything but new. As Oliver 
Rackham has observed, “Objections to plantations are nearly two cen-
turies old.”46 One of the most ambitious attempts to shift course came 
in Nazi Germany when Hermann Göring appointed an advocate of 
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the Dauerwald doctrine, Walter von Keudell, as head of his national 
forest service in 1934. However, the rank and file tried its best to stall, 
the demands of the war economy created more imminent needs, and 
von Keudell finally made way for a more compliant successor after 
three hapless years.47 Aldo Leopold, who came to Germany on a Carl 
Schurz fellowship in the fall of 1935, was unimpressed by what he saw 
and wrote a disillusioned article on “deer and Dauerwald in Ger-
many.”48 Just like Scotland, postwar Germany saw another push for co-
niferous monocultures, many of which later succumbed to winter 
storms and acid rain.49

But even where academic wisdom or good luck brought a planta-
tion to maturity, chances were that the intended demand did not exist 
anymore. Markets were still rather stable when the founding fathers of 
German forestry were writing their seminal books in the early 1800s, 
but that was bound to change. The transport revolution of the nine-
teenth century (see chapter 3, Canal du Midi) broke up local supply 
networks, and Germany received an increasing amount of timber from 
the forests of Norway and the Baltic Sea region.50 Coal provided an al-
ternative to firewood, but underground mines needed huge amounts 
of high- quality timber.51 The oak trees in the Forest of Dean in Western 
England, placed under special protection by an Act of Parliament upon 
instigation of Admiral Nelson in 1808, matured when the Royal Navy 
was no longer building wooden ships.52 In the twentieth century, au-
tarky regimes and pillaging in times of crisis made for additional com-
plications while affluent societies developed yet another layer of 
perspectives on forest resources from pulp and paper to plastic furnish-
ings. Many conifers were planted in an age of wood- burning stoves 
and harvested for IKEA bookshelves.

Sustainable forestry thrived on the optimizing spirit that defined 
modernity’s approach to organic resources from hybrid corn (see 
chapter 28, Hybrid Corn) to battery chicken (see chapter 36, Battery 
Chicken), but the slow growth of trees gave the experience in the 
woodlands a peculiar twist: calculations came to naught when param-
eters changed over the years. Shifts in commercial uses and environ-
mental conditions have made a mockery of many a forester’s 
intentions, and in the twenty- first century, the change of local cli-
mates in the wake of global warming will likely emerge as yet another 
realm of complications. Carefully planned forests turn into living 
monuments for the visions of the past, and yet it remains an open 
question whether anyone cares to read them as such. Rackham has 
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pointed out that calculations on the profit margins of British forests 
suffer from one cardinal problem: landowners who set up plantations 
rarely bothered to keep the paperwork.53

3. TREES WITHOUT FORESTERS

Distance helps if you cannot see the forest for the trees. The African 
Sahel, the semiarid zone to the south of the Sahara, was firmly etched 
into the world’s conscience for devastating famines since the 1970s 
(see chapter 31, Holodomor) until satellite pictures offered a different 
perspective.54 They showed green, and ever more of it. Rainfall had 
grown more abundant since the drought years, and scientists were cu-
rious as to what kind of green was growing. They looked closely at 
shades of green and seasonal variation, but it took a combination of 
satellite observations and perspectives from the ground to get a clear 
picture.55 As field research goes, the Sahel is a less than perfect destina-
tion, but the results were of interest beyond the region. They provided 
a glimpse at a possible future of the woodlands: trees without foresters.

The Sahel had departments of forestry since colonial times, and 
they jumped into action when starving children made global news 
and international aid poured in. Foresters set up nurseries and 
launched tree- planting campaigns in order to halt the advancing 
desert.56 It was fairly successful in generating work for foresters and 
their affiliates, and millions were spent on planting, weeding, fencing, 
and guarding seedlings. It was less successful in its results, as many 
trees did not grow to maturity.57 That changed with the entry of 
farmers, who acted in what might be called the spirit of Pfeil, though 
it was probably akin to what farmers had been doing ever since the 
Neolithic Revolution: they looked at the local conditions and the trees 
at their disposal and worked from there.58

Trees offer a number of benefits to agriculturalists in the Sahel. They 
create favorable microclimates, increase soil fertility and crop yields, 
enrich local diets with fruits and seeds, and provide firewood and con-
struction material. Furthermore, they do not create fateful dependen-
cies on expensive inputs such as fertilizers (see chapter 8, Guano, and 
chapter 19, Synthetic Nitrogen) or commercial seeds (see chapter 28, 
Hybrid Corn).59 Just like the forests of early modern Europe, trees in 
the Sahel “serve as a safety net in times of crises”: they increase the re-
silience of farming in places that are only a few steps away from di-
saster.60 Farmers do not even need to plant trees: they can grow from 



 85 

S U S T A I N A B L E   F O R E S T R Y

live stumps, though pruning and protection demand attention and 
skill. The practice, commonly called farmer- managed natural regener-
ation, spread through development initiatives, demonstration proj-
ects, and word of mouth. In Niger, where promotion started in the 
Maradi region in 1983, farmers were nurturing trees in one way or an-
other on millions of hectares twenty years later.61 Such a success in one 
of the poorest countries of the world showed that farmer- managed 
natural regeneration does not claim huge resources, but it does hinge 
on autonomy over land management decisions.62 No farmer will at-
tend to trees if a forester can come along and claim them as state  
property.

Of course, approaches and results vary enormously in a zone that 
reaches across an entire continent. The overall balance can be ambig-
uous: a region in Senegal experienced a gain in biomass but a loss in 
biodiversity.63 Farmer- managed natural regeneration may suffer from a 
return of the dry years of the 1970s. Neoliberal policies may intervene 
in unexpected ways, as cuts in fuel subsidies could stimulate interest in 
firewood.64 Pressure on trees in the Sahel also depends on the avail-
ability of wood supplies from more abundant stocks farther south.65 
And then there is the wider context of a region fraught with insta-
bility: the insurgencies of Boko Haram in Nigeria and Islamist mili-
tants in Mali have jeopardized forest management and everything 
else. Agroforestry is no panacea when it comes to responsible steward-
ship for trees. But then, neither is state management.

Agroforestry in the Sahel reflects a change of tide in the manage-
ment of the world’s woodlands. Sustainable forestry grew in lockstep 
with an ascendant state, and while local communities could put up 
resistance, they were usually on the defensive throughout the modern 
era. But budding administrations have become rare in recent decades, 
and that has left foresters with a choice between two options. They can 
rethink traditional approaches and reach out to other stakeholders, 
which is what foresters are experimenting with beyond the Sahel. In 
France, ecologically minded administrators even encouraged wood-
land pasturing in mountain regions, thus pushing for a revival of a 
custom that two centuries of French forestry sought to expunge.66 Or 
they can choose to ignore the erosion of state power and cling to what 
they have. Opinions diverge among foresters and even within depart-
ments. A young Nigerian official spoke out in support of community 
participation at a national workshop in 1991, only to be reprimanded 
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by a senior forestry administrator who apologized on his behalf: “He is 
a young man who does not know that forestry is ultimately about 
power and control.”67

The authoritarian spirit of sustainable forestry is not dead, and its 
future depends on whether it can latch on to a powerful political cause. 
It could be the quest for energy, which may stimulate interest in re-
newable supplies like wood. It could be the sequestration of carbon in 
the fight against global warming: reforestation in the Sahel was barely 
an established scientific fact when climate researchers were already 
out calculating the region’s potential as a carbon sink.68 Carbon cap-
ture may become big business in the twenty- first century, and given 
the experience with twentieth- century development projects (see 
chapter 32.3, Planning Development), it would not be surprising if 
these projects gravitate toward regions like the Sahel, where people 
have few means to make themselves heard. Or maybe politicians will 
just ask foresters to make money and hope that urbanized societies do 
not care all that much about the state of the woodlands. As it hap-
pened, this was the path that the birthplace of sustainable forestry 
took in the new millennium. Some three hundred years after Carlowitz 
was struggling to find words, German forestry was firmly in the grasp 
of neoliberal profit seeking.69



5

Shipbreaking in Chittagong

Leftovers

1.  THE RECYCLING BUSINESS

It all began with a cyclone. Rough waters in the Bay of Bengal left the 
MD Alpine adrift in 1960, and when the winds calmed down, the ship 
was stranded in a tidal zone near Chittagong. It sat there for four years, 
and when the Greek owners abandoned all hopes of getting it back to 
sea, a local company, the Chittagong Steel House, bought the wreck 
for scrapping.1 It proved a business with potential. The nascent Bangla-
deshi economy could well use a cheap supply of scrap metal, and an 
empty seagoing vessel is around 90 percent steel.2 There was also 
plenty of space on the long, flat beach north of Chittagong. Once 
under contract for dismantling, ships could steer toward a designated 
spot along the coast at high tide and speed through the mud until they 
got stuck. What had been a singular act in the 1960s was a major part 
of the local economy in the 1980s, and business kept growing. When it 
was at its peak in 2008, Bangladesh accounted for half of all ships 
scrapped worldwide.3

As founding myths go, shipbreaking in Chittagong was one of the 
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less glamorous industries. But in recycling, glamour was typically the 
least of all concerns. In a way, an abandoned ship on the beach was the 
perfect metaphor for the nature of the business: recycling was always 
about opportunism. Businessmen had to find a resource in demand, 
an artifact beyond the prime of its use, and a way to turn the latter into 
the former at competitive costs. Recycling was about the raw creativity 
of capitalism at work, and sentimental souls did well to look at J. M. W. 
Turner’s painting The Fighting Temeraire rather than a real scrap yard.

Melting scrap was usually easier than turning ore into metals, and 
that made recycling a part of humanity’s engagement with metals 
since prehistoric times. Precious metals were reused throughout the 
ages with particular care, and those who own silver need to live with 
the chance that it contains a few atoms from the thirty silver coins 
that Judas Iscariot received for the betrayal of Jesus. Even in the deeply 
religious sixteenth century, Catholic kings confiscated ceremonial sil-
verware from churches and had it melted down in order to pay for mil-
itary campaigns.4 Nothing was sacred in the recycling business, and 
certainly not the burial grounds of infidels. In his history of Latin 
American mining (see chapter 1, Potosí), Kendall Brown has pointed to 
“a form of macabre pseudo- mining, the robbing of pre- Hispanic 
graves,” which yielded “considerable gold.”5

Recycling was no distinct branch of business until the nineteenth 
century. Blacksmiths, jewelers, and other craftsmen were collecting 
and reusing metals as part of their daily routines until industrializa-
tion changed the rules of the game. With the increasing volume of 
metals in play and the growing distance between owners and users of 
material, a niche opened for commercially savvy middlemen. It was a 
business with its own set of challenges, not least its anticyclical nature. 
Many traders made their best purchases in times of crisis when other 
businessmen cut capacity and sought a quick dose of cash. On the plus 
side, the initial investment was low: it took barely more than some 
wheels, space for storage, and a few tools to go into scrap recycling. It 
became the province of small-  and medium- sized companies, and 
while large, vertically structured corporations (see chapter 10, United 
Fruit) eventually gained a foothold in the business over the course of 
the twentieth century, small businesses have retained a share of the 
market even when it comes to supersized objects. Bangladeshi ship-
breaking is the province of thousands of small and medium- sized firms 
in Chittagong and Dhaka that form a close- knit community under-
pinned by family ties.6
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It was easy to enter the scrap- metal trade, but one had to be flexible 
to make it. Recycling was also an inevitably dirty business, and that 
left a stain on its reputation. All this made it attractive for those who 
carried a stigma anyway. A good part of the scrap- metal trade in France 
and Germany was in Jewish hands.7 In the United States, immigrants 
gravitated toward scrap metals in great numbers during the late nine-
teenth century, and stereotyping followed suit. Carl Zimring has noted 
that “by World War I, xenophobia and hygienic concerns produced an 
image of a stereotypical hook- nosed Jewish junk peddler or swarthy 
Italian scavenger bent on dirtying the streets and morals of urban 
America.”8

Facing discrimination is never fun, but at least clever entrepreneurs 
had a chance to get rich. The outlook was dimmer for workers: the 
labor history of the recycling business is an endless tale of misery from 
the backyards of New York City to Chittagong. Even Bangladeshi 
workers shunned shipbreaking, and migrants from poor rural regions 
made up much of the workforce.9 Some jobs required special qualifica-
tions. Those handling the gas torches were typically the best- paid 
workers, and companies also paid for rhythmic singers who helped ca-
sual workers to synchronize steps. But most jobs were about brawn 
rather than skills, and unskilled workers received meager pay in return 
for plenty of dirt and all kinds of workplace hazards.10 Most jobs were 
also transitory in the recycling business, which did not encourage sol-
idarity. In the United States, unionization of scrap- yard labor did not 
start until the 1930s, and it is an ongoing process in Chittagong.11 
Being a labor leader in the shipbreaking business is a job with another 
set of dangers, for some owners “maintain paid gangsters to prevent 
trade union pursuits.”12

As the twentieth century progressed, industrialists took a growing 
interest in efficiency, which had consequences for the contents of 
waste heaps as well as the structures of the recycling business. In fact, 
it was the reuse of residues in petroleum refineries that gave birth to 
the term “recycling” in the 1920s, and the word remained an engi-
neering term until environmentalists appropriated it half a century 
later.13 Industrial experts sought ways to use resources more efficiently 
and closed loops for materials that had previously gone to waste, and 
the recycling business effectively split into an expert- driven endeavor 
that large corporations maintained in- house, and the open market 
where countless independent companies sought to make some money. 
Some waste reuse endeavors yielded enduring results. In 1940, chem-
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ists at the German branch of Coca- Cola cobbled together “left- overs 
from left- overs” and thus created a new fruit- flavored soft drink named 
Fanta.14

All the while, state authorities remained on the sidelines. They oc-
casionally jumped into action when scrap yards became too smelly or 
workplace hazards too egregious, but recycling was not a matter that 
seemed to call for any comprehensive policy. The rise of environmen-
talism in the 1970s challenged this long- standing negligence, but 
tighter regulations could play out in different ways. The shipbreaking 
business went for relocation. Dismantling of ships had traditionally 
been part of shipbuilding in Western harbor towns, but with shipyards 
struggling and the prospect of higher costs due to environmental reg-
ulation, the industry moved south. What followed was a race to the 
bottom, as shipbreaking moved to Taiwan and South Korea and then 
on to India, Bangladesh, and Pakistan.15 National regulations were es-
sentially there to be escaped from, and the law of the seas presented no 
headaches at all. An article in Maritime Policy and Management noted in 
1998 that shipbreaking was “probably the only area in shipping that is 
unregulated.”16

Before environmentalism changed the rules of the game, the only 
times when state governments were interested in recycling were times 
of war. Nazi Germany sought control over recycling in the 1930s, 
which nicely dovetailed with its goal to eliminate Jews from Germa-
ny’s economy.17 While defending freedom during World War II, Brit-
ain’s government “made it a crime to discard or destroy ferrous and 
nonferrous metals, paper, rags, string, rubber, animal bones, and food 
scraps.”18 Comprehensive resource mobilization was part of total war 
(see chapter 35, Pine Roots Campaign) while smaller military conflicts 
stimulated more improvised modes of recycling. During a brief 1940 
war between Dubai and Sharjah on the Persian Gulf, soldiers returned 
fire in the most literal sense by scooping up and reusing enemy bul-
lets.19

Some wartime experiences played out in curious ways. The experi-
ence of resource scarcity during and after World War II inspired two 
Dutch women to launch a recycling drive in the early 1970s, which 
made the Netherlands the first Western European country with a sep-
arate glass- collection system.20 However, most states found it hard to 
justify recycling after the end of hostilities: France, for one, ended its 
collection drive in 1947.21 But while state policies were sporadic into 
the postwar years, the lower ranks of government, particularly munic-
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ipal authorities, had gone into the recycling business in their own 
ways since the mid- nineteenth century.

2. THE WASTE BUSINESS

Nineteenth- century households knew plenty of options when it came 
to recycling and reuse beyond metals. Stitching and repairing were 
among the natural duties of housewives. Rags went to collectors who 
sold them to paper mills. Decaying foodstuff went into thick soups or 
the trough of domestic animals. Combustible material could go into 
the stove, and ash was spread on garden plots as fertilizer (see chapter 
8, Guano). And for the small amount of stuff that just did not seem to 
fit anywhere, there was usually a hole in the ground that could take 
care of things, a time- honored routine that has filled more than one 
archaeologist with gratitude. The profession has learned a lot from the 
waste heaps of bygone ages.22

The growing cities of the nineteenth century jeopardized some of 
these routines. A good part of the urban population, and particularly 
the urban poor, lacked access to garden plots, hungry animals, or a 
conveniently located hole in the ground, and yet they produced signif-
icant amounts of waste. Garbage emerged as a public health issue in 
the burgeoning cities of the industrial age, and just as with sewer con-
struction (see chapter 17, Water Closet), it was the sheer material heft 
of foul- smelling masses that pushed urban authorities into action. 
Sometimes a crisis helped to speed up decision making. Shanghai in-
troduced concrete refuse containers after a cholera epidemic (see 
chapter 21, Cholera) in 1907.23

Cities introduced garbage collection at different speeds. In France, 
Lyon and Saint- Étienne introduced trash cans in the 1850s while Mar-
seille delayed introduction until 1913.24 Garbage collection also fell 
prey to the familiar challenges of municipal politics. In the mid- 
nineteenth century, New York’s city inspector, Alfred White, created a 
franchise system for waste removal and awarded a lucrative contract to 
his own dummy company.25 Half a century later, George Waring 
turned New York’s street- cleaning department into a model force with 
white uniforms and military- style discipline while fending off attacks 
from the notorious Tammany Hall political machine.26 The campaign 
changed refuse management in the United States and made Waring a 
national figure, though fame proved an ambiguous blessing for Waring 
when he won an assignment as special commissioner of the US gov-
ernment to Cuba after the Spanish–American War. He arrived for an 
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investigation of sanitary conditions in Havana in October 1898, con-
tracted yellow fever, and died within a month.27

Waring ran a municipal department, but many cities were reluctant 
to take matters into their own hands and signed contracts with private 
companies instead. It was not always a matter of principles. In late 
nineteenth- century France, Socialist city governments refrained from 
municipalizing trash collection in Lyon and Saint- Étienne while lib-
eral Bordeaux took charge in 1889.28 But no matter how garbage ser-
vices were organized, cities invariably discovered one inconvenient 
truth: trash collection was hugely expensive. Municipal garbage ser-
vices entered the recycling business in order to recover some of the ex-
penses, which effectively meant a new approach to an existing 
business. While scrap- metal dealers and rag collectors were cherry- 
picking wherever trash was produced, garbage services took everything 
to the outskirts and then looked for ways to use some of the stuff. 
Waring organized a waste- separation program in New York City and 
searched for grease, metals, and fertilizer.29 Oakland, California, used 
refuse for land reclamation in San Francisco Bay, and Los Angeles 
maintained a swine- feeding program until 1914.30 The latter approach 
faced limits, though, for pig populations grew to astronomical num-
bers in large cities. When Nazi Germany launched a huge waste for 
pigs program with centralized feedlots, much of the kitchen garbage 
spoiled before reaching its destination. Losses ran to 14 million re-
ichsmarks by the end of 1940.31

But even with all these efforts, a lot of stuff was waiting to be dealt 
with, and thus began what Joel Tarr has called “the search for the ulti-
mate sink”: authorities sought a final solution for the waste problem 
and ended up moving from one set of problems to the next, as pre-
sumed sinks revealed themselves as merely different ways to circulate 
stuff (see chapter 19.3, Running Cycles).32 In the late nineteenth cen-
tury, Vienna dumped its trash in improvised landfills on the city’s out-
skirts and soon realized that urban growth caught up with these sites.33 
New York City tried ocean dumping, but a lot of garbage washed up on 
nearby shores, and courts forced the city to end the practice by 1934.34 
Engineers learned to set up sanitary landfills with compaction, stratifi-
cation of waste, and a protective layer of earth, only to realize that san-
itary landfills caused serious groundwater pollution.35 Incinerators 
became notorious sources of air pollution.36 Short- term solutions 
turned into long- term liabilities, and some innovations even failed on 
their own terms. In Colombia, an advanced landfill, meant to operate 
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as a bioreactor to accelerate decomposition, collapsed in a major land-
slide “to some extent because the operators did not appreciate that in-
creasing the liquid content of the waste would drastically decrease the 
stability of the landfill.”37

Local authorities initially met with resistance when they entered 
the waste business. When the prefect of the Seine department, Eugène 
Poubelle, introduced dustbins to Paris in 1883, protests arose from 
those who searched trash for a living. But a revised ordinance settled 
the matter after a few months of conflict, and la poubelle became the 
French word for waste containers.38 It came down to a division of labor: 
private collectors took whatever they liked, and garbage companies 
took care of the rest. However, the quality of municipal services dif-
fered enormously from place to place, and the primacy of urban sani-
tation produced a stark contrast between city and country: what 
happened beyond city limits was a second- rate issue at best. While 
urban industries faced restrictions early on, pressure was much weaker 
farther out, and some industries could operate more or less at will. The 
shipbreaking industry of Bangladesh, located on the northern out-
skirts of Chittagong, was one such industry.

3. GETTING ETHICAL

The business of leftovers changed again in the postwar years, and once 
more, it was about the crude material force of accumulating masses. 
Affluent societies flourished all over the West, and they changed the 
nature of the waste problem. Mass consumption increased the volume 
of garbage, new materials like plastics (see chapter 40, Plastic Bags) en-
tered the waste stream, and low resource prices put pressure on profit 
margins in the recycling business. Sanitary landfills grew at unprece-
dented speed, and the search for the ultimate sink entered another 
round on a new scale. Perhaps worst of all, the challenges were directly 
related to a new ethic: for the first time in history, throwing things 
away was supposed to be fun. As Frank Trentmann has argued, “The 
thesis of the ‘throwaway society’ was the natural twin of the ‘affluent 
society.’”39

Conspicuous consumption had always carried an air of wasteful-
ness, and that was not an inherently negative thing: Veblen’s Theory of 
the Leisure Class includes remarks on “conspicuous waste.”40 But when 
consumerism turned into a mass movement, the critique achieved a 
new level of urgency. In 1960, the US journalist Vance Packard pub-
lished The Waste Makers and became “the first to popularize a critique 
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of the throwaway society,” and waste has been a fixture in the environ-
mental discourse ever since.41 It made for an additional layer of com-
plications in the management of waste. Gone were the days when one 
could make recycling decisions solely based on costs and benefits: for 
many people, recycling routines became habitual commitments to a 
conservation ethic. Businessmen and policymakers had the tech-
nology for all sorts of leftovers, but dealing with sentimental citizens 
was a challenge in its own right.

The garbage crisis provoked a number of obvious responses: sepa-
rate bins for different types of waste, fines for illegal dumping, and a 
plethora of educational campaigns. But it also provoked a new spatial 
order of trash that escapes the eyes of Western supermarket users. En-
vironmental sentiments in urban areas increased the costs of waste 
disposal, and trash began to gravitate toward places where opposition 
was more muted. In other words, trash got on the move. In the United 
States, thirty- two million tons of municipal solid waste crossed state 
lines in 2000.42 Other waste streams crossed national boundaries. Ship-
breaking was just one of the more glaring examples.

In other words, affluent societies did more than simply increase 
the volume of refuse material. They also led to a transgression of spa-

5.1  Dismantlers at work on the beach north of Chittagong. Image, Naquib 

Hossain /  Wikimedia Commons.
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tial boundaries: today’s waste business is truly global. It was a silent 
process, driven by material exigencies rather than concepts, and it de-
fied rationalizations that one could share in public. During his tenure 
as chief economist at the World Bank, Lawrence Summers signed 
a memorandum that argued for more dirty industries in less devel-
oped countries, on the grounds that African countries were “vastly 
under- polluted,” a phrase that triggered outrage when the memo was 
leaked.43 Inequality and discrimination has always been part of the 
waste business, but it took on a different quality when it played out 
globally and found a justification, or the attempt thereof, in the ice- 
cold language of global capitalism. In the United States, waste sites in 
the proximity of poor African American neighborhoods gave rise to 
the environmental justice movement.44

Diplomacy (see chapter 24.3, Getting Serious) took several shots at 
regulating the global shipbreaking business. In 2003, the International 
Maritime Organization adopted guidelines that looked at the full life 
cycle of ships from construction to dismantling, but as nonbinding 
recommendations, the guidelines were only a declaration of good in-
tentions.45 The Hong Kong International Convention for the Safe and 
Environmentally Sound Recycling of Ships, adopted under the aus-
pices of the International Maritime Organization in 2009, is more am-
bitious, but it has yet to enter into force.46 The Basel Convention on 
the Control of Transboundary Movements of Hazardous Wastes and 
Their Disposal entered into force in 1992, but unscrupulous traders 
have found ways around the treaty, and it has not stopped ships from 
beaching at Chittagong with asbestos and other toxic materials on 
board.47

It was a classic clash between high ideals and material needs. It had 
more than a whiff of neocolonialism to store the leftovers of Western 
affluence in poorer countries, and yet it was just so convenient. Gov-
ernments were torn between moral commitments and realpolitik 
when negotiations on the Basel Convention were underway, and it 
was not just about the usual suspects. One of the loopholes was due to 
lobbying from the Federal Republic of Germany, a self- styled environ-
mental leader since the 1980s.48 Like other industrialized countries, 
West Germany suffered from a shortage of landfill capacity in the late 
1980s, and the cash- strapped GDR was glad to provide an outlet. It was 
a thriving business that both sides wanted to retain, and the govern-
ments of the two German states secured an exemption for bilateral 
deals. The Basel Convention was adopted in March 1989. The Berlin 
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Wall fell eight months later, and within a year, West Germans were re-
united with their trash.49

The flow of wastes was usually hidden from sight, not least because 
this served the interests of pertinent companies. But garbage stories 
can sell on the media market, particularly when waste is really yucky 
or otherwise spectacular and a cast of seedy characters is at hand, 
though it usually takes investigative reporting to get to the bottom: the 
muckrakers did not get their name for nothing. However, exposure of 
unwholesome conditions is merely a first step toward change. The 
plight of shipbreaking workers has been in the press since a series in 
the Baltimore Sun in 1997.50 The authors won the Pulitzer Prize for in-
vestigative reporting for revealing “the dangers posed to workers and 
the environment when discarded ships are dismantled,” but political 
consequences were a different matter.51

Regulation of shipbreaking is an ongoing endeavor on different 
levels. The European Union adopted a regulation on ship recycling in 
2013 that includes certification of safe and sound facilities within and 
beyond the EU, and since 2019, dismantling in a certified facility is 
mandatory for vessels flying the flag of an EU member state. No Ban-
gladeshi yard had filed an application by November 2021, but yards in 
Turkey, China, and India had applied, and the list included twenty- six 
certified facilities in EU countries, eight in Norway, one in Northern 
Ireland, eight in Turkey, and one in the United States.52 In Bangladesh, 
a patchwork of environmental and labor laws has created a system of 
certifications and permissions, though enforcement by government 
agencies has been less consequential than public interest litigation 
from the Bangladesh Environmental Lawyers Association.53 The asso-
ciation won a landmark ruling from the Bangladeshi High Court in 
2009 that “directed closure of all shipyards that operated without 
clearance from the Department of Environment.”54 The industry re-
plied with a human chain demonstration that brought thousands of 
protesters to the street.55 It was more than fearmongering when Chit-
tagong’s shipbreaking industry warned of the loss of jobs in the wake 
of tighter environmental regulation. Bangladesh only became the 
world leader in shipbreaking after a decision of the Supreme Court of 
India called for higher standards in 2003.56

Shipbreaking in Chittagong remains contested on multiple fronts, 
but everyone agrees that it provides spectacular pictures. For critics of 
global capitalism, the beached giants of the sea, eviscerated to the 
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bone by men and children in ragtag clothes, became “icons, circu-
lating a counter discourse of antiglobalization and contesting the 
logics of capital,” but Chittagong’s ships also provided the setting for a 
scene in the superhero movie Avengers: Age of Ultron, which ranks 
among the dozen highest- grossing films of all time.57 Both readings are 
apocalyptic in their own peculiar ways, and both struggle to capture 
the full reality of shipbreaking: from the perennial search for the ulti-
mate sink to the workers maimed and killed and the toxic mix of heavy 
metals, asbestos, and persistent organic pollutants (see chapter 38, 
DDT) that percolate into beaches, bodies, and food chains.58 But then, 
the business of leftovers has always been about being selective.





PART II

Appropriations

PILLAGING BECAME MORE COMPLICATED THAN IT USED TO BE.

The previous chapters have discussed how resource allocation changed 
over the course of modern history. This section takes a closer look at 
the institutional scaffolding that underpinned the endeavor. The 
modern world economy hinged not only on superior scope, scale, and 
speed but also on an amenable context. In the age of global modernity, 
appropriation was not just about taking what was needed: it involved 
a complex patchwork of agencies, organizations, laws, and cultural 
tropes. Some of them, like property laws, were created consciously. 
Others, like numbers, merely came into use over time. Some innova-
tions were about the reduction of complexity, like vertical integration 
in large companies. Others merely increased the unknowns, as the en-
during mysteries of human tastes serve to attest. The one thing that 
the following innovations had in common was their geographic or-
igin. They were all born in the West.

Institutions have received a lot of attention in discussions about the 
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rise of the Western world. Niall Ferguson has even argued that Western 
power grew from six “killer apps,” one of which, property rights, bears 
a certain resemblance to one of the following chapters.1 This section 
tells a less heroic story, and not just because environmental historians 
have a legitimate interest in the price of progress. For one, it explores 
more specifically who was winning when “the West” gained the upper 
hand: from those who held titles to land to the expert groups that 
flourished in the wake of challenges. It also gives due consideration to 
competition between the different powers of the West: the breadfruit 
project thrived on the rivalry between France and Great Britain in the 
Caribbean. In fact, the superiority of Western approaches was prob-
ably to a significant extent about what they failed to resolve. Some of 
the “killer apps” worked because they did not deal with certain things. 
There was a tension between the empowering nature of land owner-
ship and rural inequality that did not lose its political volatility until 
urbanizing societies lost interest in land reform. The world’s oceans 
remain largely unregulated, and the same holds true for the botanical 
exchange, fertilizer use in agriculture, and food choices— not to speak 
of the liberties taken by large corporations such as United Fruit.

The new institutions worked best when people forgot that they 
were actually new. The land title is so common today that few people 
in the West recognize how exceptional it really is. For most of human 
history, people held multiple overlapping claims to land rather than a 
single registered title that gave the legitimate owner exclusive au-
thority. Land titles had no built- in incentives for long- term manage-
ment and thus opened the door for environmental abuse, but they 
offered a simplicity that facilitated commercial transactions. They also 
meshed with a Western penchant for the written law and a sovereign 
state. Even Indigenous people and conservationists learned to play by 
the rules of the land, if only for lack of choice.

Landownership encouraged the individual pursuit of happiness— 
some argued that it was a crucial requirement— but the egotism of 
landowners was also a source of problems. They were particularly 
glaring in the burgeoning cities, and urban authorities acquired a 
range of legal tools to keep them in check such as compulsory removal 
of waste (see chapter 5.2, Waste Business) and sewage (see chapter 17, 
Water Closet). Agricultural land use had environmental repercussions 
as well, but regulation arrived only in a somewhat haphazard way to-
ward the end of the twentieth century. Out in the countryside, land 
titles were first and foremost a problem of social justice. Ownership 
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patterns fortified socioeconomic hierarchies, and a more equitable dis-
tribution of land was under debate whenever societies forged a new 
social contract. Few countries made it through the modern era without 
a serious debate over land reform.

Some countries enacted sweeping reforms while others merely dis-
cussed until people grew tired. Several trends took much of the heat 
out of struggles over land distribution. Landed elites gradually lost 
their grip on political power even without expropriation. The flight to 
the cities made landownership a less contentious issue. Those who re-
mained in agriculture could buy or lease land on burgeoning markets. 
Agricultural technology shifted the focus from ownership of land to 
sophisticated use. Soviet collectivization tarnished the quest for land 
reform in the West, and the Cold War delivered the coup de grâce. 
However, conflicts continue to simmer beyond the Western world, and 
efforts range from land occupations to state policies endorsed by the 
World Bank.

Just as land does, food allows for many different systems of classifi-
cation. One set of categories was about social status. When the British 
brought breadfruit to the Caribbean, it was conceived as slave food, a 
means for plantation owners to lower the expenses for feeding their 
slave populations. Few people thought about the views of the slaves on 
these matters, but as it happened, Caribbean slaves refused to eat 
breadfruit, and the tree- borne fruit ended up as pig feed. Breadfruit 
eventually came into use for human consumption over the course of 
the nineteenth century, but the stigma lingers: the fruit is still waiting 
for a culinary fashion that might catapult it into a new orbit. As it 
stands, the breadfruit remains stuck at the bottom of the food hier-
archy, an asset in reserve for regions that lack food security. People 
continue to eat breadfruit, but they typically abandon it when some-
thing else becomes available.

Taste and costs have always mattered for food choices, but numbers 
did not figure prominently until the modern era. Now every food item 
comes with precise information on caloric value and amounts of vita-
mins and minerals, notwithstanding numerous critiques of quantified 
nutrition. Numbers are an indispensable language of modernity, a 
transcultural marker of objectivity and neutrality, a claim to authority, 
and a mode of crisis management, as Theodore Porter has argued. 
Whether quantification helps to deal with problems is subject to on-
going debate, but some statistical correlations have acquired the status 
of laws. The correlation between income levels and food expenditures 
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that Ernst Engels identified in the mid- nineteenth century is one of 
the most robust laws of economics.

The breadfruit story also shows the power of the institutional net-
work that allowed species to travel the world. Plant transfers are prob-
ably as old as human civilization, but botanical gardens in combination 
with potent navies greatly expanded the scale and speed of the ex-
change. Sometimes things did not go as planned— the mutiny on the 
Bounty, by far the best- researched chapter of the breadfruit story, is 
part of postimperial lore— but a recurring blunder was due to the bota-
nists’ having neglected to transfer cultural scripts along with the spec-
imens. The breadfruit transfer also showed a striking contrast between 
ironclad commitment to the core mission and freewheeling exchange 
of other plant species over the course of the long journey. Biological 
improvements were due to careful planning by key figures like Joseph 
Banks as well as sheer chance.

Institutions were also crucial for the construction of a commodity 
chain that brought guano from Peru to European and North American 
farms. Many things had to fall into place: transport services, credit ar-
rangements, sales networks, and a workforce that dug guano on the 
tiny Chincha Islands in the Pacific. The flourishing guano trade in-
spired the colonial powers to search for deposits elsewhere, and Spain, 
formerly the imperial hegemon of Latin America, tried to seize Peru’s 
islands by force. The United States started its first foray into imperialist 
acquisition of land in the quest for guano, though material returns 
were meager and the legal quagmire enormous. Peru’s guano was the 
defining commercial fertilizer for decades, the first mass- produced 
commodity of its kind and an innovation with repercussions far be-
yond the commodity chain.

Guano allowed richer harvests, but it also brought material and in-
tellectual dependencies to the farm. Agriculturalists had to use com-
mercial fertilizer on a regular basis, and they needed information on 
dosage and timing that defied traditional agricultural knowledge. 
Farmers relied not only on a material supply network that spanned the 
world but also on input from experts and advisers. It was a step with 
profound implications: fertilizer decisions were among the first busi-
ness decisions that agriculturalists placed into the hands of people be-
yond the farm gate. It fostered networks and liabilities that became a 
defining part of modern farming. Today’s agriculturalists are invari-
ably caught in a web of material supplies and flows of information that 
is a far cry from yeoman dreams of peasant autonomy.
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However, the web of institutions was based on a finite material re-
source, and the collapse of Peruvian guano production in the 1870s 
plunged the country into chaos. But unlike other mineral resources, 
guano came back: a science- based bird conservation regime allowed 
production of guano as a renewable resource. However, sustainable 
guano came to compete with fishmeal production in the postwar 
years, as both were tapping the same resource— the abundant mari-
time resources of the Humboldt Current. The government favored 
fishmeal and suspended the bird conservation program in the 1960s, 
but the shift of policy soon came to look ambiguous. Fishmeal produc-
tion ran into trouble when the anchoveta population off the coast of 
Peru collapsed in the El Niño of 1972.

Institutions mattered even when they implied the absence of rules. 
The open seas were not a state of nature— it was a transnational con-
struct that grew to a significant extent out of whaling conflicts. Po-
licing whaling ships was not particularly difficult in principle, as the 
size of pelagic whaling made it hard to hide from scrutiny. It took large 
ships, dedicated crews, and a lot of capital to hunt cetaceans beyond 
coastal waters, and it all hinged on commercial networks that brought 
products from the hubs of whaling to end users. Hunting grounds 
changed, and so did the nations that dominated global whaling. 
Basques, Americans, Norwegians, and Britons were among the leaders 
at one time or another, but the legal framework remained remarkably 
stable into the postwar years. National sovereignty ended three nau-
tical miles from the coastline, and much of the recent change was 
about pushing that line farther out into the sea, but that did not serve 
the goal of expanding the protection of maritime resources.

Whale products were diverse, but they had one thing in common: 
it was not easy to recognize that they were whale products. Oil for illu-
mination and lubrication, baleen for umbrellas and corsets, leather 
gloves from whale skin— whales were simultaneously omnipresent 
and invisible in modern societies. When hydrogenation technology 
turned whale oil into raw material for margarine and soap, whales be-
came virtually impossible to discern as a commodity. Creating invisi-
bility in commodity chains was a major achievement of modernity, a 
remarkable countertrend to the growing interconnectedness of the 
globe. Or maybe invisibility made global interconnections easier? Ei-
ther way, invisibility hinged on the use of modern technology. Invisi-
bility opened the door for overuse, but that was a minor concern in the 
whaling business until far into the twentieth century. Scholars have 
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taken a different view, and the historical literature has shown an incli-
nation to depict cetaceans on the brink of extinction for many dif-
ferent times and places.

Knowledge about stocks and reproduction cycles has always been 
fragile, and specifying when global whaling moved beyond sustain-
able levels remains a matter of speculation. The one certainty is that 
the whaling business was long beyond its prime when Greenpeace and 
other environmental groups began to seize on the issue. It led to a 
worldwide ban that activists defend fiercely, but that says more about 
human sentiments and the power of iconic pictures than about ma-
rine ecologies. The environmental toll from commercial fishing is far 
greater than that of whaling since the 1980s, if not much earlier, a re-
sult of the factory- freezer trawler that revolutionized global fishing in 
the postwar years in the same way that the whale hunt changed with 
the introduction of harpoons and stern slipways. Whaling is mostly a 
thing of the past, but its business model continues to rule the waves.

The final chapter in this section discusses an innovation that 
shaped resource allocation worldwide: the large, vertically integrated 
corporation. Companies like United Fruit controlled entire com-
modity chains, and a fine- tuned administrative machine realized 
economies of scale, scope, and speed that pushed other firms to the 
margins or out of business. Large corporations lacked inherent limits 
to growth: expansion was not a problem as long as corporate struc-
tures and hierarchies grew accordingly. Or so it appeared from inside 
the company, for new corporate giants like United Fruit were open to 
criticism from more than one side. However, consumers liked cheap 
bananas, and they typically failed to recognize (or care) that others 
paid a hefty price for the cornucopia. Open flow of information was 
crucial inside the large corporation, but it came to the outside world in 
measured doses with carefully calibrated spin, and consumers bought 
it. For all the organizational prowess of vertically integrated corpora-
tions, it might have been in vain if it had not been for consumer am-
nesia.

United Fruit became infamous for its business practices in and be-
yond Latin America, but resistance from humans was only one of the 
challenges. The banana business also wrestled with the characteristic 
challenges of monoculture, particularly in the form of soil- based fungi 
that ultimately forced United Fruit to shift to a new banana cultivar— a 
change that required significant adjustments in technology as well as 
a comprehensive consumer education effort. The new banana looked 
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different and tasted different, but the marketing department made 
sure that it found grateful buyers. It was a feat that only the visible 
hand of management could achieve.

United Fruit changed its name and now operates as Chiquita Brands 
International, but it matters more for the company’s image than for its 
mode of operation. Large, vertically integrated corporations continue 
to rule the banana business, including its organic branch, and while 
there are opportunities for externals at selected places of the com-
modity chain, the bigger question is about the resilience of the corpo-
rate behemoth in this and many other parts of the resource business. 
Maybe the strength of United Fruit and numerous other corporations 
is not so much about size and performance as about a lack of alterna-
tives.

United Fruit no longer operates in the manner of an occupying 
army, and yet a different type of organization, more transparent and 
less greedy, is nowhere to be found. The same holds true for commer-
cial fertilizers, the open sea, land titles, and our infatuation with num-
bers: none of this evokes a sense of pride in the twenty- first century, 
and yet we are stuck with them for lack of something better. It may be 
the ultimate irony about the institutional scaffolding that under-
pinned appropriation in modern times. The modes of appropriation 
have appropriated us.





6

The Land Title

To Own a Place

1.  ORDER IN THE LAND

In 1967 Stanford Research Institute submitted a report on the state of 
agriculture in Ethiopia. Written for the country’s government with 
support from the United States Agency for International Development 
(see chapter 32.3, Planning Development), it highlighted a broad array 
of problems that curtailed agricultural productivity. Fertilizer use (see 
chapter 19, Synthetic Nitrogen) was marginal, seeds were inferior (see 
chapter 28, Hybrid Corn), land was underutilized, and capital was 
scarce. But the advisers, who were about to draft a program of agricul-
tural improvement, were also pondering a more fundamental issue: 
who actually owned the land?

The answer was that there was no answer. Inquiries into Ethiopian 
property structures uncovered a maze of entitlements, tributes, and 
tenancy agreements, many of them unwritten; titles were held by the 
government, the Orthodox church, district chiefs, tax collectors, offi-
cials paid in land rather than salaries, and private persons. “The 
present multiplicity of land tenure systems and diversity of taxes levied 
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on land can, as a rule, be traced back to feudal and military services 
originally paid to landlords and the Government for varying rights to 
use land,” a primer on Ethiopian land tenure noted.1 The advisers 
could not envision a program of agricultural improvement without 
more clarity on this issue. They called for cadastral surveys to be made 
“expeditiously,” and after that, “steps will probably have to be taken 
by the Government to simplify the ownership situation by extin-
guishing many instances of multiple titles, even if this necessitates 
compensating those who must give up their titles.”2

As so often in development projects, a clash of civilizations lay at 
the root of the problem. It would have been easy to resolve the issue in 
the United States: all it would have taken was a trip to the land registry, 
where information was on file about the owners of the land. But in 
Ethiopia, land rights were a patchwork of different titles— rights to 
use, collect taxes, harvest certain products, and so on— that had accu-
mulated over time, and in that, Ethiopia was arguably closer to the 
normal across the ages. In fact, most European countries had had such 
a patchwork in premodern times. The land title— a simple, unique 
identifier of the property holder, registered in writing in a government 
institution— is a grandiose act of simplification, and an act of empow-
erment for the title holder: “Limited and not always saleable rights in 
things were being replaced by virtually unlimited and saleable rights to 
things.”3

Several long- term trends came together in this modern marvel. The 
first was the European penchant for written law. Codification could 
serve a variety of purposes— England’s Domesday Book of 1086, the first 
comprehensive survey of landed wealth in medieval Europe, was ulti-
mately about the legal and fiscal basis of the Norman dynasty4— but it 
is hard to imagine the trust in land registers without a centuries- old 
tradition of legal titles in writing that held force in an independent 
court of law. The second was the capitalist desire to facilitate commer-
cial transactions. Sales and purchases, tenancy leases, and mortgages 
were all much easier when there was only one party to go to, and easier 
still when an independent agency served as a clearinghouse with reli-
able information.5 The third was the power of the state, specifically its 
ability to set up land registers, settle disputes in a court of law, and 
evict unlawful occupants. The land title is a showcase for the interde-
pendence of capitalist individualism and the sovereignty of the 
modern state. “Property and law are born together, and die together,” 
Jeremy Bentham wrote.6
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The connection was particularly clear in the colonial world, where 
property rights were intrinsically linked with matters of sovereignty. 
From the viewpoint of the Europeans, land was basically there for the 
taking, with treaties, concessions, and deeds providing for a thin ve-
neer of legality. Settler societies were particularly greedy, as “free land” 
was their lifeblood, and they were not shy to offer a rationale. In 1823, 
the US Supreme Court ruled in Johnson v. McIntosh that “all the nations 
of Europe, who have acquired territory on this continent, have as-
serted in themselves, and have recognized in others, the exclusive 
right of the discoverer to appropriate the lands occupied by the In-
dians.”7 The decision became a cornerstone of American law.

Indigenous people resisted as best they could, but nowhere was 
their defeat as complete as in terms of legal philosophy. If they were 
lucky, they could retain some traditional rights and territories for 
themselves, but these titles were invariably phrased in the language of 
Western land law. We can see this most clearly when Indigenous 
people fought colonial intrusions in court. Indigenous people did not 
necessarily lose, but the decision to go to court already implied an act 
of surrender: in order to make their case, they had to abandon their 
own ideas about landownership and embrace a foreign and frighten-
ingly egoistic philosophy. As scholars have shown regarding negotia-
tions between the Maori and British settlers in New Zealand, “Colonial 
attempts at tenure reform necessarily rendered fixed, certain, and 
simple what was fluid and complex.”8

Needless to say, the system of land titles took time to evolve. Since 
the Land Ordinance of 1785, the United States had been committed to 
dispensing land in the public domain, but proper implementation was 
a different matter. Throughout the nineteenth century, surveyors 
struggled to catch up with the drive toward Western lands, wrestling 
with all sorts of difficult clients: squatters, speculators, estate owners, 
and cattlemen. Andrew Jackson’s land commissioner, Elijah Hayward, 
appointed to create order and uniformity in the General Land Office, 
grew so desperate about his job that he ended up as an alcoholic.9 And 
then, America at least had a land office. Great Britain did not intro-
duce compulsory registration of land titles until 1925 and did not com-
plete the work for all of England and Wales until 1989.10

The meaning of land titles was not uniform all over the West. For 
instance, opinions diverged on how to deal with the underground. 
Whereas the English legal tradition allowed splitting the subsurface 
into multiple layers with different owners, German law knew only one 
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single title so that German landowners invariably held rights down to 
the center of the earth.11 Opinions also differed on whether people 
were allowed to walk on private property. Nordic countries gave hikers 
unlimited freedom to roam on private land while English aristocrats 
liked their “no trespassing” signs.12 And land titles owed much of their 
power to technologies of subliminal enforcement like barbed wire, 
which began its global career when cattlemen on the American Great 
Plains sought a method of fencing that did not require large amounts 
of wood.13 But for all these details, there was a convergence on the fun-
damental. For capitalists of all nations, the concept of one title to land 
proved impossible to beat, and it was typically a sign of modernization 
when overlapping or collective land titles were abolished. As Jürgen 
Osterhammel wrote in his global history of the nineteenth century, 
“No state is ‘modern’ without a land registry and the legal right to dis-
pose freely of real estate.”14

It attests to the power of the concept that when the nature conser-
vation movement emerged all over the West in the late nineteenth 
century, it readily embraced the concept. Countries developed widely 
different ideas about what kind of nature was in need of protection, 
but there was a remarkable convergence on what protection meant in 
legal terms: conservationists designated a plot of land, secured a legal 
title, and sought to fend off intrusions as best they could. Some con-
servationists thought on a grander scale and aimed at the preservation 
of entire regions, but at the end of the day, most came to focus their 
attention on specific tracts with protected status: national parks, na-
ture reserves, and inalienable land holdings (see chapter 26, Kruger 
National Park). In a world of land titles, conservationists were playing 
by the rules.

Titles facilitated transfer and use of land, but they also encouraged 
disrespect for the interests of others. That became particularly evident 
in cities, where unregulated building could have awkward conse-
quences. The public interest as well as the interests of neighbors called 
for some restrictions on the free use of urban land, and governments 
came to develop a whole range of rules and regulations: building 
codes, restrictive covenants, and zoning laws as well as more unorth-
odox creations such as the “air rights” that New York invented to regu-
late the growth of skyscrapers.15 In the countryside, doubts came from 
a different direction.
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2. AGRARIAN REFORM

Clarity about property rights was good for commerce, but it could also 
serve other purposes. In 1871, a British aristocrat, Lord Derby, urged an 
inquiry to disprove allegations about an undue concentration of land-
ownership. After several years of counting and accounting, the results 
were available in print; David Cannadine has called it “the first com-
prehensive account of landholding in Britain in nearly a millennium.” 
It was not the kind of testimonial that Lord Derby had hoped for, 
though. It showed that 710 individuals owned a quarter of all land in 
England and Wales. For the entire British Isles, less than 5,000 people 
held nearly three- quarters of the land.16 Henceforth, land reform was 
high on the political agenda until 1914.

Britain was hardly exceptional in this respect. All over the world, 
plantations, estates, and haciendas occupied large swaths of land 
while the masses tried to make do with little if any land. That became 
a problem as states abandoned feudalism and increasingly based their 
legitimacy on the individual pursuit of happiness. The Jeffersonian 
idea of small independent farmers as the backbone of democracy ex-
emplified a grand Western tradition that suggested a deep link between 
citizenship and the possession of property.17 “Since the Enlighten-
ment, few ideas about land have been as durable as those concerning 
land as a guarantor of individual liberty.”18

Large landowners found it hard to come up with a convincing ra-
tionale for inequality. A German scholar, Theodor von Bernhardi, even 
wrote a book of more than 650 pages about “reasons that have been 
put forward for large and small landownership” as part of a bid to join 
the Russian Academy of Sciences, only to end up in double failure: 
Bernhardi concluded at the end of his treatise that there was no clear 
answer, and his academic hopes came to naught through intrigue.19 
Explanations for large landholdings ultimately came down to history, 
and they often looked similar to the Ethiopian case, where landhold-
ings mirrored feudal and military allegiances of bygone eras inherited 
over generations. In other words, the rationale of large landholdings 
was usually that some ancestor had been particularly brave or ruthless, 
or had simply arrived at the spot earlier than others and staked a claim. 
It was not a rationale that went down easily with the landless.

Thus, whenever societies forged a new social contract, changes to 
landownership patterns were on the agenda. Action started during the 
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French Revolution when rebellious peasants instilled the National As-
sembly to abolish feudalism in a legendary night session on August 4, 
1789, a decision that was greater in symbolism than in substance be-
cause a good share of feudal privileges were transformed into titles 
under civil law.20 After seceding from the Russian Empire, Estonia 
passed a Land Law in 1919 that provided for the expropriation of large 
estates while the country was still fighting its war of independence.21 
Klaus Richter has called it “the only route to survival for the Estonian 
Republic”: with two- thirds of the peasantry landless and 60 percent of 
the land owned by the Baltic German nobility, the legitimacy of the 
new nation hinged on the creation of new small farms.22 Latvia passed 
a similar bill a year later, and other newly independent countries in 
East- Central Europe followed the same path with various levels of en-
thusiasm.23 In the 1930s, the Mexican president Lárazo Cárdenas 
distributed forty- four million acres of land, including entire haciendas, 
to peasants in order to fulfill the promise of the Mexican Revolution.24 
And then there were the botched attempts. In 1959, West Pakistan en-
acted a Land Reforms Regulation that sought to purge the country 
from feudalism, but implementation was so bad that some landlords 
collected rent from peasants for land they had already bought.25

The most comprehensive reform took place in Russia. Immediately 
after seizing power in Saint Petersburg, the Bolsheviks enacted a Land 
Decree that declared all private titles void without compensation and 
empowered peasant communities to take charge. The decree secured 
peasant loyalty for years, unlike the second stage of Soviet land reform: 
only Stalinist terror assured the creation of kolkhoz collective farms 
that started on a grand scale in 1929.26 The reasons for collectivization 
and its role in the famines of the early 1930s (see chapter 31, Ho-
lodomor) are among the most divisive issues of Soviet historiography. 
However, Socialists were not alone in implementing land redistribu-
tion programs. After the Japanese defeat in World War II, a key con-
cern of the American occupying forces was comprehensive land 
reform.27 Enacted swiftly under the aegis of General Douglas MacAr-
thur, it effectively ended decades of tenant unrest and won praise for 
its radicalism from Che Guevara, of all people, when Cuba was en-
acting an ambitious land reform program in 1959.28

However, there were also countervailing trends. While some poli-
cies sought to make ownership structures more equitable, others bol-
stered land concentration. Sometimes it was about the spoils of power. 
The Somoza family controlled 20 percent of Nicaragua’s arable land 
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when the Sandinistas toppled Latin America’s longest- running dicta-
torship in 1979.29 Sometimes it was about improvement projects that 
played out to the benefit of rural elites. When Egypt began to regulate 
the Nile’s waters in the nineteenth century, the prelude to the con-
struction of Aswan Dam (see chapter 29, Aswan Dam) that often es-
caped the environmentalists’ critique, large estates “were the best 
instruments and the first beneficiaries of the hydro- agricultural revo-
lution.”30 And then there were the unintended effects. In the Amer-
ican South, small farmers paid a particularly heavy price for the spread 
of the boll weevil (see chapter 12, Boll Weevil), and so it went for many 
other biological crises of monoculture.

The push toward land reform eventually lost steam in Western 
countries, sometimes with amazing speed. In Britain, the decades- 
long debate over the aristocracy’s landholdings reached the boiling 
point when Chancellor of the Exchequer David Lloyd George launched 
a Land Campaign in the fall of 1913.31 However, when Lloyd George 
pushed the issue again with his 1926 Land Programme, it failed to ex-
cite voters and was “quietly forgotten” by the time of the next election 
three years later, contributing to the decline of the Liberal Party in 
British politics.32 Land reform has been a dead issue in Britain ever 
since, and so it went sooner or later all over the West.

Several factors contributed to this remarkable turn of affairs. One 
was the intrinsic link to issues of power. Land reform was also about 
the power base of old landed elites. Scholars have fought bitter debates 
over when and how the aristocrats lost their political hegemony, and 
their increasing marginalization became a key indicator of a country’s 
democratization.33 However, there is little disagreement that their grip 
on power weakened sooner or later, and with that, land reform ceased 
to serve as a political football. All the while, migration to the cities 
took some of the urgency out of land reform, if only by offering a plan 
B to the disaffected. In rural areas all over the world, peasants could 
either wait for the day when land reform would arrive or seek better 
fortunes in urban areas. For many, the second option sounded more 
attractive.

The flight to the cities also had a second effect: it lowered the profile 
of the farming sector. Agriculture’s contribution to gross domestic 
product was shrinking wherever industrialization took hold, as did its 
share of the working population, and that changed the rationale for 
land reform. The agricultural sector did not take its marginalization 
lightly. American farmers rebelled in the late nineteenth century in 
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what has come to be called the Populist Revolt, and most European 
countries had agrarian parties during the interwar years.34 There was 
even a “Green International,” an alliance of European peasant parties 
headquartered in Prague.35 However, urban societies failed to get ex-
cited about rural property structures. As Lloyd George learned the hard 
way in 1926, land reform was no longer an issue that galvanized an 
entire nation. When Western people voiced concerns about wealth 
and social inequality, they increasingly thought of topics other than 
land.

The change of agricultural technology undercut the drive for land 
reform in more subliminal ways. Farmers relied on inputs to a growing 
extent: new machines, new seeds (see chapter 28, Hybrid Corn) and 
new chemicals (see chapter 38, DDT) boosted yields per acre to an ex-
tent unheard of in human history. With that, the question was no 
longer just who owned the land but also what people made of it, and 
those who did well could pay more for land than those who did not. As 
a result, land markets gained an unprecedented dynamism that 
amounted to land reforms from below: instead of waiting for a govern-
ment commission, successful farmers signed a lease. In the late eigh-
teenth century, Arthur Young, one of England’s leading agricultural 
reformers, coined a phrase that others would quote ad nauseam: “The 
magic of property turns sand to gold.”36 As it turned out, synthetic ni-
trogen (see chapter 19, Synthetic Nitrogen) could do the job just as 
well.

The productivity revolution in agriculture gained a particular dyna-
mism after 1945. It helped to overcome hunger and food rationing in 
postwar Europe, and declining prices for farm products, helped by 
industrial- style inventions such as battery cages (see chapter 36, Bat-
tery Chicken), boosted mass consumption by significantly increasing 
discretionary income. In the Global South, where change was so dra-
matic that it was dubbed the Green Revolution, the productivity revo-
lution seemed to change the ground rules for rural development. In 
1977, a study noted that the Green Revolution “has to a certain extent 
diverted attention away from land reform, even to the extent that 
some governments and observers maintain that the green revolution 
has dispelled the need for land reform.”37

The Cold War made the issue even more contentious. The Soviet 
Union brought collectivization to Eastern Europe after World War II 
and offered it to countries in the Global South after decolonization. 
Ethiopia was among the countries that followed the Soviet approach, 
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thus fulfilling the wish of the Stanford researchers in a way that they 
surely did not appreciate. On March 4, 1975, following on the heels of 
a Declaration of Socialism, Ethiopia nationalized all rural land and 
placed equitable redistribution into the hands of newly formed 
Peasant Associations.38 The architect of Japan’s land reform, Wolf 
Ladejinsky, was facing charges of Communist sympathies during the 
“Red Scare” of the 1950s, and his personal rehabilitation did not dispel 
the dark suspicions now hanging over the idea.39 To be sure, the West 
never abandoned land reform completely, and the US government 
warmed up again to the idea in the wake of the Cuban Revolution. 
Most Latin American countries had land reform laws on the books by 
1970.40 But then, implementation was notably cautious, as overambi-
tious efforts inevitably raised questions about which side a country 
was on in the Cold War.

3. IN SPITE OF ALL DOUBTS

The Cold War eventually came to an end, and the Russian federal gov-
ernment decreed in December 1991 that all collective and state farms 
must either disband or turn into joint- stock companies and partner-
ships with limited responsibility. However, Russia did not allow the 
sale of agricultural land until 2003, a fact that nicely reflected the sad 
state of agriculture in the former Soviet Union.41 Ownership patterns 
were notoriously opaque, corruption was endemic, and productivity 
remained below potential. The land title did not come out of the Cold 
War as an undisputed winner. Some thirty years after the demise of 
Communism, it looks more akin to a leftover.

Nowhere is this lingering crisis more evident than in the Global 
South. “Agrarian reform is back at the center of the international de-
bate over rural development,” declared a 2006 book of the Land Re-
search Action Network, an international working group of researchers, 
analysts, nongovernmental organizations, and social activists.42 The 
spectrum of proponents and approaches is broad: it ranges from the 
World Bank, which prefers market- based solutions, to grassroots ac-
tion groups like Brazil’s Landless Workers Movement, which has orga-
nized land occupations with tens of thousands of families.43 The latter 
groups have received their share of romantic encomia, particularly 
from critics of neoliberalism.44 But they have also faced incompre-
hension. That became particularly clear in Zimbabwe, where Western 
observers discussed the expropriation of white landowners predomi-
nantly in terms of Mugabe’s power play. Interest in the case for land 
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distribution remained scant, though realities on the ground were argu-
ably as clear as they get: large estates with ownership skewed along ra-
cial lines are hard to justify in a postcolonial world. For one, the World 
Bank acknowledged the need for land reform and endorsed a blueprint 
from Zimbabwe’s government in 1998.45

The failure of Cold War panaceas contributed greatly to the resur-
gence of the issue. The Green Revolution did not become the miracle 
cure for landownership problems, and in fact exacerbated rural in-
equality in significant ways. With its emphasis on high- yield varieties, 
the Green Revolution package was well suited for large farmers who 
could afford mineral fertilizer purchases and other investments while 
small peasants stood on the sidelines.46 Protests from Indigenous 
groups, from Mexico’s Zapatista movement to Canada’s Inuit, have 
merged claims for land with the quest for autonomy, putting authori-
ties on the defensive.47 After ignoring Native land claims for two centu-
ries, the High Court of Australia finally acknowledged in 1992 that the 
Aboriginal peoples could not possibly be “trespassers on the land on 
which they and their ancestors had lived” for tens of thousands of 
years.48 The coexistence of Crown sovereignty and customary Aborig-
inal claims has since become conventional wisdom.

Environmental concerns have opened yet another line of critique. 
In the light of erosion (see chapter 13, Little Grand Canyon) and 
groundwater contamination from industrial- style agriculture, doubts 
emerged whether one should leave the care of the land solely to the 
owner. Under the impression of the Dust Bowl, Roy Kimmel, coordi-
nator of government agencies for the United States Department of Ag-
riculture, argued “that private ownership carries obligations as well as 
privileges.” Speaking at a meeting of the Kansas State Board of Agricul-
ture in 1938, Kimmel acknowledged that “this concept is something 
new in American life,” but “in the face of present- day conditions, this 
assumption must be revised.”49 In the same spirit, the US Soil Conser-
vation Service fantasized about comprehensive land use planning in 
the early years before settling for more modest policies.50 In the 1990s, 
the European Union enacted controls for nitrates (see chapter 19, Syn-
thetic Nitrogen) and pesticides (see chapter 38, DDT) that brought 
farmland into the sphere of environmental regulation. Gone are the 
times when European farmers could do as they please on their fields.

Doubts even grew about transfers of land, the very thing that titles 
had been invented for. When foreign investors started to buy large 
tracts of land in the Global South in the new millennium, the practice 
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was dubbed “land grabbing.” The move coincided with a global rise of 
commodity prices that made land an attractive investment, but higher 
commodity prices also exacerbated concerns about food security; 
more recently, low interest rates have pushed investors into the land 
business. And then there was that discomforting feeling of déjà vu. 
Speculation, dispossession and forced migration, subsistence produc-
tion under threat, the smell of corruption, and the desire to stake out 
claims in a shrinking world— it felt as if the scramble for land in 
nineteenth- century settler societies was being reenacted on a global 
scene.51

In a way, land grabbing triggers all the reservations that we have 
accumulated about the concept of property in land. It raises concerns 
about feeding the local population, as investors are primarily inter-
ested in export production. It reminds people of past experiences 
about the intrinsic links between large property holdings and political 
power. It breeds inequality: whatever investors have on their minds, 
profits will most likely be global while problems will be local. And it is 
anyone’s guess whether investors will show an interest in environ-
mental sustainability. Reservations about land grabbing are huge, and 
yet investors are under no obligation to care. They do not need public 
acclaim. They need a land title.

That, after all, is the great paradox of the history of property in 
land. The concept has received plenty of criticism from numerous 
sides, and yet it has shown remarkable resilience. Property owners can 
still go to the land office and assert titles in a court of law. The sense of 
pride that nineteenth- century capitalists displayed about the modern-
ization of landholdings has long dissipated, but the concept remains 
alive, and those who challenge it can easily end up in debt or in jail. 
But where is the alternative? A new understanding of property as land 
that is more sensitive to neighbors, environments, and future genera-
tions, is nowhere in sight. American law schools routinely teach their 
students to criticize Johnson v. M’Intosh, but it remains the law and is 
quoted in court decisions several times a year.52 It seems that the land 
title, once an icon of modernization, has turned into a concept that we 
are stuck with for lack of something better.



7

Breadfruit

Food Choices

1.   IMPROVEMENTS NEEDED

British sugar had seen better days. France had lost the Seven Years’ 
War, but it looked invincible on the plantation front (see chapter 2, 
Sugar). Sugar exports from the largest French possession in the Carib-
bean, Saint- Domingue, grew fivefold between 1720 and 1775, and costs 
of production were so low that British planters struggled to compete. 
Saint- Domingue had surpassed Jamaica as the Caribbean’s leading 
sugar island in the early eighteenth century, and its output approached 
that of the entire British West Indies by 1770. Even more, there was 
still land in reserve on Saint- Domingue, which French planters put 
into production over the following two decades.1 Nervousness among 
British planters grew further when another war broke out, this time 
over independence for Britain’s North American colonies, and when 
warfare came to an end in 1783, the British defeat increased the 
planters’ economic troubles: American independence meant that the 
West Indies were “cut off from their principal source of supply as well 
as from an important market for their molasses.”2 All the while, the 
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climate of the Caribbean exposed planters to the unsettling risk of 
hurricanes (see chapter 25, 1976 Tangshan Earthquake).3 Against this 
background, plantation owners sought ways to cut costs, and one of 
their ideas revolved around a plant from the other end of the world: 
breadfruit.

The first European encounters with the breadfruit date to the six-
teenth century, and James Cook’s South Sea voyages gave British 
planters a rough idea of the fruit.4 Breadfruit grew on trees, and it 
served as a staple food on the islands of the South Pacific. Furthermore, 
cultivation did not seem to take much labor, a crucial point for Carib-
bean slaveholders. Planters were delighted to hear from Joseph Banks, 
who had served as a botanist on James Cook’s first voyage, that Pacific 
islanders procured breadfruit “with no more trouble than that of 
climbing a tree and pulling it down.”5 And then there was the allure of 
the South Sea: the abundant breadfruit looked like a fruit from para-
dise, “a symbol of a simple and idyllic life free from worries about work 
or property.“6 Caribbean sugar plantations were far removed from 
Eden, but planters firmly believed that feeding slaves with breadfruit 
could save them a lot of money.

The Royal Society of Arts offered a prize for the introduction of 
breadfruit to the West Indies in 1777, but nobody expressed interest in 
claiming it.7 Institutions were a better investment: new botanical gar-
dens in Saint Vincent and Jamaica increased the chances for newly ar-
riving plants to survive.8 All that was missing was an effort to bring 
breadfruit plants from the South Sea to the Caribbean, and as this 
project dragged on, Banks emerged as the crucial figure. He had been 
president of the Royal Society since 1778, he ran the Royal Botanic Gar-
dens at Kew, and he had the ear of King George III.9 In December 1787, 
HMS Bounty set sail for Tahiti under the command of Captain William 
Bligh.

What followed became one of the epic stories of British seafaring. 
Bligh tried to sail around Cape Horn, but headwind forced him to 
change course and take the longer journey around the Cape of Good 
Hope.10 The Bounty finally reached Tahiti in October 1788, and Bligh 
secured the cooperation of local chiefs. Collection began in November 
and continued for months while his crew mingled with the locals, 
paying particular attention to the female part of the population. In 
April 1789, Bligh left Tahiti with 1,015 potted breadfruit plants in a 
purpose- built section of the ship, but he did not get very far.11 Some 
three weeks into the return journey, a mutiny led by the master’s mate, 
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Fletcher Christian, seized control of the Bounty. The conspirators set 
Bligh and loyal crew members adrift in a longboat, dumped the plants 
into the sea, and returned to Tahiti.12

It was not the first time that a ship carried breadfruit trees. Origi-
nally from the Malay Archipelago, breadfruit had spread across Micro-
nesia and Polynesia along with human migration.13 But unlike 
Oceanian settlement, the voyage of the Bounty was recorded in abun-
dant detail, and it invited storytelling. A court- martial ruled on the 
mutiny back in Britain while Christian and some of his crew members 
settled on Pitcairn Island, but the real events gave writers and film-
makers plenty of room to project motives and character features onto 
the protagonists. Was William Bligh really the tyrannical captain that 
Charles Laughton played in the US movie of 1935? Was it the South 
Pacific with all its charms, and specifically the loose sexual mores, that 
drove the crew into revolt? Or was watering a thousand breadfruit 
plants simply below the dignity of a navy crew? The court- martial took 
the side of Bligh, whose longboat reached Timor after 3,600 miles at 
sea, but many narrators found other plots more exciting.14

The mutiny on the Bounty left its mark in the collective imagina-

7.1  “The Mutineers turning Lieut. Bligh and part of the Officers and Crew 

adrift from His Majesty’s Ship the Bounty.” Painted and engraved by 

Robert Dodd, 1790. Image, National Maritime Museum, Greenwich, 

London.
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tion, but it merely delayed the breadfruit transfer. It was institutions 
and interests in different parts of the world that drove the botanical 
exchange (see chapter 27.2, Botanical Exchange), and an occasional 
mishap left these powers utterly unimpressed. Banks lobbied for a 
second attempt, and the Admiralty commissioned two ships, the Prov-
idence and the Assistant, in 1791. In a remarkable display of British 
stubbornness, William Bligh was again placed in command, and this 
time he fulfilled his mission. He assembled more than two thousand 
breadfruit plants in Tahiti and delivered those that survived to Saint 
Helena, Saint Vincent, and Jamaica.15 Back in Britain after two years, 
the Royal Society of Arts could finally hand out its breadfruit award, 
and the accolades for Bligh were about a fruit as well as a symbol.16 
Plant transfers of the breadfruit type showed how London “could feed 
its plantation colonies, add to their wealth, and demonstrate its care 
for its creoles.”17 Why bother that Britain had actually lost on the 
breadfruit front against France, which had brought the tree to Saint- 
Domingue in 1788?18

The Providence and the Assistant made a number of stops on the way 
to Tahiti and back, accepting and dispensing other plants as they went 
along. It made for an interesting contrast to its core mission. While 
Bligh and his crew conducted the breadfruit business with ironclad de-
termination, they dealt with other species in the manner of a specula-
tive broker in a global botanical bazar. They traded nectarine trees for 
various fruit trees in Cape Town, took a eucalyptus tree (see chapter 27, 
Eucalyptus) on board in Tasmania in exchange for pomegranates and 
strawberries, and they planted pineapples, guavas, figs, and firs on Ta-
hiti while potting breadfruit trees.19 The French acted in the same 
manner: their breadfruit transfer was the result of a supplement to a 
shipment of pepper plants, cinnamon, and mango trees from Mauri-
tius.20 Reciprocity was a cardinal virtue in the botanists’ global net-
work, and yet it had a certain air of arbitrariness: the botanical gardens 
of the world probably filled up more by chance than by design. Even 
when it came to commemoration in the Linnaean taxonomy, bota-
nists were remarkably flexible. Bligh became immortalized in the Latin 
name of the ackee fruit (Blighia sapida) in spite of the fact that it was a 
slave ship that brought it from West Africa to Jamaica in 1778.21 It was 
Bligh who brought the ackee fruit from Jamaica to England in 1793, 
but that was arguably a minor achievement. He certainly had plenty of 
space on his ships after unloading all those breadfruit trees.22

As it happened, the Caribbean breadfruit tree looked equally am-
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biguous. The economic prospects for British planters had changed 
when the plant was finally at their disposal. Food imports from North 
America had resumed, and slaves were in revolt on France’s Saint- 
Domingue since 1791. When they emerged victorious after thirteen 
years of savage war, their new country, Haiti, withdrew from the global 
sugar market, and Jamaica was again the world’s leading sugar ex-
porter.23 Breadfruit trees spread on the sugar plantations of the West 
Indies nonetheless, but when they reached maturity and produced the 
green, balloon- shaped fruits, planters made a stunning discovery: 
slaves refused to eat it.24 It lacked the heroism of a mutiny, but slaves 
had agency on many different levels, and they had more than one 
reason to demur. Breadfruit was different from their customary food, 
and it lacked a distinctive taste of its own. A tree- borne fruit implied 
competition for the coveted slave garden, where slaves could cultivate 
their own food with a degree of autonomy. A little rebellion at the 
dinner table could also be a way to gain leverage in the perennial con-
flicts with slaveholders. But whatever the motives, there was no way to 
ignore the gap between the culinary status of the breadfruit and a 
project that Richard Drayton has called “the model for a variety of fu-
ture British endeavours in economic botany.”25 After two expeditions, 
one mutiny, and plenty of strained nerves among botanists and gar-
deners around the world, all the breadfruit gave to the West Indies was 
just another pig food.

2. NUMBERS GAMES

Statistics is not an obvious career path for those who want to achieve 
enduring fame. But for Ernst Engel, it was an article in the bulletin of 
Saxony’s statistical bureau of 1857 that made his name.26 Analyzing 
family budgets of Belgian workmen, Engels found that there was a sta-
tistical correlation between income levels and food expenditures: “The 
poorer a family, the greater the proportion of its total expenditure that 
must be devoted to the provision of food.”27 The discovery had pro-
found implications, for Engels argued that the proportion of income 
spent on food was “an infallible measure for the material welfare of a 
population in general.”28 The correlation entered the textbooks of eco-
nomics as Engel’s law, and researchers have discussed its validity and 
significance ever since. The New Palgrave Dictionary of Economics de-
clared in its 2008 edition that Engel’s law was “one of the earliest em-
pirical regularities in economics and also one of the most robust.“29

Engel’s law mirrors the transformation of Western food systems 
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over the course of the nineteenth century. His Belgian workers only 
spent so much on food because they could no longer feed their fami-
lies from their own gardens and fields. A growing number of people 
bought their food on markets, and these markets were more and more 
abundant. Contrary to the prophecies of Thomas Robert Malthus, the 
growth of global food production outpaced global population growth: 
world output increased by 1.06 percent per year between 1870 and 
1913.30 Famines were henceforth a matter of distribution and prices 
rather than quantities (see chapter 31, Holodomor), the farming sector 
declined in importance while industry and services were expanding, 
and in accordance with Engel’s law, food claimed a declining share of 
expenses in the more affluent parts of the world. Engel’s Belgian 
workers spent about two- thirds of their income on food in the 1850s, 
which would put them on the borderline between medium and high 
vulnerability to food insecurity nowadays. In the rich countries of the 
twenty- first century, food claims less than 15 percent of total expendi-
tures.31

However, Engel’s law was not just about the long farewell to agricul-
ture’s traditional preponderance. It was also about a new way to look at 
the world: statistics. Numbers hold a special place in modernity. They 
are the one language that all modern societies understand, they are a 
cross- cultural marker of objectivity and neutrality, and if we can trust 
Theodore Porter, they are also a mode of crisis management. In his 
book Trust in Numbers, Porter argued that expert systems typically 
moved toward quantification not when they were ascendant but when 
they were in trouble.32 Be that as it may, numbers are a crucial part of 
communication about the many problems of modernity, and yet they 
were always controversial. It was about more than the many things 
that could go wrong on the long path from data collection to the stat-
isticians’ conclusions. It was about the language. And it was about the 
claims to authority that experts and governments attached to it.

Numbers were a tool of power, and authorities were keen to stress 
how statistics gave them superior knowledge. “All these remarks might 
seem like worn- out truisms,” Engel wrote in his article of 1857, but he 
argued that they were really much more: he called them “truths of 
mathematical validity” and “emanations of a natural law.”33 Numbers 
never spoke for themselves, and yet those who sought to boost their 
own standing were inclined to suggest otherwise. But even when num-
bers and correlations were correct, there was always room to discuss 
conclusions and whether they mattered. A century and a half after En-
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gel’s emphatic proclamation, the New Palgrave Dictionary of Economics 
noted somewhat laconically that Engel’s law was an “unsurprising par-
tial correlation with many alternative interpretations.”34

Statistics on incomes and prices were not the magic keys when it 
came to food choices, and the same held true for the other numbers 
that came into play in the food business. The calorie was an estab-
lished thermal unit in physics before it entered the popular vocabulary 
in Europe and North America as the quantitative description of the 
energy content of food in the late nineteenth century.35 The break-
through was World War I, when bureaucracies struggled to manage 
food supplies: Nick Cullather has argued that “military rather than hy-
gienic necessities made the calorie an international standard measure 
of food.”36 A range of vitamins and other micronutrients were identi-
fied over the course of the twentieth century, and the University of Ha-
waii conducted a pioneering investigation in 1927/ 1928 that identified 
cooked breadfruit as “a fair source of vitamins A and C and a good 
source of vitamin B.”37 Precise numbers accompanied the statement, 
though findings of this kind were usually a mere start for complex dis-
cussions over intended effects, side effects, and recommended con-
sumption.38 Yet nutrition in numbers survived countless contestations, 
and that allows us to learn from a can of Tropical Sun Jamaican Bread-
fruit in a British supermarket that its drained content has 60.84 grams 
of carbohydrates, 3.6 grams of protein, and 259.2 calories.39 But no 
numbers can give you certainty about whether you will like it or not.

Modern societies have statistics for everything from soil erosion 
(see chapter 13, Little Grand Canyon) to pollution mortality (see 
chapter 16, London Smog), but they do not settle questions about farm 
practices and matters of life and death. Food choices reflect prices and 
availability, cultures and fashions, childhood memories and the mo-
mentum of ingrained habits, and numbers are a rather crude way to 
capture this diversity.40 They can also reflect government policies, 
sometimes with unintended consequences. Few Japanese had con-
sumed whale meat (see chapter 9, Whaling) until the Japanese School 
Lunch Act of 1954 introduced “a policy of stable, daily, long- term use 
of large quantities of whale meat in all elementary and middle school 
lunches across Japan, in order to improve the nutrition of Japanese 
children.”41 A generation later, Japan was more committed to whaling 
than was any other nation on earth. Food consumption is not neces-
sarily a matter of individual choice, but food choices do always matter 
for social status, and students of social stratification know about the 
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significance of food ever since Pierre Bourdieu dissected France’s class 
society in his book Distinction. Bourdieu analyzed how food prefer-
ences and the bodies that they produced revealed people’s place in so-
ciety.42 And if you have never eaten breadfruit, that says something 
about you, too.

3. FEEDING MASSES

Caribbean eaters eventually changed their minds about the breadfruit. 
According to John H. Parry, it was “after Emancipation” that bread-
fruit “became an important source of food for communities of free 
peasants.”43 It is open to debate whether that was a statement about 
causes or chronologies, but breadfruit did find a place in diets and be-
yond. The fruit is rich in starch, dietary fiber, and a good source of 
iron, calcium, and potassium, the tree provides shade and firewood, 
and various parts have a range of uses in folk medicine.44 However, it 
also serves as a less than favorable metaphor for men in the French 
Caribbean, which points to an enduring image problem.45 Some 
ninety countries grow breadfruit today, but most of the trees are scat-
tered around backyards in the humid tropical lowlands of Oceania and 
the Caribbean.46 Few Europeans are familiar with breadfruit. Banks 
sent samples to Göttingen University, a French cultivator tried to nat-
uralize breadfruit in the Département Alpes- Maritimes, and Kew Gar-
dens recorded a first flowering of breadfruit in 1995, but import 
statistics reveal that the West has yet to develop a taste for the fruit.47 A 
dozen years ago, annual exports stood at around one hundred tons for 
both Samoa and Fiji and one thousand tons for the Caribbean.48

Food preferences can evolve in mysterious ways. Some 240 years 
after its arrival from Africa, the ackee is Jamaica’s national fruit and a 
cherished national symbol, quite an achievement for a fruit that is 
toxic when consumed unripe and caused a poisoning incident as re-
cently as 2011 that left 148 Jamaicans hospitalized and 23 dead.49 
Breadfruit has no risks of note beyond falling off a tree during picking, 
and yet it lacks popularity. A survey among farmers in Trinidad and 
Tobago recorded views “that breadfruit was ‘hog food’ or associated 
with poverty.”50 In the atoll countries of the South Pacific, breadfruit 
trees are frequent in private gardens but rare on markets and in shops, 
and the fruits are consumed only in case of need. Younger people seem 
to be particularly averse: “In Kiribati and Tuvalu, the younger genera-
tion prefers to eat rice instead of breadfruit.”51 When economic sanc-
tions were imposed on Haiti between 1991 and 1994, food choices 
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reflected the going hierarchies when consumers moved down from 
rice to plantains and on to breadfruit.52 We may never know whether 
the mutineers on the Bounty really cursed the breadfruit trees, as 
Charles Nordhoff and James Norman Hall suggested in their novel of 
1932, but it would not be surprising if voodoo- loving Haitians were in-
clined to think that he did.53

All this makes for a reality of breadfruit that is very different from 
the utopian dreams, both botanical and religious, that inspired 
eighteenth- century improvers. Observing the fruit during James 
Cook’s first voyage, Joseph Banks thought about Eden. “These happy 
people may almost be said to be exempt from the curse of our forefa-
thers,” Banks wrote in his journal.54 Compared with the toils of Euro-
pean agriculturalists, food production in the South Pacific looked 
amazingly simple: “If a man should in the course of his life time plant 
10 such trees, which if well done might take the labour of an hour or 
thereabouts, he would as compleatly fulfill his duty to his own as well 
as future generations.”55 But if Banks had taken a closer look, he might 
have discovered a more complicated reality. Breadfruits were tradition-
ally eaten along with bananas and taro, and it was a seasonal fruit.56

Bank’s shortsightedness probably mirrored more than the euphoria 

7.2  Breadfruit tree on a 1970s stamp from the Comores. Image, Shutterstock.
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of an Englishman in warm weather. It revealed one of the great mys-
teries of the botanical exchange (see chapter 27.2, Botanical Exchange): 
painstaking attention to plants went along with negligence regarding 
the social practices that surrounded them. The breadfruit affair was 
not the last time that crucial knowledge failed to make the passage 
along with the biological material. In spite of plenty of sugarcane 
plantations around the world, canegrowers in Australia were unsure 
about cultivation methods when they entered the sugar business in 
the 1860s.57 When Kew’s botanical network successfully transferred 
Amazon rubber seeds to Southeast Asia (see chapter 28.2, Legal Titles), 
it failed to include information on harvesting techniques, forcing the 
director of Singapore Botanic Gardens, Henry Nicholas Ridley, into 
lengthy experimentation to reinvent the wheel.58 Botanists were in-
clined to isolate plants from their human context, only to learn that 
biological reductionism caused problems and disappointments at the 
destination. In the case of the breadfruit, the result was a double error, 
as botanists were ignorant not only about food preparation but also 
about the nature of slavery. If the breadfruit transfer was ultimately 
“an attempt to displace a growing abolitionist revolution with a scien-
tific one derived from the new knowledges of tropical botany,” as Eliz-
abeth DeLoughrey has argued, the project fell short of its goal.59

Food systems are webs of commodities and cultures, and there is no 
way to exchange one item for another and expect that everything else 
will stay the same. Even handbooks, another favored classification 
system of modernity (see chapter 22.2, The Age of Handbooks), have 
struggled to create order. Gastronomic writing emerged as a distinct 
genre after the French Revolution, but it remains on shaky ground 
even after two centuries of literary development. Stephen Mennell has 
characterized gastronomic writing as “a brew of history, myth, and 
history serving as myth.”60 As it stands, the breadfruit brew is one of 
the more difficult ones to stomach.

Recent efforts seem to take the breadfruit as it is and promote the 
fruit on food security grounds. Researchers market it as “a key compo-
nent in traditional agroforestry- based cropping systems” and, perhaps 
with a nod to Banks, “a low- input crop . . . that produces food for many 
decades with relatively little maintenance, care, fertilization or pest 
control.”61 America’s National Tropical Botanical Garden established a 
Breadfruit Institute in Hawaii in 2003, and its work includes promo-
tion and distribution of trees as well as the study of more than 120 dis-
tinct cultivars, whose properties are still widely unexplored. One of 
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their rays of hope is “anecdotal evidence that breadfruit can help mit-
igate type II diabetes (see chapter 2.3, The Sweet Life).”62

The breadfruit seems stuck in its place at the bottom of the food 
hierarchy, which makes it an island of stability in the dynamism of 
modern foodways. Some foods advanced over time from luxuries to 
everyday treats such as sugar (see chapter 2, Sugar) and chicken (see 
chapter 36, Battery Chicken). Others fell out of favor, and some have 
experienced meteoric rises from below, and it remains anyone’s guess 
whether these careers were due to inherent properties or conspicuous 
consumption. Breadfruit made it on a list of “top 25 superfoods” from 
the Caribbean Food and Nutrition Institute in 1997, and it would not 
be the first exotic commodity to profit from a culinary status upgrade, 
windfall profits along the commodity chain included, but it is prob-
ably less than likely.63 Those who have consumed a can of Tropical Sun 
Jamaican Breadfruit know rather well that a breadfruit food fad has a 
long way to go.64



8

Guano

The Fertility Business

1.  FECES FOR SALE

In the 1850s, German agriculturalists became enchanted with the 
guano song. Written by Victor von Scheffel, otherwise known for 
hearty student drinking songs, and sung to the melody of Heinrich 
Heine’s “Die Loreley,” it tells the story of a lonesome island in the 
middle of the ocean where many thousands of birds live undisturbed 
by humans. “None of them fails to do its duty,” Scheffel reported, and 
that duty was to defecate. By virtue of amassing excrement, the birds 
are engaged in a collective effort at mountain building. In a moment 
of avian hyperbole, Scheffel has the birds fantasizing about “covering 
the entire ocean over the course of history.” But humans thwart the 
building project when they recognize that the mountains make for ex-
cellent fertilizer. They turn excrements into a commercial product, 
and the poem ends with a grateful Swabian peasant blessing the 
“splendid birds” for their “superb manure.”1

In the nineteenth century, exotic commodities thrived on a sense 
of mystery, and Scheffel did his best to provide the somewhat profane 
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process of guano production with an aura. He even managed to insert 
a whiff of intellectualism by taking a swipe at the German philosopher 
Georg Wilhelm Friedrich Hegel. According to Scheffel, the birds’ met-
abolic materialism raised doubts about Hegel’s case for the supremacy 
of the spirit.2 It would seem that familiarity with German idealist phi-
losophy was still a given among the fertilizer salesmen of the nine-
teenth century. For once, the educated and the economic bourgeoisie, 
so often at odds in German history, were chanting in sync, as Scheffel’s 
poem skillfully combined intellectual wit with economic sense. But 
like so many commercials of later years, it was just as remarkable for 
what it said as for what it left out.

Guano was not the first commercial fertilizer. A book- length “com-
prehensive overview” of 1800 listed forty- five different types of fertil-
izer and discussed their merits and pitfalls.3 In late Tokugawa Japan, 
where ecological constraints were particularly harsh, peasants even 
came to use fishmeal as fertilizer.4 Neither was this the first time that 
businessmen turned feces into a commercial product. Chinese cities 
had a flourishing trade in nightsoils— the Victorian euphemism for 
human excrement (see chapter 17, Water Closet)— since the late Ming 
dynasty, and city dwellers in Japan and India were equally familiar 
with the business. But these were local networks, and the supply was 
inevitably constrained by the number of human bowels.5 In contrast, 
guano was available in seemingly unlimited quantities, and it was 
about big money. Whereas the nightsoil trade mattered only for the 
cities and their hinterland, guano was a global commodity.

After the first guano shipments arrived in Europe in 1841, the guano 
business developed with the vigor of a gold rush, except that the gov-
ernment of Peru maintained a firm grip on exploitation. It national-
ized the rich deposits (see chapter 15, Saudi Arabia) on the Chincha 
Islands off the Peruvian coast, and the ensuing export boom single- 
handedly turned a nation in default into one of the continent’s most 
reputable debtors.6 Monopoly prices inspired a quest for alternative 
supplies. In 1853, the British Admiralty asked navy officers “to discover 
any unoccupied islands from whence guano may be freely obtained by 
British merchantmen.”7 Napoleon III gave similar orders as emperor of 
France, which led to the annexation of Clipperton Island, some eight 
hundred miles southwest of Acapulco. It was not the proudest mo-
ment of La Grande Nation. A rough sea prevented the captain from 
raising the flag in person, exploitation was delayed after samples indi-
cated bad quality, and when mining finally began decades later, France 
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stood on the sidelines, and the mining company acquired a conces-
sion from Mexico after Clipperton Island received a visit from a Mex-
ican gunboat.8 For all the interest that guano stimulated among the 
Great Powers, it also held a distinct ability to make them look foolish.

Guano even prompted the United States to embark on its first impe-
rial venture. The Guano Island Act of 1856 gave US citizens the right to 
take possession of unclaimed and unoccupied islands with guano de-
posits and put it at the discretion of the president to declare them ap-
pertaining to the United States. It was a distinctly American approach: 
it reflected the country’s overabundance of entrepreneurial energies, 
the lack of a powerful navy, and the innocence of a nation that was 
still new to the business of colonial acquisitions. The Guano Island Act 
inspired merchants to file claims by the dozen, and some seventy is-
lands made it onto the list of “appurtenances,” including some that 
did not actually exist.9 It also inspired a lot of head- scratching as to 
what “appertaining” actually meant. Even the US State Department, 
which produced a 969- page typescript on the legal status of guano is-
lands in the 1930s, was clueless as to the meaning of “appertaining”: it 
found that the word “lends itself readily to circumstances and the 
wishes of those using it.” Summarizing seventy- five years of policy, the 
diplomats declared that “the only conclusion which can fairly be 
drawn . . . is that no one knew what the Guano Act really did mean.”10

It would seem that when it came to guano, the legal challenges 
were bigger than the technological ones. Guano mining was a low- 
tech endeavor that required little more than picks, shovels, and brawn. 
The Chincha Islands did not even have a proper harbor. Digging fossil-
ized dung under a searing sun was an unforgiving job that fell mostly 
to Chinese coolies, which made Peruvian guano part of the ignomin-
ious nineteenth- century forced labor system that took hold after the 
British ban on the slave trade. Edward Melillo has argued that, with 
ammonia- laden air, strict production quotas, and nowhere to flee on 
the small islands, “guano excavation ranked among the world’s dead-
liest and least remunerative jobs.”11 Peruvian newspapers regularly fea-
tured notes about suicides of guano workers.

In short, Scheffel was probably well advised to keep silent about 
business practices in the guano trade and focus on the production of 
excrements and their philosophical implications. He was more accu-
rate when it came to the consumption side: farmers were truly grateful 
for guano. The United States imported 140,000 tons in 1855, and the 
most eager buyers were Southern plantation owners who saw the pro-
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ductivity of their fields declining due to monoculture.12 British farmers 
were equally enthusiastic, all the more so as the repeal of the Corn 
Laws in 1846 forced them to brush up their competitive edge. Even 
Scheffel’s Swabian peasant had probably heard of guano and bought 
some at great expense.13 Improving agriculture through better crop ro-
tations and more intensive land use was a transnational concern in 
Europe, and inputs such as guano helped make sure that the ground 
would tolerate the new methods. For those who read farming journals 
or went to agricultural assemblies in the mid- nineteenth century, 
guano was hard to escape.

But for all the enthusiasm, guano use remained the privilege of a 
minority, though one that grew in importance throughout the 
modern era. Even in Great Britain, the world’s leading importer, only 
one in four farmers used it between 1840 and 1879.14 The purchase re-
quired command over significant financial resources and an entrepre-
neurial attitude toward innovations and investments. Many farmers 
saw guano as a gamble, and if they bought it nonetheless, they waited 
nervously for harvest time to discover whether the outlay of capital 
had paid off. And then there were those who, for the time being, man-
aged soil fertility with other means. For example, Brazilian coffee 
farmers ignored the guano ships that traveled along the country’s 
shore and simply cleared forestland when soils showed signs of ex-
haustion.15

The Chincha Islands were tiny, the length of the largest one being 
less than a mile, but that has not kept historians from bestowing them 
with global significance. “Guano . . . thumped a shock wave through 
the ecology that unifies producers and consumers,” Steven Stoll de-
clared in his history of American soils in the nineteenth century. “The 
biological foundation of American society became a one- way transfer 
of material from some point of extraction or production to the farm 
where it went into the crops, and from there to consumers.”16 The 
one- way stream typically led from colonial and postcolonial countries 
to the West, and that has prompted scholars such as Gregory Cushman 
to speak of a form of imperialism.17 But guano was only one of the 
more conspicuous ways in which nutrients were now moving around 
the globe. Nutrients also traveled in the guise of sugar (see chapter 2, 
Sugar), cotton, and all the other commodities that the burgeoning 
trade networks of the nineteenth century shuffled around in ever- 
growing quantities. Guano was peculiar only because for the first time, 
nutrients went on their commercial journey in the form of feces.
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Guano opened the doors for commercial fertilizers, and a growing 
array of products competed for the farmers’ attention from the mid- 
nineteenth century onward. In retrospect, guano was the perfect com-
modity to inaugurate the business of fertility: it was familiar enough 
by virtue of its excremental provenance yet sufficiently exotic to gen-
erate confidence in other heretofore- unknown substances. When the 
nutritional value of guano began to decline, a German company began 
to treat it with sulfuric acid in order to improve solubility, thus blur-
ring the boundary between organic and chemical fertilizers in a 
helpful manner.18 Monopoly pricing may have helped, too: the eco-
nomic historian William Mathew has argued that the high price of 
guano allowed other products, most notably superphosphates, to gain 
market share in the 1850s.19 Western agriculturalists increasingly relied 
on a material supply network of growing size and complexity, and the 
practice usually spread quicker than awareness of the ensuing prob-
lems. And this was not the only network that fertilizers brought to the 
farm.

2. FARMERS’ LITTLE HELPERS

In the fall of 1845, the Liverpool- based Muspratt works launched a 
new brand of patent manures. It seemed like a good time to enter the 
fertilizer business. Guano had proven the merits of fertilizer invest-
ments in previous years, and harvests were bad in 1844 and 1845— the 
latter year now famous as the start of the potato famine (see chapter 
31, Holodomor). Most crucially, the product came with the authority 
of one of the eminent scientists of the day, Justus von Liebig, who had 
published the first two editions of his landmark book Agricultural 
Chemistry in 1840 and 1842. Liebig sent his faculty colleague and 
brother- in- law Friedrich Knapp to Liverpool and paid a personal visit 
to the Muspratt works in September 1845. With a hefty price of £10 per 
ton and a recommended dosage of one ton per acre, it was an expen-
sive product, but surely one that would pay. The producers were so 
confident about success that they dispensed with field trials before 
marketing.

Liebig’s patent manure became a disaster. Fused in a furnace 
to reduce solubility, the stuff “remained on the surface like a glass 
dressing.”20 Some farmers took on additional expense to plow the ma-
terial in, only to discover that it had no effect on growth. Muspratt 
quickly changed the manufacturing process, but the new product per-
formed no better: it lacked nitrogen, a nutrient that Liebig thought 
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plants could obtain from the atmosphere for free. It was a humbling 
experience for one of the founders of modern chemistry, and his  
biographer William Brock acidly declared that “agricultural science 
was a good deal more complicated than Liebig had initially thought.”21 
Liebig abandoned fertilizer issues for a while and eventually revised his 
stance on nitrogen in the seventh edition of Agricultural Chemistry, but 
the fiasco was about more than an ill- fated product. The episode sheds 
a revealing light on how agrochemistry was a curious blend of Promet-
hean might and persistent ignorance.

Liebig advocated a new understanding of soil fertility. Earlier gener-
ations had adhered to what Steven Stoll has called “dunghill doc-
trines”: a blend of experiences and intuition with a humus theory that 
ultimately went back to Aristotle.22 Farmers were familiar with a range 
of practices to maintain soil fertility, but they lacked a proper under-
standing of the nature of fertile soils until Liebig proposed his “law of 
the minimum.” In Liebig’s reading, plant growth hinged on a number 
of factors, including a range of chemical nutrients, with the scarcest 
resource limiting growth even if other resources were plentiful. In 
practical terms, Liebig called for the use of mineral fertilizer in order to 
make sure that the soil held all chemical nutrients in sufficient 
amounts.

According to Jacques Hadamard, it is the natural urge of historians 
of science “to prove that nobody ever discovered anything.”23 They 
had it rather easy with Liebig, as Carl Sprengel penned the theory be-
fore the publication of Agricultural Chemistry. The mineral theory of 
plant nutrition is best seen as the result of a cumulative process of in-
tellectual gestation in early nineteenth- century chemistry, and Liebig 
stood out mainly as its most visible proponent. He was a passionate 
preacher of the new gospel and acted as a kind of “chemical gate-
keeper”: his Agricultural Chemistry was a lucid summary of contempo-
rary wisdom about how chemical expertise could help farmers.24 It was 
a watershed moment in the history of modern agriculture. The fertile 
soil was now open to rational analysis, or so it seemed.25

In reality, soil fertility was about more than chemistry. It was about 
a complex interplay of physical, chemical, and biological processes, 
and geology, temperature, and rainfall were only some of the more im-
portant factors. Ecologists sometimes describe the soil as “the poor 
man’s tropical rainforest” since a single spoon of earth holds a biolog-
ical diversity on a par with Amazonia, and scientists still struggle to 
understand the full range of processes that create fertile soils.26 Given 
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this context, agrochemistry offered a starkly reductionist view. It 
treated the soil as if it was merely a temporary storage for nutrients on 
their way to the crop.

Furthermore, agrochemistry was much better at retrospective diag-
nosis than at prescriptions. Scientists could set up fertilizer demonstra-
tions on experimental plots and show that guano worked well because 
it was rich in nitrogen and phosphorus. However, farmers were more 
interested in what they should do for the next growing season, and 
they did not find the law of the minimum very helpful in the search 
for answers. How should they identify the minimum factor that con-
strained growth, and what were “sufficient amounts” of nutrients? An-
alytical methods did not allow for quantifying the concentration of 
critical nutrients in the soil until far into the twentieth century, and 
that left scientists somewhat clueless when it came to precise instruc-
tions. Max Gerlach, the founding director of Germany’s renowned 
Kaiser Wilhelm Institute for Agriculture, put it bluntly in an article of 
1926: “For once we need to be clear that we are unable at this point to 
tell the farmer, based on any available formula, how much fertilizer he 
should use on his field in the upcoming year.”27

It did not help that fertilizer research was about a lot of money.  
Liebig’s patent manure adventure in Liverpool illustrates the blurry 
borders between academic research and commercial interests, and the 
debacle did not make him more cautious: Liebig returned to fertilizer 
speculation in 1857, when he put money into a Bavarian superphos-
phate factory.28 The stakes increased with the growth of the fertilizer 
business, as big corporations invested generously in research insti-
tutes, academic journals, and close relations with university profes-
sors. The Limburgerhof agricultural research station, set up in 1913 
when the BASF chemical company started synthetic nitrogen produc-
tion on a commercial scale (see chapter 19, Synthetic Nitrogen), was 
just one of many well- funded initiatives under the auspices of in-
dustry.29 When it came to agrochemistry, it was hard to define where 
research ended and where salesmanship began— and fertilizer manu-
facturers had no interest in marking a clear boundary.

In short, agrochemistry called for self- confident, commercially 
savvy experts who could sell a gospel and the product to go with it. 
Didn’t Liebig’s blunder with patent manure show that you could get 
away with a mistake if you stood on the right side of progress? Was it 
really necessary to record all the ambiguities of fertilizer experiments? 
Wasn’t it in everybody’s interests to tweak things here and there so 
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that input- heavy agriculture could follow its predestined course? Sug-
gestions along those lines reached the ears of a recent graduate of Mu-
nich’s Technical University who got his first job at Stickstoff- Land 
GmbH, a fertilizer company in nearby Schleißheim, in 1922. He did 
not like what he heard, nor did he enjoy his meager salary and his sub-
ordinate position as Hilfssachbearbeiter, and there were more exciting 
things going on in contemporary Munich. He quit his job as an assis-
tant clerk and focused on his political career, where his craving for 
honesty and uprightness had more room to flourish. Fifteen years on, 
he was the head of Nazi Germany’s security apparatus. Another five 
years on, the Diplom- Landwirt, whose name was Heinrich Himmler, 
was the mastermind of the Holocaust.30

In any case, it was clear that farmers had good reasons to have a 
sense of caution when meeting fertilizer people. It was less clear what 
would follow from that sense of caution. Where would farmers turn 
for advice if they did not trust the promises of the friendly fertilizer 
people? Sometimes states reacted and set up research institutes and ex-
tension services, but it often proved that their independence was 
merely a matter of degrees. And even if a farmer had confidence in a 
certain fertilizer manufacturer, he could not be sure whether someone 
would dilute the product along the commodity chain and make a 
quick profit. It was usually a long way from the factory to the farm, 
and many people were under no illusion as to what reckless busi-
nessmen would do when nobody was watching.

Ironically, the latter worry paved the way for the institutionaliza-
tion of agrochemistry. Their analytical methods were not good enough 
for testing soils, but they were good enough to check the nutritional 
value of fertilizers and identify adulterated products, and that is what 
chemists did in growing numbers. For example, the Royal Agricultural 
Society of England hired its first chemist in 1849.31 Serial testing 
showed how the quality of Peruvian guano declined over the years, 
and that taught a lesson on the merits of chemical expertise in agricul-
ture.32 Fertilizer testing became a routine activity, the first chemical 
tests that agricultural research institutions conducted en masse, and 
they allowed chemists to secure a strong position in a nascent field of 
expertise: on the eve of World War I, chemists ran no fewer than fifty 
of Germany’s sixty- five agricultural experiment stations.33 It was a suc-
cess that differed markedly from Liebig’s chemical heroism. Agro-
chemistry flourished not because it could guide farmers with superior 
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authority but because it helped solve problems that people would not 
have had without mineral fertilizer.

Fertilizer tests were popular, and farmers grew more confident of 
mineral fertilizer as a result, but they also implied a significant shift of 
authority: testing was as much about chemistry as it was about power. 
For the first time, farmers gave command on a matter of farming into 
the hands of strangers. Henceforth fertilizer decisions relied on out-
side expertise, and farmers lacked means to check the lab results. It was 
an important step for people who took pride in being masters in their 
own house, and it was the first such step down a long flight. Farmers 
lost control over their seeds with new varieties such as hybrid corn (see 
chapter 28, Hybrid Corn), they worked with engineers and mechanics 
on tractors, milking machines, and other new technologies, and they 
surrendered authority over pest control when DDT (see chapter 38, 
DDT) and other chemicals promised a panacea straight from the fac-
tory. Innovations were gnawing away at the autonomy of the farmer, 
as a widening range of experts offered advice, services, and products.

It all came down to a new type of farming where everything hinged 
on cooperation with outsiders: the former masters of their own trade 
became team players. Cooperation usually went along with cozy rhet-
oric of companionship and shared identities, and yet it was an open 
question whether trust really came from deep convictions or from a 
lack of alternatives. That problem became particularly evident in the 
Global South after 1945 when the Green Revolution offered high- yield 
seeds that hinged on lavish doses of mineral fertilizer. “The Green Rev-
olution was essentially a seed- fertilizer package since the new seeds 
were bred to be high ‘consumers’ of fertilizers,” Vandana Shiva has 
noted.34 The package had its price, though, and many farmers faced a 
veritable leap of faith. They could jump on the bandwagon and con-
front new financial and institutional dependencies. Or they could 
stand aside and be on their own.35

Of course, the troubles of the Green Revolution were still beyond 
the horizon in the nineteenth century. A guano purchase was expen-
sive, and it required a degree of trust in salesmen and agrochemists, 
but it was a far cry from the fateful decisions that later generations 
would face. Just as with the global cycle of nutrients, farmers were 
sleepwalking into a new age of shared authority, where expertise was 
spread more evenly than the accompanying risks. A fertilizer salesman 
who overplayed his cards risked losing customers, and an overambi-
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tious scientist risked a dent in his reputation, as Liebig learned in the 
aftermath of the patent manure affair. A farmer who listened to the 
wrong experts risked going into debt for seeds, fertilizer, and other ne-
cessities of modern farming. If the gamble did not work out, farmers 
would lose their land, and perhaps more. Over the past twenty- five 
years, at least a quarter million Indian farmers have committed sui-
cide.36

3. RUNNING EMPTY

Nauru House is an impressive building. Located at 80 Collins Street in 
Melbourne, it has 52 floors that rise to a height of 190 meters, which 
made it the tallest building in town when it opened in 1977. It lost that 
distinction after a few years, but with its octagonal shape, Nauru House 
continues to stand out among the box- shaped buildings that domi-
nate the central business district. It even earned itself a nickname 
among the locals, though it wasn’t one that looked good in a mar-
keting brochure. Nauru built the skyscraper with revenues from its 
phosphate mines, and mindful of guano and its origins, Australians 
called Nauru House the “Birdshit Tower.” It was a bit of a misnomer, as 
Nauru’s phosphates were not of avian origin.37 Unfortunately, that was 
not the only problem about the building.

Phosphate mining on Nauru was part of the global scramble for 
mineral fertilizer reserves that engulfed islands around the world in 
the wake of the guano boom. Some places saw mining in a frenzy. The 
Ichaboe Island off the coast of today’s Namibia won a brief moment of 
transnational fame in the 1840s when British ships stripped it of guano 
within less than two years.38 Other places never saw a boom. The 
British Navy found the deposits on the Khuriya Muriya Islands off the 
coast of today’s Oman disappointing, but it annexed the islands 
anyway.39 Among the disperse assemblage of US guano islands, less 
than two dozen were actually mined.40 Some places experienced mul-
tiple bouts of extraction. In Australia’s Great Barrier Reef, phosphate 
mining followed on the heels of guano, and when fertilizer people 
could not find any more raw material on these islands, they focused on 
the islands themselves: in 1900 coral mining commenced on at least 
twelve areas of the Great Barrier Reef and continued for over four de-
cades. Sugarcane farmers in Queensland were wrestling with acidic 
soils, and a cheap supply of lime from nearby coral reefs was just what 
they needed.41 These were the same farmers who would introduce the 
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infamous cane toads (see chapter 14, Cane Toads) to Australia in the 
1930s.

Nauru had been a German colony since 1886, but during the first 
years of colonial rule, its main commercial asset was dried coconut 
meat. It took the Germans more than a dozen years to discover the 
phosphate deposit and a few more to negotiate a contract. The mining 
rights went to the London- based Pacific Phosphate Company, and ex-
traction began in 1906.42 It was just as destructive to the land as mining 
on other islands, but there was one important difference. The Chincha 
Islands did not have human residents, nor did the islands that the 
United States “appertained” through the Guano Islands Act of 1856. 
But colonial Nauru had a population of about 1,400 people spread over 
some twenty square kilometers.43 Even worse, the island comprised 
little else than phosphate holdings and a small coastal strip. Paul Ham-
bruch, who visited Nauru as part of a German South Sea Expedition in 
1910, found former mining areas “infertile” and “completely useless,” 
and while depletion was still “some 500 years” into the future, Ham-
bruch saw the day approaching when the indigenous population 
would be forced to abandon their native home.44 Nonetheless, mining 
continued for almost a century.

There was no concern about landscape restoration, and Nauru was 
perfectly typical in this respect: the same held true for Potosí (see 
chapter 1, Potosí), Appalachia, the Soviet Donbass, or England’s aptly 
named Black Country.45 Simply put, the state of the land after mining 
was not an issue: the Guano Island Act explicitly declared that the 
United States would not have any responsibility for the islands after 
plundering their assets.46 They were terrae nullius in the language of 
international law, and the future of “nobody’s land” was nobody’s 
business.

It was not that people of the nineteenth century were insensitive to 
global nutrient connections. A book of 1843 ventured that guano 
brought back nutrients that soil erosion and sewage had washed out 
into the ocean, mirroring an awareness that nothing could get lost on 
a finite planet.47 But people did not see that as much of a problem as 
long as the global flow of nutrients was still a trickle: arguments about 
ecological imperialism thrived better against the background of a 
world fertilizer demand in the range of two hundred million tons per 
year.48 In the nineteenth century, guano production was principally 
about money and power, with both circulating rapidly in the guano 
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years: Peru had fourteen changes in government from 1850 to 1875. 
The stability of guano’s commodity chain went along with political 
instability, and some scholars have argued that the rapid sequence of 
governments actually bolstered guano’s rule. With power relations in 
constant flux, decision makers lacked the political capital to tamper 
with the export regime.49

The boom years came to an end in the 1870s. The quality of guano 
was declining, and speculation ran rampant as to an impending ex-
haustion of deposits. Peru’s debt burden had increased rapidly during 
the guano years, and creditors were getting nervous. Peru defaulted on 
its foreign debt in 1875.50 From 1879 to 1883, Peru and Bolivia fought 
and lost the War of the Pacific against Chile. Scholars have offered dif-
ferent readings, with dependency theorists (see chapter 30.2, In Their 
Theories) blaming neocolonialism while others pay more attention to 
domestic politics, but they generally agree that Peru wasted its re-
source endowment with few lasting benefits.51 When Nauru began to 
acquire assets such as Melbourne’s Birdshit Tower after gaining inde-
pendence in 1968, it seemed to be on a better track.

Curiously enough, Peru performed better when it came to restoring 
the guano supply after the collapse of the export business. Starting in 
1909, the government set up a remarkably successful bird conservation 
program that focused on the species with the highest output of excre-
ments. It was not without environmental ambiguities. In order to 
boost guano production, marksmen targeted species like the Andean 
condor that preyed on guano birds and their nests. Several El Niño 
events reduced the bird population, but the conservation regime sur-
vived for half a century, reaching an all- time production record of 
332,223 tons of fresh guano in 1956. The lion’s share went into Peru’s 
domestic cotton and sugarcane production (see chapter 2, Sugar).52

The regime ran into trouble around 1960 when Peru embraced free- 
market economics and sought to boost exports.53 Thanks to the 
nutrient- rich Humboldt Current, the country’s terrestrial waters had 
abundant stocks of anchoveta, and Peru became the world’s largest 
fish- producing nation within two decades, with most of the catch 
going into fishmeal production. Unfortunately, the guano birds were 
feeding on the very same marine life, and unlike the domestic guano 
business, fishmeal brought export revenues. That tilted the scales, and 
the government suspended its guano bird conservation program in 
1966.54
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The boom of fishmeal exports was closely linked to the expansion 
of industrialized meat production in the United States (see chapter 18, 
Chicago’s Slaughterhouses). Farmers cherished it as a protein- rich an-
imal feed, and chicken farmers (see chapter 36, Battery Chicken) were 
the most enthusiastic buyers. That made for an interesting return to 
the global metabolism of the guano years. In the mid- nineteenth cen-
tury, the Humboldt Current fed the guano birds, whose excrements 
were mined, sold, and spread on fields across the West, and a good part 
of the harvest then went into meat production. The fishmeal industry 
cut out the birds and the fields and put marine resources directly into 
the animals’ trough. Mindful of the lessons from guano bird conserva-
tion, the government set up a scientific monitoring program, and 
Gregory Cushman has argued that “Peru’s anchoveta fishery was 
among the most carefully supervised and rigorously regulated the 
world had ever seen.”55 In the late 1960s, Peru’s fishing industry 
claimed one- fifth of worldwide commercial landings by tonnage.56 But 
the boom did not last. The anchoveta population collapsed in the El 
Niño of 1972 (see chapter 9, Whaling).57

At first glance, Nauru’s investments looked more farsighted by way 
of comparison. But as it turned out, financial assets were no less fragile 
than ecologies. When Nauru’s phosphate supplies neared exhaustion 
in the 1990s, a stunned island population discovered that their wealth 
was gone. Corrupt politicians, shoddy advisers, and dubious invest-
ments had claimed it all, with the relative share of the booty being just 
as unclear as the precise circumstances. Angered creditors seized Nauru 
House to cover their losses, an investment corporation bought it in 
2004, and Nauru is now widely seen as a tragic example of the “re-
source curse” (see chapter 15, Saudi Arabia).58 Moral verdicts are always 
cheap when it comes to resources, but it is crucial to recognize that the 
parties along the commodity chain— governments, mining compa-
nies, merchants, fertilizer salesmen, and farmers— were all acting in 
what they perceived as their own best interests. But maybe that makes 
the experience of collapse even harder to stomach.



9

Whaling

Resources at Sea

1.  HUNTING FOR PROFITS

Christian von Rother was a man of energy. Born into a peasant family 
in Silesia, he rose to prominence in the Prussian state administration 
after the country lost its war against Napoleon in 1806. He represented 
Prussia in the negotiations over France’s war reparations in 1815, be-
came a member of the Prussian State Council in 1817, and adminis-
tered the country’s debt for decades. He also became head of Prussia’s 
Seehandlung in 1820, a state- owned bank that Rother turned into a 
powerful development agency. The Seehandlung set up model compa-
nies, built a road network (see chapter 3, Canal du Midi), and main-
tained a merchant navy, all with the goal of boosting commerce and 
trade and catapulting Prussia into the age of industry.1 And so it fell to 
Rother to decide on an interesting business proposal in 1839: Should 
Prussia go into whaling?

By the nineteenth century, whaling had long since moved beyond 
the coastal hunts for sustenance that seaside communities had con-
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ducted for thousands of years. The Basques had pioneered pelagic 
whaling in the open sea when they extended their traditional hunting 
grounds in the Bay of Biscay northward around 1500.2 Early modern 
Europe could well use extra amounts of oil for illumination and lubri-
cation, and other seafaring nations entered the whaling business over 
the course of the following centuries. French, English, Dutch, and 
Danish ships were heading to the whale- rich waters along the fringe of 
the Arctic Sea ice in changing numbers, driven by a search for profits as 
well as national interests. British whaling flourished in the wake of an 
act of Parliament that created a forty- shilling bounty per ton in 1750, a 
subsidy that even Adam Smith could approve of.3 While Smith readily 
conceded in The Wealth of Nations that whaling did “not contribute to 
the opulence of the nation,” it did “contribute to its defence” in that it 
was a school for hardy sailors that might be of use in times of war.4

The United States was the global leader in the whaling business 
when Rother pondered his decision, and one of the reports at his dis-
posal came from Friedrich Ludwig von Rönne, Prussia’s ambassador in 
Washington. Rönne painted a glowing picture of a thriving industry. 
According to his account, whaling gave work to some ten thousand 
sailors while total investments ran to $12 million, and that was only 
the seafaring part: Rönne put the value of the entire whaling business 
at $70 million.5 Whale blubber required processing, and so did the ba-
leen from the mouths of whales, a filtering system of strong yet flexible 
rods that found a variety of applications from umbrellas to corsets.6 
Whalers also sought markets for other body parts at their disposal, and 
uses ranged from leather gloves to dog food.7 Processing technology, 
division of labor, heavy capital requirements, and a desire to turn left-
overs into profit— whaling was an organic industry akin to Chicago’s 
stockyards (see chapter 18, Chicago’s Slaughterhouses), and just like 
the meatpackers of the Midwest, whaling fed markets without natural 
limits. Unlike coastal whaling, the hunt in the open sea did not come 
to an end when the stomachs of Indigenous people were full.8

As befits a Prussian official, Rother took a diligent look at various 
aspects of the whaling business, but there was one issue that he did not 
worry about: access. The sea and its resources were open to anyone 
who could muster a ship, a crew, and the capital for a long journey. In 
fact, whaling played a major role in the making of the open seas. When 
English, Danish, and Dutch whaling interests clashed around Spits-
bergen in the early seventeenth century, the Dutch prevailed with the 
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doctrine of mare liberum commonly attributed to Hugo Grotius. Na-
tional sovereignty henceforth ended three nautical miles from the 
coastline, a distance that was meant to reflect the contemporary range 
of canons.9

A Prussian whaling expedition would not have infringed on the 
sovereignty of other nations, but Rother did worry about labor. Con-
temporary hunters sat in small rowing boats that crews moved into the 
immediate proximity of whales. The harpooner threw a razor- sharp 
spear with a line attached once the moment seemed right, and if it 
stuck, the wounded animal dragged the boat on a journey that could 
last hours. When the whale finally grew tired, it was killed by another 
stab that pierced its lungs. A lot of things could go wrong during the 
hunt: whaling crews fell into icy water, lost track of the mothership, or 
got hit by an animal many times their own size. It was a masculine job 
even by the generous standards of the naval world, and loss of life was 
simply part of business.10 Of 787 vessels in New Bedford’s whaling fleet, 
272 were lost at sea.11

All this made American whaling towns remarkably similar to 
mining boomtowns (see chapter 1.2, Boomtowns). Whaling was a 
business in which those who were lucky could make a fortune, and 
whaling towns attracted men who were adrift. Herman Melville’s fa-
ther went bankrupt and died when his son was twelve, and young 
Herman traveled to Liverpool and back on a merchant ship, made a 
trip to the frontier in Illinois, and then headed to New Bedford. He 
served on the whaling ship Acushnet for a year and a half, jumped ship 
in Polynesia— a regional tradition, as the breadfruit story showed (see 
chapter 7, Breadfruit)— and then went on to write Moby- Dick, the book 
that defined the collective imagination of whaling like no other.12 New 
Bedford was also a favored destination for fugitive slaves who found 
work on whaling boats and onshore, no questions asked. In fact, New 
Bedford was probably “the best city in [antebellum] America for an 
ambitious young black man.” Residents included Frederick Douglass, 
America’s most important Black intellectual in the nineteenth cen-
tury.13 Writing skills were not an obstacle in whaling, but physical 
strength, skills, and perseverance were a must, and Rother found that a 
Prussian whaling expedition would be hopeless without expertise 
from abroad. Hiring foreign hands was a time- honored tradition in the 
whaling business, and in Rother’s opinion, foreigners would need to 
fill most of the jobs.14
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It was a bit too much even for the energetic Rother, who ultimately 
decided against the proposal “for now.” He conceded that he was 
charmed by the prospect of profits, but the many difficulties, the long 
journey, and the uncertainty of success made this, in Rother’s words, 
“a very daring speculation.”15 However, Prussia discovered another 
asset in the course of its investigation, and that was the author of the 
proposal. Louis Bahre was a man of the world, nineteenth- century 
style: he had traveled all over Mexico, a larger country in 1839 than it 
is now, he had plenty of contacts in Latin America and a deep knowl-
edge of geographic and nautical matters, but after returning to his na-
tive Hamburg, Bahre had found himself confined to an office desk 
under the tutelage of his father. It is not clear whether Bahre sought a 
good investment or an adventure when he penned his proposal, but 
Prussia’s representative in Hamburg felt that this might be a man 
worth remembering. Specifically, he recommended Bahre “for some 
kind of mission in overseas countries on scientific or mercantile mat-
ters,” an odd combination from a twenty- first- century perspective, but 
it made perfect sense in the world of whaling.16 As the bodies of ceta-
ceans were piling up along the ships and shores of the modern world, 
so did the body of cetacean knowledge.

9.1  Whaling as depicted in the 1861 book The Arctic Whaleman by Lewis 

Holmes. Image, Library of Congress.
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2. MAMMALS INTO MARGARINE

The whaling business changed in the decades after Rother’s decision. 
Ships grew bigger, and they ran on steam instead of sail. They also fea-
tured the grenade harpoon gun that Norwegian Svend Foyn intro-
duced to whaling in the 1860s.17 Hunters could now target whales from 
the relative safety of a ship’s bow, and they could target larger and 
faster species. The use of whale products changed just as dramatically. 
Whale oil lost its hold on the illumination market to petroleum, but 
hydrogenation— a chemical technology whose high- pressure catalytic 
version created synthetic nitrogen (see chapter 19, Synthetic 
Nitrogen)— gave whale oil a new commodity life. Hydrogenation 
turned liquid oil into hardened fat, which made it a priced raw mate-
rial for the burgeoning food and soap industry. As Gordon Jackson 
wrote, “Whaling became, in effect, an adjunct of the margarine and 
soap industries by 1914.”18

Change did not come without its share of discontents. In Norway, 
the global leader in the late nineteenth- century transformation of 
whaling technology, fishermen in the country’s north attacked 
whaling as the embodiment of capitalist arrogance toward the fishing 
proletariat, and tensions escalated to the point where a horde of fish-
ermen destroyed a whaling station in 1903. Socialist agitators helped 
to whip the fishermen into revolt, but they were less than helpful in 
stemming the tide of technological change.19 The food and soap in-
dustry was increasingly in the grasp of large multinational corpora-
tions (see chapter 10, United Fruit), with corporate consolidation 
culminating in an Anglo- Dutch merger that created Unilever, and 
multinationals knew all sorts of ways to deal with protest on the 
ground.20 In fact, fishermen faced competition from the business 
model of whaling in their own trade after World War II when factory- 
freezer trawlers revolutionized ocean fishing.21

Technology was changing, and so was the geography of the whaling 
business. An increasing number of ships moved into the waters around 
Antarctica since 1900, a particularly inhospitable part of the oceanic 
world and the last region that had heretofore escaped the hunters’ at-
tention. The first year that whaling catches in the Southern Hemi-
sphere exceeded those in the north was 1909, and so it remained for 
the following decades: of the 2.9 million whales that humans killed for 
commercial purposes in the twentieth century, more than 70 percent 
were caught south of the equator.22 Antarctic whaling relied on local 
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whaling stations initially, but advancing technology such as the stern 
slipway, which allowed crews to pull dead whales on board for disman-
tling, liberated whaling from a regional support network. The new 
ships shaped the collective imagination of whaling, not least since the 
cool technological efficiency of processing (see chapter 18, Chicago’s 
Slaughterhouses) made for a startling contrast to the blood that was 
spilled, and they opened the business for anyone with enough money 
for a floating factory. Antarctic whaling turned into a free- for- all.23

Norway and Great Britain were the leading whaling nations of the 
interwar years, but they faced growing competition from two new-
comers. Japan entered pelagic whaling in the 1930s, which was a 
double source of irritation. It was part of the country’s pelagic imperi-
alism, and the stalwarts of whaling in the West were stunned that 
Japan was more interested in whale meat than in blubber.24 While 
Japan had a long tradition of coastal whaling, Nazi Germany was a 
complete newcomer when it decided to go into whaling in 1935. Ger-
many was wrestling with a “fat gap” and relied heavily on imports, 
which was a major drain on the country’s currency reserves. Antarctic 
whales were supposed to come to the rescue, and the Nazis hired Nor-
wegian crews in order to get started.25 It was the maritime part of the 
Fascist quest for autarky, which had previously inspired the “battle for 
grain” and land reclamation in the Pontine Marshes in Italy (see 
chapter 32, Pontine Marshes), but the capitalist producers in Norway 
and Great Britain were not interested in moderation either. The result 
was a dramatic increase in catches. Numbers for the Southern Hemi-
sphere rose from 11,127 whales in 1923 to 34,648 in 1929 and 57,777 in 
1937.26

But did the oceans really hold enough whales to sustain the boom? 
The shift to Antarctic waters suggests that whaling exceeded environ-
mental limits elsewhere, and the enormous growth of catches in the 
twentieth century was certainly alarming. However, the historical lit-
erature readily identified precarious scarcities long before whales 
emerged as an environmental icon, and the rationale often appears 
dramaturgic rather than scientific.27 As organic production goes, 
whaling was a rather volatile industry, a remarkable fact in light of the 
enormous investments in capital and expertise that it required, and a 
decline of business can have many causes. For example, strong evi-
dence suggests that “the decline of American whaling [after the Civil 
War] antedated serious problems of whale numbers.”28

The reality was that nobody really knew. Whales were slow- 
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breeding creatures, but the oceans of the world were vast and full of 
unknowns, and one of the prized tools of modern science, the experi-
ment, was obviously useless in the quest for answers. Even the shift to 
the Southern Hemisphere is ambiguous, for whaling continued in 
northern latitudes and did not reach its peak until 1966, six years after 
catches peaked in the south.29 The global stock of the different vari-
eties of whales was anyone’s guess, and nobody had a good model for 
commercial or physical extinction in the interwar years. Extrapolating 
from other maritime resources was not an option either. As Carmel 
Finley has shown, the concept of maximum sustainable yield for fish-
eries was politically and economically constructed in the postwar 
years before it became scientific orthodoxy.30

While experts and diplomats were negotiating about the future of 
the global commons, the consuming masses had different problems. 
An extra dose of fat was an attractive offer in the face of fragile world 
markets and the experienced reality of famine (see chapter 31, Ho-
lodomor). Any remaining concerns met with the creative and manip-
ulative powers of government, science, and the food industry. When 
Germans were reluctant to eat growing amounts of fish in the 1930s, 
researchers came up with a fish sausage that the Ministry of the Inte-
rior labeled, with an earnestness that only German officials can 
muster, the “Neptun- Fisch- Bratwurst.”31 It is a matter of perspective, 
like so many things in this book, whether that was the creativity of the 
food industry at work or an underreported Nazi crime.

In light of the Neptun- Bratwurst, marketing whale products was a 
rather easy job. Margarine and soap did not reveal the maritime origin 
of the raw material, and producers had no incentive to create transpar-
ency. The modern food system has a remarkable ability to obscure ori-
gins and procedures and get away with it, as sugar (see chapter 2, Sugar) 
and Chicago’s stockyards (see chapter 18, Chicago’s Slaughterhouses) 
serve to attest, and mammals- turned- margarine were just one more 
step in the industrial creation of invisibility. US manufacturers in-
vented the fish stick in the 1950s when the new factory- freezer trawlers 
left them with more frozen fillets than consumers were willing to eat.32 
In the twenty- first century, factory- made tomato purée, produced in 
Italy from Chinese tomatoes, floods street markets in Ghana.33

Among the many challenges of the whaling business, ethical 
qualms were minor into the postwar years. Even former whaling na-
tions did not show signs of remorse. The United States sent its last 
whaling vessel to sea in 1924, but it had no problem allowing Japanese 
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whaling in the 1946–1947 season “as a solution to the country’s food 
shortages.”34 World War II had provided the whales of the world with 
a few calm years, but the hunt resumed with vigor in the postwar years, 
and 1964 became the record year with a global catch of 82,194 whales.35 
Cetaceans were still, in the words of Eric Jay Dolin, “swimming profit 
centers to be taken advantage of.”36 It probably helped that com-
modity chains seem to defy the collective imagination in mysterious 
ways. It was arguably a moral disgrace to turn majestic animals into 
faceless commodities, but only if one thought in interconnections, 
and it appears that human memory is more comfortable with pictures 
and events. In fact, people were struggling to think in terms of systems 
even when the tide turned against whaling.

3. HUNTERS’ REMORSE

According to the King James Bible, “God created great whales.”37 As 
the largest mammals in the world, playful at sea yet helpless ashore, 
they touched a nerve among sentimental souls long before the age of 
ecology. In his 1861 book La Mer, the French historian Jules Michelet 
rhapsodized about “the whale, the grandest animal, the richest life in 
all creation” that “man madly pursues.”38 Carl Schmitt was in a similar 
mood when he called the whale “the most humane of all creatures, 
more humane than man who exterminates it with savage cruelty.”39 
Better known as the crown jurist of the Third Reich who infamously 
defended Hitler during the first years of Nazi rule, Schmitt wrote about 
“the poor leviathan” who “has almost disappeared from our planet” in 
a long essay, Land and Sea. The booklet was published in 1942, when 
the Nazis were no longer keen on juridical flank protection, and 
Schmitt probably failed to realize that at the time of writing, there was 
a gap between his cetacean sentimentalism and the transcontinental 
killing spree of his political bedfellows.40 In any case, Schmitt did not 
spell out a conservation philosophy and left it at a lament about how 
“the cannon . . . had turned the poor whale into an easy target.”41 Mi-
chelet, writing when harpoons were still thrown by hand, was more 
outspoken. He blamed whalers for seeking “the enjoyment which exe-
cutioners and tyrants feel” and argued for “half a century of absolute 
peace.”42

It is a romantic idea that these sentiments pushed conservation di-
plomacy into action, and environmental historians have sometimes 
nourished this fantasy.43 The reality was different: “Early efforts to reg-
ulate whaling were not aimed at the protection of whales but, rather, 
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at securing a high price for whale oil,” Maglosia Fitzmaurice wrote in 
Whaling and International Law.44 Whaling was first and foremost about 
commercial and nautical interests, and with huge capital investments 
and the vagaries of world trade during the interwar years, the overar-
ching goal of international whaling regulation was to gain some sta-
bility in a notoriously volatile business. Whaling was not controversial 
on principle, and did not become so for decades. When the US House 
Subcommittee on Fisheries and Wildlife Conservation held hearings 
on marine mammal protection in the early 1970s, speakers from the 
Sierra Club, the Audubon Society, and the National Wildlife Federa-
tion talked about professional management of a renewable resource. 
The idea of a comprehensive ban for perpetuity was still beyond the 
horizon.45

The international regulation of whaling (see chapter 24.3, Getting 
Serious) began with a 1931 Geneva Convention and a 1937 London 
Agreement, and like so much of 1930s diplomacy, they were essen-
tially about good intentions that failed to make a difference.46 The 
United States took over after World War II and shepherded the creation 
of the International Whaling Commission (IWC) in 1946, but even 
leadership from the Western superpower did not forestall extensive 
jockeying among the vested interests.47 Some defied the IWC openly. 
Aristotle Onassis, a naturalized Argentinian citizen with Greek roots in 
Anatolia, sent the aptly named Olympic Challenger on whaling mis-
sions in the 1950s; the ship was owned by a company in Uruguay that 
flew the flag of Panama and thus escaped IWC regulations in spite of a 
board of directors full of US citizens located in New York.48 Others de-
fied the system in clandestine ways. Soviet trawlers conducted illicit 
whaling between 1948 and 1972, and while other IWC members har-
bored “strong suspicions,” they “chose never to tackle this issue 
head- on.”49

However, while whaling increased to its postwar peak, the eco-
nomic rationale looked increasingly dubious. Thanks to hybrid seeds 
(see chapter 28, Hybrid Corn) and other improvements, agricultural 
production grew dramatically, which made the exigencies of the au-
tarky years a fading memory. Baleen lost many of its applications in 
the wake of the boom of plastics (see chapter 40, Plastic Bags). Other 
uses of whale products remained in place, and yet whaling increas-
ingly looked like a solution in search of a problem. After the mid- 
1960s, it was previous investments in equipment, careers, and national 
prestige that kept whaling going, or rather limping along, for business 
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was clearly on a downward slope. “Into the middle of the 1970s, the 
central question about whaling was how much to restrict catching to 
ensure more catching in the future,” Kurkpatrick Dorsey has noted.50 
When Greenpeace sent its first ship on an anti- whaling mission in 
1975, global whaling catches had decreased 57 percent from their peak 
eleven years earlier.51

For many generations, whaling had profited from a heroic aura. 
Hunting had a long and noble pedigree in Western culture, and the 
epic struggle between the biggest and the smartest animals on planet 
earth was the type of drama that discouraged critical questions on the 
legitimacy of the endeavor. And then there was always Moby- Dick, 
whose cultural legacy ranges from Hollywood films to a global coffee 
chain. If Starbucks were to be named today, the marketing department 
would probably veto a novel character that, as chief mate on the Pe-
quod, was complicit in the killing of whales.

However, the whales of the environmentalists were different. To 
start with, they were all one: environmentalists were reluctant to dis-
tinguish between varieties, though threat levels varied dramatically 
between, say, blue whales and minke whales.52 The environmentalists’ 
whales were also intelligent and had a sense of community, and they 
were singing songs that are among “the sounds of earth” on the golden 
records that the Voyager 1 and 2 spacecrafts have carried outside the 
solar system.53 Greenpeace activists felt so confident about the intelli-
gence of whales that crew members tried to communicate by playing 
musical instruments in zodiacs on the first anti- whaling voyage.54 
Counterculture myths were not to everyone’s taste, but iconic pictures 
of mammoth whales (see chapter 39.1, The World Was Watching) had 
wide appeal, and whaling became a defining issue of Western environ-
mentalism. Color pictures helped. Gray whales in the gray sea would 
have made less- than- perfect Kodak moments in the age of black- and- 
white photography.

Environmental campaigning reached a milestone when the Inter-
national Whaling Commission imposed a zero- catch limit for all com-
mercial whaling in 1982.55 Hunting continued on a much- reduced 
scale, and IWC meetings continue to see their share of diplomatic hag-
gling, but the real threats to whales have recently been of a different 
nature: noise, marine debris from discarded plastic (see chapter 40, 
Plastic Bags), and accidental catches in fishing nets. Pollutants accu-
mulate in whales, which pass them on in measurable quantities to the 
few people who still consume their meat: the traditional Greenland 



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 152 

diet, where hunting falls under an exemption for Indigenous whaling, 
exposes natives to dangerous levels of cadmium, mercury, and PCBs 
(see chapter 38.3, Banner Slogans) from the consumption of Arctic 
predator animals.56 However, whaling remained in the public spot-
light, and not just because of continued activism from Greenpeace and 
Sea Shepherd, its militant offspring. The documentary film The Cove, 
which covers dolphin hunting in Japan, won an Academy Award in 
2010. When the team from The Cove conducted a covert operation and 
found whale meat in a top- end sushi restaurant in Santa Monica a few 
days later, the story became front- page news in the New York Times.57

The Cove shows a bloodbath, but tuna fishing, for one, is pretty 
bloody, too. The blood is perfectly visible in Salvador Dalí’s iconic 
painting of 1967, Tuna Fishing, and when Michelet called for a “uni-
versal code, applicable to every sea” in 1861, he talked about whales 
and fish alike.58 Nonetheless, whaling and fishing hold different places 
in the moral universe of Western environmentalism. It is certainly not 
due to the absence of problems: it is likely that overfishing was a bigger 
ecological problem historically than excessive whaling.59 And while 
the regulation of whaling continues to hinge on negotiations among 
diplomats, nongovernmental organizations, and vested interests, 
much of the world’s fishing is under the control of national govern-
ments, which sought to push their spheres of sovereignty farther out 
into the sea in the postwar years. The traditional three- mile limit 
seemed archaic when nations recognized that any country could seize 
the rich maritime resources at their doorstep with the right tech-
nology.

Fishing played a major role in the expansion of territorial claims. 
Mexico established a two- hundred- mile zone in 1945, followed by Ar-
gentina in 1946 and Chile and Peru in 1947. However, enforcement 
was delayed for a generation when the United States, citing the con-
cept of maximum sustainable yield, pushed aggressively for open 
seas.60 Subsequent conflicts were about more than dubious scientific 
concepts and international conventions. Shots were fired when two 
NATO members, Iceland and Great Britain, fought the so- called cod 
wars from 1958 to 1976. It ended with a humiliating defeat for the erst-
while naval superpower. Iceland successfully enforced a two- hundred- 
mile zone, which became the agreed global standard with the 1982 UN 
Convention on the Law of the Sea (see chapter 24.3, Getting Serious).61

But claiming national sovereignty and sustainable fisheries man-
agement were two very different challenges, and the latter had its 
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share of spectacular blunders. The cod stocks off the coast of New-
foundland and Labrador were a resource under scientific management 
from the Canadian Department of Fisheries and Oceans, and yet they 
collapsed in spectacular fashion.62 The outcome for other stakeholders 
was no more impressive. Somali fishermen turned to piracy when state 
authority collapsed and illicit fishing and dumping of hazardous waste 
in coastal waters (see chapter 5, Shipbreaking in Chittagong) depleted 
Somalia’s fishing grounds.63 It would not have happened without the 
collapse of the Somali state, but other African governments do not 
protect domestic fishing either. Many states have signed treaties with 
the European Union, which offers handsome payments to African 
rulers in return for access to domestic waters.64

The risks of fishing for the marine environment are legion, but the 
commercial risks are a different matter. While Christian von Rother 
shied away from whaling because it looked just too speculative, today’s 
trawlers rely on generous payments from the governments of industri-
alized countries. Figures vary depending on what qualifies as a subsidy, 
but one estimate from the UN Food and Agriculture Organization has 
put the annual amount at $50 billion, and unlike the eighteenth- 
century subsidies that Adam Smith was willing to defend, there are no 
military spin- off benefits.65 Just as with agricultural subsidies (see 
chapter 2.2, Power Games), government payments stand as an entitle-
ment rather than a lever for environmental policy, and fishing quotas 
exceed sustainability standards more often than not. When it comes 
to managing the resources of the sea, the ban on whaling was probably 
the easy part.
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United Fruit

The Great Corporate Banana

1.  VERTICAL INTEGRATION

There are many ways into the plantation business. Minor Keith came 
to it by building a railroad. Costa Rica’s coffee elite sought a transport 
link from the country’s Central Valley to Puerto Limón on the Carib-
bean coast, and Keith landed the job by mediation of his uncle, the US 
railroad tycoon Henry Meiggs, at the age of twenty- three. Starting in 
1871, it was a daunting project, plagued by shaky finances, forbidding 
terrain, and a murderous climate that killed thousands of workers. By 
1883, the Costa Rican government had become so desperate about 
completing the project that it offered Minor Keith direct control over 
the railroad’s operation. It also gave him a ninety- nine- year lease for 
800,000 acres of land adjacent to the railroad, some 6 percent of the 
country’s territory. Eager to recruit and retain labor and to find cargo 
for his line, Keith encouraged his workers to plant bananas on his 
newly acquired holdings. By the early 1890s, his Tropical Trading and 
Transport Company was sending a million stems of bananas per year 
through Puerto Limón to consumers in the United States.1
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A growing number of Americans were developing a taste for ba-
nanas (see chapter 7, Breadfruit) at that time. During the 1876 Centen-
nial Exposition in Philadelphia, visitors could buy bananas wrapped 
in shiny tinfoil for ten cents apiece. Ships took them on board as extra 
cargo in the Caribbean and tried to make it to a US port before the 
priced commodity turned into brown mush. Bananas were a perish-
able fruit, and that provided the export business with an air of specu-
lation. More than a hundred companies entered the banana trade in 
the last three decades of the nineteenth century, but only twenty- two 
were still in the business by 1899. However, business structures took a 
more permanent shape that year when Minor Keith merged his hold-
ings with the Boston Fruit Company to form a new corporate player: 
the United Fruit Company.2

The assets of both companies complemented each other nicely. 
Keith had sold his bananas via New Orleans while Boston Fruit served 
consumers in the Northeast. Keith’s bananas grew in Latin America 
whereas Boston Fruit focused on Caribbean islands. Keith owned a 
railroad while Boston Fruit had grown out of a steamship company. 
And both had learned about the inherent risks of the banana business: 
events such as hurricanes (see chapter 25, 1976 Tangshan Earthquake) 
made it advisable to spread production over the region. The new com-
pany controlled the entire commodity chain from the plantation to 
retailers in American cities, a crucial advantage for a perishable good, 
and losses declined with the spread of refrigeration technology (see 
chapter 20, Air- Conditioning). The new company was bound to 
emerge as the new behemoth in the banana trade, all the more so since 
United Fruit pursued an aggressive expansion policy and purchased 
other companies. A few disgruntled dealers formed a loose association 
called “The Anti- Trust Company.”3

The association mirrored more than the traders’ declining fortunes. 
United Fruit was not the only large corporation that people were 
grumbling about in late nineteenth- century America. It was an era 
that came to be known as the Gilded Age, a time when people experi-
enced rapid industrial growth and technological advances but realized 
that the fruits of progress were distributed in highly uneven fashion. 
Large companies grew out of nowhere into hegemonic positions. The 
Standard Oil Company monopolized the petroleum business, Thomas 
Edison and George Westinghouse built corporate empires in the elec-
tric industry, an oligopoly controlled Chicago’s stockyards (see chapter 
18, Chicago’s Slaughterhouses), and in 1901, a merger created United 
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States Steel, the world’s largest steel producer and the first company 
with a capitalization of more than $1 billion. It was an age of crony 
capitalism, with endemic corruption and violent labor struggles. In 
short, it was an age just as Adam Smith had envisioned it, more pre-
cisely the Adam Smith that usually gets short shrift in business school 
curriculums. As Smith so aptly noted in The Wealth of Nations, “People 
of the same trade seldom meet together, even for merriment and diver-
sion, but the conversation ends in a conspiracy against the publick, or 
in some contrivance to raise prices.”4

The country had little historical experience with large corpora-
tions. The Hudson Bay Company had operated to its north and the 
Dutch West Indies Company to its south, but the United States had 
traditionally been a nation of small businessmen. As late as 1840, most 
companies were limited in capital and technological means, they had 
few if any employees, and they focused on one specific task. The new 
corporations were huge in every respect, and they combined different 
operations under the same roof. United Fruit ran plantations, rail-
roads, a shipping line, and distribution to retailers, and the company 
would add further branches with growth. Salaried managers were run-
ning operations as the owner- operators of yore were fading into the 
background. Large corporations were fond of innovation, but the se-
cret of their success was coordination between the different parts: by 
controlling all steps along the commodity chain from the plantation 
to US markets, United Fruit could speed up operations so that bananas 
would no longer rot on the dock. Where dealers had previously wasted 
time by haggling over prices or waiting for ships to arrive, managerial 
cooperation made sure that all parts of the company were operating in 
sync.

With that, the members of the Anti- Trust Company had good rea-
sons to be concerned. The formation of United Fruit indicated the end 
of their business model: there was little room for local banana dealers 
in a world of large corporations that ran like giant clockworks. When it 
came to bananas and many other resources, the winning formula was 
vertical integration: combining production, transportation, and trade 
under one roof allowed for economies of scale, scope, and speed that 
smaller businesses could not realize.5 United Fruit would change its 
business model several times and delegate some tasks to externals 
when it seemed opportune, but it never forsook the combined benefits 
of size, vertical integration, and operation by salaried managers. The 
large integrated company was the future of business for bananas and 



 157 

U N I T E D   F R U I T

many other products, and it has defined the face of global capitalism 
ever since. The business historian Alfred Chandler summarized it as 
follows: “Rarely in the history of the world has an institution grown to 
be so important and so pervasive in so short a period of time.”6

Big business drew criticism from the start. In the United States, two 
large political movements of the late nineteenth century, the Populists 
and the Progressives, pledged to challenge the rules for large corpora-
tions.7 Under pressure from antitrust proceedings, United Fruit di-
vested some of its holding, but it remained the dominant player in the 
banana business. It claimed half the US market between 1910 and 1951, 
with no competitor claiming more than a 20 percent market share 
until the 1950s.8 It also controlled markets abroad after buying Elders 
and Fyffes, a company that brought bananas from Jamaica and West 
Africa to Britain.9 But all this ultimately hinged on the stunning ability 
of large managerial companies to deliver cheap goods en masse. 
Within a generation, the banana advanced from a world’s fair curi-
osity to a staple in the working- class diet.10 The craving for bananas 
varied over time, but it never disappeared: consumers enjoyed bananas 
in milkshakes, in their cereals, or simply as a snack. They were cheap, 
delicious, and approved by food authorities, and for most buyers, that 
was all they wanted to know. Bananas became a showcase for con-
sumer amnesia. However, things looked a bit different at the other end 
of the commodity chain.

2. TROUBLE IN THE LAND

United Fruit entered a region that was notorious for political insta-
bility. Most of Latin America had shrugged off colonial rule in the 
early nineteenth century, but the long wars of independence left a 
gaping power vacuum. Weak infrastructures made national integra-
tion difficult, many borders were contested, and a multitude of stake-
holders became entangled in perennial rivalries. Sudden changes of 
government were the rule rather than the exception: the average term 
of a Mexican president was eight months between 1833 and 1855.11 
Even family ties did not assure the grip on power, as Costa Rica’s presi-
dent learned in 1859 when he was deposed and replaced by his brother- 
in- law. He went into exile in El Salvador, returned with an invasion 
force a year later, and ended up in front of a firing squad.12 But for all 
the hustle and bustle, the socioeconomic underpinnings of political 
power did not change all that much over time. In Costa Rica, a coffee 
elite ruled without interruption from 1870 to 1948.13 There were a few 
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political assets that had enduring value throughout the region: land-
ownership (see chapter 6, Land Title), military power, and a light skin 
color.

In a way, United Fruit fitted squarely into this panorama. It owned 
large swaths of land, its shareholders were white, and it had the 
backing of the region’s hegemonic military power. However, an am-
phibious landing of US Marines was merely the most spectacular tool 
that United Fruit had at its disposal. The key to United Fruit’s power 
was that it was everywhere: the company ran railroads and harbors, 
controlled the telegraph lines, set up schools and housing, and ran its 
own stores. It even had political representatives that negotiated with 
governments as if United Fruit were a sovereign power. “The banana 
empire is . . . the expansion of an economic unit to such size and power 
that in itself it assumes many of the prerogatives and functions usually 
assumed by political states,” Charles David Kepner and Jay Henry 
Soothill wrote in a landmark study in 1935.14 Seen from the ground, 
United Fruit was a corporate giant whose tentacles spread into all parts 
of society, and that is how it came to be known: el pulpo— the octopus.15

In light of its omnipresence, it is not surprising that United Fruit 
entered the literary imagination of Latin America. It figured promi-
nently in the works of Miguel Ángel Asturias and Gabriel García 
Márquez, both recipients of the Nobel Prize in Literature. Pablo Neruda 
even wrote a poem titled “The United Fruit Co.” that began with how 
God parceled the earth upon creation to Coca- Cola, Anaconda, Ford 
Motors, and other US corporations.16 Passions also ruled in nonfiction 
literature, which for a long time featured, as one scholar put it in 1993, 
a mixture of “company- supported apologias, journalistic critiques, 
and politically inspired attacks by Caribbean nationalists.”17 For 
scholars in the dependency theory tradition (see chapter 30.2, In Their 
Theories), United Fruit looked like a textbook case for manufactured 
underdevelopment at the hand of a multinational corporation.18 Even 
scholarly compendiums make no bones of their stance when they dis-
cuss the company’s role. The Palgrave Dictionary of Transnational His-
tory of 2009 notes, “United Fruit symbolized the worst aspects of 
multinational corporate behaviour, a source of the exploitation and 
poverty common to people who lived in the ‘banana republics.’”19

Nobody liked United Fruit, and at times it looked as if United Fruit 
did not even like itself. “I feel guilty about some of the things we did,” 
Sam Zemurray declared after stepping down after a life in the banana 



 159 

U N I T E D   F R U I T

business and some twenty years at the helm of United Fruit. “All we 
cared about was dividends.”20 United Fruit was an embattled company, 
and that left its mark on minds and spirits. It was no fun to bribe local 
potentates or otherwise coax them into embracing the Faustian bar-
gain of their countries with the banana empire.21 And that was only 
one of multiple fronts.

Labor conflicts were a constant source of trouble. Even a scholarly 
volume that seeks to bring out the diversity of the banana region came 
to a sobering conclusion: “Confrontational labor relations seem al-
most inherent to banana production.”22 Conflicts ran along lines of 
class as well as ethnicity, particularly when United Fruit hired Black 
people of West Indian descent rather than Hispanic natives in order to 
divide the workforce.23 Banana cultivation hinged on manual labor, 
and the harsh conditions on the plantation found a reflection in 
equally harsh labor conflicts. One of the most infamous episodes was 
the 1928 army massacre of demonstrating banana workers in Ciénaga, 
Colombia, where estimates of casualties run into the four digits. The 
event might well be forgotten if Gabriel García Márquez had not made 
the massacre the climactic event in his novel One Hundred Years of Soli-
tude.24

The environment was no more friendly than the workers. Since the 
1890s, growers had wrestled with a fungus whose wilting symptoms 
became known as Panama disease. Another fungus, Sigatoka, spread 
rapidly in the mid- 1930s.25 Growers responded with toxic chemicals 
and new techniques such as flooding of fields, but the most important 
strategy was moving on to new land. United Fruit always possessed far 
more land than it actually used for cultivation, and with a view to dis-
ease problems, this was surely a good idea. But in societies full of im-
poverished landless people, that was also a provocation.

As so often, the call for land reform (see chapter 6, Land Title) went 
hand in hand with the push for democracy. Guatemala had endured a 
particularly harsh dictatorship under General Jorge Ubico, which 
ended in 1944. Seven years later, Jacobo Arbenz Guzmán assumed the 
presidency with a mandate for change, and agriculture was the crucial 
issue. According to Guatemala’s census of 1950, 70 percent of the 
country’s arable land was in the hands of 2.2 percent of the land-
owners. United Fruit alone owned more than 550,000 acres, and it had 
only 15 percent in cultivation. No land reform could possibly have left 
the company’s holdings untouched. The government offered compen-
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sation for expropriated land, and 1,700 acres came from the president’s 
own estate, but neither made Arbenz’s policies less provocative. For 
United Fruit, land reform was a red flag.26

It was another clash over the meaning of land titles (see chapter 6, 
Land Title). For Western corporations like United Fruit, property was 
sacred. For the Guatemalan masses, land was the key to a better life. It 
did not help that the government based its compensation on United 
Fruit’s tax declaration, as the company suddenly found that it had un-
dervalued its property for tax purposes by a factor of twenty- five. 
Twenty years earlier, United Fruit had bought the land for about 2 per-
cent of what the U.S. State Department now found a just price.27 This 
being Cold War times, the issue brought up charges of Communist in-
clinations and rumors of infiltration, and that got the US government 
into action. The conflict ended in June 1954 when a CIA- inspired coup 
drove Arbenz into exile.

The coup became a symbol of American imperialism. Critics cited it 
endlessly as definitive proof that for the United States, fighting Com-
munism (or what it defined as such) was really a smokescreen for the 
pursuit of corporate interests. They would also point to the personal 
ties between United Fruit and the Eisenhower administration. John 
Foster Dulles, the secretary of state, had argued cases for United Fruit 
as a lawyer. His brother Allen, head of the CIA, had been on the compa-
ny’s board, and president Eisenhower’s private secretary was married 
to a PR executive at United Fruit.28 The company had friends in high 
places, but the Guatemalan coup was only a success in the short term. 
As a diplomat at the US embassy in Guatemala mused in retrospect, 
“Having a revolution is a little like releasing a wheel at the top of a hill. 
You don’t know where it’s going to bounce or where it’s going to go.”29

3. MORE THAN ONE OCTOPUS

Among the eyewitnesses of the Guatemalan coup was a young Ar-
gentine doctor named Ernesto “Che” Guevara. He had come to the 
country toward the end of 1953 while drifting around Latin America 
and stayed because of the allure of Arbenz’s reform policy. He left con-
vinced of the need for armed struggle against US imperialism and with 
a thirst for frontline action. In the wake of the coup, he took refuge 
in the Argentine embassy for a month before moving on to Mexico 
City, which had a tradition as a sanctuary for left- wing political exiles. 
That is where he met Fidel Castro, who had fled Cuba after spending 
twenty- two months in prison for an insurrection against the regime 
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of Fulgencio Batista. A decade later, United Fruit had lost its Cuban  
possessions.30

Cuba was never important for United Fruit, but the episode reflects 
the company’s declining fortunes in the postwar years. Only five days 
after Arbenz’s resignation, the US Department of Justice filed an anti-
trust suit against the company— a move that nicely showed how US 
capitalism was more heterogeneous than has been assumed by depen-
dency scholars (see chapter 30.2, In Their Theories). The case was 
closed four years later with a consent decree that forced United Fruit to 
sell some of its holdings.31 Central American governments displayed a 
growing readiness to confront United Fruit, bolstered by Cold War 
fears in the United States that the oppressed masses of their countries 
were prime fodder for Communist insurgents. Even the CIA was dis-
pleased after the Guatamalan operation and noted in an internal di-
rective that the company’s policies were detrimental to US interests.32 
All that caused the company’s profits to fall dramatically, and the 
value of United Fruit’s shares fell from $70 in 1950 to $15 in 1960.33

United Fruit was still able to act in impressive fashion. When dis-
ease problems became overwhelming in the late 1950s, it abandoned 
the traditional Gros Michel banana and shifted to the pathogen- 
resistant Cavendish cultivar. It was a display of corporate prowess, as 
change was not limited to the plantation. Cavendish bananas were 
prone to bruising and required boxes and extra care in handling, and 
United Fruit diligently retooled its commodity chain accordingly. 
They also looked and tasted different, and it took a huge marketing 
and advertising campaign to ensure that consumers would go along. 
The weapon of choice was Miss Chiquita, a high- heeled cartoon figure 
that drew on the fruit’s exoticism. Originally invented for a radio com-
mercial in 1944, the cheery figure became the widely recognized face 
of the Cavendish brand.34 The new bananas also brought higher yields 
per acre, but that was a decidedly mixed blessing.35 During the postwar 
years, improved farming methods and the growing use of mineral fer-
tilizer (see chapter 19, Synthetic Nitrogen) led to a sharp increase of 
per- acre productivity, which in turn led to chronic overproduction.36

Under pressure to regain its profitability, United Fruit did volun-
tarily what the Guatemalan government had tried to make it do by 
force: it gave away land (see chapter 6, Land Title). For sober accounts, 
unused land was simply a drain on the balance sheet. United Fruit re-
duced its possessions during the 1950s and continued to do so more 
aggressively throughout the 1960s.37 But United Fruit did not abandon 
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vertical integration. The contracts it drew up with planters specified 
quality criteria, delivery dates, and other terms of business, which al-
lowed it to let go of land while maintaining a firm grip on banana pro-
duction.38 Whereas Chandler had spotlighted the “visible hand” of 
management, postwar businesses learned that the invisible hands of 
intermediaries and dependent producers could reduce all sorts of 
risks.39 Wrestling with the challenges of monoculture was now some-
body else’s problem, and then there were the other risks of doing busi-
ness in a dangerous world. When the United Self- Defense Forces of 
Colombia, a right- wing paramilitary umbrella organization, threat-
ened its business operations in Colombia, the company used interme-
diaries to channel money to these groups, a deal that earned it a US 
government investigation for supporting terrorism in the post–9/ 11 
world.40 The banana men learned that a clever octopus did not put its 
own fingers into everything.

In 1970, the Wall Street investor Eli Black took control of United 
Fruits and merged it with his other holdings to form a new company, 
United Brands. His tenure ended on a Monday morning in February 
1975, when Black smashed the glass of his office window on the forty- 
fourth floor of the Pan Am building in Manhattan and jumped.41 An-
other investor, Carl Lindner Jr., tried his luck with the company, 
moved its headquarters to Cincinnati, and took stock of its potential. 
United Brands was a diversified company that included activities like 
meatpacking (see chapter 18, Chicago’s Slaughterhouses) with no con-
nection to bananas. Vertical integration was not much help here, but 
speculation skills were, and when the British pound was strong, United 
Brands sold its British subsidiary Fyffes to Irish investors in 1986.42 
Four years later, the company changed its name again and henceforth 
operated as Chiquita Brands International, thus using its own mar-
keting creation to wash off an inconvenient past. Yet none of this 
brought back the thriving company that United Fruit once was. It ap-
plied for bankruptcy protection in 2001.43

However, the octopus was not dead. It merely looked like there were 
now several octopuses around that sometimes mingle and sometimes 
fight. The latter obviously makes for a spectacular show of force, and so 
it became global news when the United States and the European Union 
became embroiled in what was soon termed a “banana war” during 
the 1990s. Europe had maintained a protected market for bananas 
from former European colonies in the Caribbean, and the United 
States filed a complaint against the policy with the World Trade Orga-
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nization. After several years of high- stakes wrangling, the European 
Union was forced to dismantle most of its preferential trading arrange-
ments. One study summarized the outcome as “a giant step forward 
for those who promoted neoliberal economic policies in the agricul-
tural sector.”44 However, the United States had not brought the case 
just because it liked neoliberalism. It went to the World Trade Organi-
zation after intensive lobbying from United Fruit in its new Chiquita 
Brands incarnation.45

In the new millennium, the banana business made headlines with 
a different issue. Plant diseases were back, and they were more terri-
fying than ever. Chemicals were no match for yet another fungus 
named Tropical Race Four, and banana planters, knowing well about 
the shift from Gros Michel to Cavendish bananas half a century be-
fore, set out to find a new cultivar that was immune to the disease and 
palatable to consumers. Once more, it was a suicide that came to sym-
bolize the peril. One morning in 2001, United Fruit’s banana breeder 
Phil Rowe hanged himself from a tree in his experimental field after 
forty years of trying in vain to find that new banana. Journalists were 
writing speculative reports about the coming end of bananas, en-
thused both by the yucky topic (how often does a fungus make the 
news?) and by the prospect of the banana business finally finding its 
environmental nemesis.46 Or is the pandemic more imagined than 
real, a smokescreen of the boll weevil type (see chapter 12, Boll Weevil) 
that obscures a more sinister truth— say, an attempt to legitimate a 
crisis mode (see chapter 25.2, Crisis Mode) that allows for take- no- 
prisoners action?47 The banana business breeds paranoia just as well as 
Tropical Race Four.

For all the changes in the banana business, one thing could gener-
ally be taken for granted: consumers liked bananas. But did they like 
United Fruit? When fair trade bananas (see chapter 23.3, Alternative 
Projects) reached European consumers in 1996, they found a market 
niche wide open. Fair trade seeks to give farmers a better deal and in-
vests in communal projects; independent certification makes sure that 
the terms of trade serve poverty alleviation and sustainable develop-
ment.48 It looked as if there was finally an escape from the grip of the 
octopus, and consumers were willing to pay a premium for these ba-
nanas. But time would show that fair trade was not really anathema to 
the world of big business. Just like the common banana, fair trade vari-
eties need efficient transport and marketing, and both are cheaper 
with vertical integration and economies of scale. It did not take long 
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for the corporate heavyweights to seize on the opportunity, and so it 
came that Fyffes grew into the largest supplier of fair trade bananas in 
Europe. A thriving business typically brings up the specialists from 
mergers and acquisitions, and as it happened, Fyffes did consider a 
merger with an American multinational company in 2014. Its name 
was Chiquita Brands International.49



PART III

Irreversible

NOTHING IS IRREVERSIBLE IN HUMAN HISTORY, UNLESS IT IS.

When people say that something is irreversible, it is usually a declara-
tion of faith rather than a statement of fact. Narratives of rise and fall 
run through the history of empires, corporations, and individuals, 
and scholars have told them in all sorts of modes: heroic, tragic, comic, 
epic, nemetic. Irreversibility smacks of determinism, and if we can 
trust Reinhart Koselleck, it violates a deep- seated sense in the modern 
imagination that history is open- ended.1 But material realities do not 
respect human sentiments, and a good share of modern environ-
mental history is about developments that are eminently one- 
directional. Species have perished. Monocultures became embattled. 
Soils have washed away. Invasive organisms have spread dramatically. 
Resource endowments have expired. And we will need to live with the 
repercussions for the foreseeable future.

Irreversibility is alarming in retrospect, but contemporary perspec-
tives were different. A significant part of the following discussion is 
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about how humans developed concepts for extinction, erosion, and 
other irreversible processes. Once these concepts gained currency, his-
tory looked different, and this section touches on several popular nar-
ratives that are retrospective constructions: the dodo, the Dust Bowl, 
the cane toad blunder, the US–Saudi alliance. These stories were any-
thing but dramatic in their own time, but irreversibility gives them a 
sting that will not disappear for the imaginable future. Many chapters 
in this book are about loss and a feeling of remorse, but these are the 
overwhelming sentiments in this section. Even the Saudi oil state has 
failed to make people happy.

The extinction of the dodo provides a case in point. The flightless 
bird perished from Mauritius at a time when there was no scientific 
concept for extinction. It also perished in a highly inconspicuous way: 
we do not know the exact time of the dodo’s disappearance or the pre-
cise cause. It makes for a stark contrast to the event’s biological signifi-
cance: evolution over millions of years was brutally severed when 
Dutch ships arrived on an island in the Indian Ocean. We did not even 
acquire a good picture of the bird until it was gone, though modern 
science has been remarkably good at filling the gaps in our knowledge. 
The dodo was an early victim of what may be the sixth mass extinction 
in the history of our planet.

Natural history showed a strong interest in the dodo in early 
modern times, but it was a highly selective type of interest. If the an-
imal had not had feathers, or if it had not been so endearingly clumsy, 
the dodo might have produced little more than a note in a forgotten 
diary. Selectivity was a recurring feature in engagements with endan-
gered species: science in the nineteenth century, conservation move-
ments in the twentieth, and even genetic conservation projects, 
currently more fantasy than reality, follow a hidden hierarchy defined 
by visuality and Eurocentric cultural norms. Filled with memories 
from the Vereenigde Oostindische Compagnie to Alice in Wonderland, 
the dodo stands out.

Conservationists continue to wrestle with this imbalance. Red lists 
have grown tremendously since the 1960s, but they are still far from 
comprehensive. Humans were more proactive in the conservation of 
biological diversity if there was a commercial use. Seedbanks have 
been at work for a full century collecting and storing the diversity of 
the world’s crops. However, both efforts effectively focus on preserving 
genes in living organisms, and that is only part of the challenge. Seed-
banks know a lot about cold storage, but they are less good at con-
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serving past cultivation practices and uses, and conservation biologists 
work with depleted stands, impoverished gene pools, and an industrial 
civilization with a tremendous hunger for space. Few environmental 
problems are more glaring than extinction (once you have a concept 
for it), and few have produced more dissatisfactory responses.

While extinction could go unnoticed, few agriculturalists failed to 
recognize the problems of monocultures. The boll weevil was one of 
many biological challenges that struck monocultures everywhere on 
the globe, and it triggered a recurring set of responses: feverish debates, 
hectic creation of scientific institutions, and quests for technological 
fixes and resistant varieties. It was a collective process of learning by 
doing, particularly in cases like that of the boll weevil for which no 
previous experience was at hand, and it was an irreversible loss of in-
nocence. Many monocultures began as processes of cognitive simplifi-
cation, and biological contestations were Mother Nature’s way of 
telling farmers that it did not actually work. In the beginning, and 
only in the beginning, monocultures looked amazingly simple.

The boll weevil changed products and production methods, but 
that was not just a matter of commerce and technology. The insects’ 
impact resonated in socioeconomic structures and racial hierarchies, 
and different groups recorded different consequences in different time 
frames. Some sharecroppers used the boll weevil to gain leverage in ne-
gotiations with landowners, but they fared less well in the long run. 
Like most biological challenges to monocultures, the boll weevil ulti-
mately played out to the advantage of those with money, knowledge, 
and access to the latest technologies. But the relationship also worked 
in the opposite direction: a biological challenge was a convenient way 
to process unpleasant memories. A Southern mythology depicts the 
boll weevil as the bug that ate the Old South, effectively naturalizing a 
development that was eminently human. It helped to evade account-
ability for racism and other inglorious reasons for the demise of King 
Cotton.

A thick network of narratives surrounded the dodo before modern 
science looked at the bird with its own rationale. It was similar with 
soil erosion. Humans had plenty of practices regarding soil conserva-
tion when it became a distinct professional field with academic cre-
dentials and a grand narrative. As institutionalized in the United States 
in the 1930s, soil conservation was about nothing short of saving civi-
lization. In this reading, societies have collapsed throughout human 
history for neglecting the soil, and only determined action could fore-
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stall history repeating itself. A leading expert, Walter Lowdermilk, 
even went to Jerusalem and proposed an Eleventh Commandment for 
soil conservation. Such an amendment was perhaps the greatest 
weapon in the arsenal of the Judeo- Christian tradition, and for a gen-
eration in which Eurocentrism was a fact rather than a problem, it did 
not really matter that an Eleventh Commandment was a difficult sell 
in China, a country where Lowdermilk had previously lived, because 
the idea of divinely imposed law was foreign to Chinese tradition.2 Soil 
conservation expertise also thrived on dramatic pictures. One of these 
icons depicted a seriously eroded landscape in the US South: Provi-
dence Canyon, known informally as Georgia’s Little Grand Canyon.

Providence Canyon was young, a result of the cotton boom of the 
nineteenth century, which in turn was an example of the expansion of 
agricultural lands in that century. Frontier societies were inherently 
unstable due to the vagaries of distant markets, scant knowledge about 
the environment, and frail power structures. Soils were no more stable, 
and erosion was a major problem, though more in retrospect than in 
contemporary contexts. Frontier farming was a gamble, and if it did 
not work out and soils vanished, people simply moved on. It was a con-
venient solution in the absence of scientific and other authorities, but 
it was not a sustainable one. People could not move on infinitely on a 
finite planet.

Soil conservation grew against the backdrop of ignorance and care-
lessness, but it remained embattled. The world’s largest expert body, 
the US Soil Conservation Service, was less an expression of a remorseful 
frontier society than a result of two intertwined disasters in the 1930s, 
the Great Depression and the Dust Bowl. Expertise was also more im-
pressive in ambition than in substance: the grand narrative about soil 
and civilization also served to distract from the shaky knowledge base 
during the early years. But even after the hectic early years, soil conser-
vation found it difficult to sell its long- term concerns to farmers strug-
gling to pay their bills, and to the extent that this cooperation worked, 
it was built on subsidies, technological assistance, and support of more 
intensive land use. The fight against soil erosion lacks a powerful lobby 
to this day: in an urban world, vanishing soils do not generate much 
excitement even among environmentalists. While soil conservation-
ists evoked the Little Grand Canyon as a warning sign, locals were re-
luctant even to acknowledge that it was the result of human- caused 
erosion. Providence Canyon became a state park in 1971, but the ratio-
nale was scenic rather than environmental.
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The gap between agriculture and the rest of society was also a crit-
ical issue in the story of the cane toad. A native of American rain for-
ests, it came to Australia and numerous other places on the Pacific rim 
through the global expert network of sugar producers. The giant toad 
was supposed to help Queensland canegrowers in their fight against 
cane grubs, and agricultural interest ceased once cane toads failed in 
their assigned task. The rest of society was stuck with a species that 
multiplied rapidly and moved beyond the sugarcane region. It shocked 
ecosystems and humans alike. Australia’s native fauna did not include 
toads, let alone toads that gave predators a lethal dose of poison, and 
people found it difficult to get used to toads that could weigh more 
than four pounds.

Like many nonnative species in the twentieth century, the spread 
of the cane toad was framed in the language of total war. Scientists 
painted a different picture after years of painstaking research: cane 
toads were disruptive to Australia’s ecosystems, but the impact was 
more complicated and more multidimensional than convenient cli-
chés suggested. Some species were unaffected, others faced local dis-
turbances, and some impacts were actually positive, like the reduced 
parasite burden for native frogs. But scientists with complicated find-
ings were fighting an uphill battle against people with dramatic pic-
tures. Like other chapters in this section, the cane toad story is about 
the disconnect between biological and visual history. Few people real-
ized that the results of the scientists were actually scarier than the nar-
rative of invasion. After decades of research, we do not know how the 
spread of cane toads will play out.

Cane toads are hard to purge from the Australian continent, though 
science- led eradication efforts have grown in sophistication over re-
cent decades.3 However, locals took matters into their own hands and 
started their own extermination drives. It was grotesquely ineffective, 
but was it really meant to be effective? It was probably more about 
human needs than about cane toads, a way to vent anger, meet new 
people, and placate archaic hunting instincts. Maybe it was also about 
acting out an exuberant masculinity and about reaffirming an embat-
tled human supremacy: in a world with plenty of environmental prob-
lems that are the direct result of mankind’s irresponsible behavior, it 
was gratifying to have a problem that spread just by itself. One of Aus-
tralia’s most popular documentaries was about cane toads, or perhaps 
more about the responses that they triggered from humans. The real 
story of the cane toads was about biological and cultural coevolution.
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The final chapter looks at mineral deposits, which offer a particu-
larly glaring example of irreversibility: modern resource extraction is 
pillaging a store of assets in a flurry that was built over geological time. 
Once brought to market, mineral deposits are irretrievably gone, but 
that insight has not played a significant role in Saudi Arabia or else-
where. Modern mining rewards a predatory style of business, a get- 
rich- on- the- cheap mentality where gaining a grip on the prize was the 
overriding concern, if not the only one. The alliance between Saudi 
Arabia and the United States was unlikely by any measure except for 
one: oil.

The deal turned a young kingdom held together by little more than 
an aging Ibn Saud into a regime that has survived plenty of doom-
sayers over the past seventy- five years. Oil revenues also built a state 
apparatus with widely different levels of efficiency and fateful path de-
pendencies: few things have played a more powerful role for state- 
building in the non- Western world than resource revenues. Saudi 
Arabia was not the first rentier state, and it is disheartening to observe 
the insignificance of previous experience. Resource- led development 
has brought countries down individual paths, and Saudi Arabia had its 
institutional success stories— for instance, a good central bank and a 
professional national oil company— and yet observations on other re-
source states from previous centuries ring strikingly familiar. Writing 
about Peru’s guano years, Shane Hunt argued that “perhaps the most 
pernicious effect of the rentier economy” was “psychological”: “In the 
rentier economy, wealth is generated merely by ownership, not by ef-
fort.”4 More than eighty years after the first discovery of oil, Saudi Ara-
bia’s economy remains wedded to oil, for better or worse, and the 
challenges of decarbonizing the Saudi economy may pale in compar-
ison with future challenges when the wells run dry. Modern history 
has a body of stories about resource states whose resource base expired, 
and none of them bodes well. The interaction of state- building and 
socioeconomic development with a material resource flow makes for a 
fateful entanglement in boom times as well as times of collapse.

The Saudi Arabian oil state shows the characteristic opaqueness of a 
resource economy. Assets and modes of decision making are notori-
ously intransparent and subjects of much speculation. But would 
those who do not work in the resource business really want to take a 
closer look? Collective awareness about resource extraction is typically 
scant, and it is a matter of debate whether this is due to the small 
number of people working in this field— less than one in five hundred 
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Saudis works for the national oil company— or because of a dim aware-
ness of unwholesome stories. As the Indian novelist Amitav Ghosh 
wrote in 1992, “The history of oil is a matter of embarrassment verging 
on the unspeakable, the pornographic.”5 For all the importance of 
cheap resources for modern societies, discussions are usually confined 
to expert and business circles, and if outsiders chime in, the conversa-
tion is often framed in moralizing metaphors of addiction and disease 
for want of a better language. It is a pretty shambolic way to talk about 
an event that can only happen once in the history of our planet.

All that makes irreversibility a curious blend of hard material facts 
and a remarkably flexible economic, political, and cultural context. 
Some things are no longer possible, but people retain a choice among 
a range of options. In fact, some trends do look reversible to an extent. 
Humans have stopped invasive species, and maybe future research will 
even develop options to purge cane toads from the Australian conti-
nent. Monocultures can control biological challenges to an extent 
that evokes the innocence of the early years. Soils do rebuild, evolu-
tion can restore biological diversity, and genetic reconstruction might 
even resurrect the dodo from its grave. But all these things require time 
and resources to an extent that may prove prohibitive: What are the 
odds for funding a genetic mega- project to reverse the sixth extinction 
at a time when we do not even have the money for comprehensive 
studies on many species that are threatened or invasive? And would it 
really help us in our ongoing efforts to navigate the vortex if we took 
irreversibility as just another cultural construct? As it stands, we are 
struggling to accept irreversibility as a fact of modern history. But it 
might be better, both for the world and for our own mental universe, if 
we tried to come to terms with it.





11

The Dodo

Species That Perish

1.  NATURAL HISTORY

In September 1598, a fleet of five ships approached an uninhabited is-
land in the Indian Ocean. They had started their journey in the Neth-
erlands twenty weeks earlier, and this was their first stop on the way to 
the Dutch East Indies. A few men went ashore to explore the island 
and look for food and freshwater. Portuguese ships had visited the is-
land in 1500, which was henceforth known as Ilha do Cirne, and Arab 
seamen had been there even earlier, but information about the island’s 
geography and resources was scarce.1 In fact, the Dutch officers dis-
agreed on whether they were really mooring at Ilha do Cirne or rather 
at Rodrigues, a smaller island 350 miles to the east. But when the crew-
members returned, they brought good news: the island had a natural 
harbor and plenty of freshwater. They also brought “eight or nine large 
birds: dodos.”2

The ships stayed for two weeks. Officers renamed the island Mauri-
tius in honor of Maurice of Nassau, the contemporary stadtholder of 
the Netherlands, and several expeditions studied the island’s flora and 
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fauna.3 Accounts of their discoveries received a grateful audience back 
home, with German and Latin translations enlarging the realm of 
readers beyond the Netherlands, and European literati learned that 
Mauritius had birds “as large as two swans” and that “their flesh is 
good to eat.”4 Both statements would subsequently be disputed, as 
most statements about the dodo were at one point or another, but un-
certainties barely diminished the infatuation of Europeans with the 
flightless bird. Natural history had a new enigma.

Collecting and classifying plants and animals was a transnational 
endeavor in early modern Europe. Seafaring nations delivered a steady 
stream of specimens and observations, and scholars exchanged sam-
ples as well as opinions about their inner nature. With its taxonomic 
rigor, its disciplined collaborators and its hierarchies, the emerging 
network of natural history invited comparisons with the military, 
down to the ironclad routines and the uniforms that Linnaeus devised 
for his excursions.5 Systems of classifications were oozing order, and 
yet they were the result of a dynamic and open- ended process of com-
munication and exchange. Species were “not born but made in a pro-
cess of negotiation between botanists, their patrons, and the 
expediencies of the marketplace.”6

Many species were competing for attention in early modern Eu-
rope, but the dodo had one crucial advantage: it looked different. The 
bird was not an obvious variety of a well- known species, challenging 
taxonomists to find a place in their classifications where it might fit in. 
There was also something oxymoronic about a bird that could not fly, 
and a bulky body and an oversized beak gave the dodo an endearing 
clumsiness. Linnaeus certainly found that the dodo’s ineptitude was a 
defining characteristic, and he selected its binomial name accordingly: 
Didus ineptus.7

But while interest in the dodo was strong, the same could not be 
said of contemporary knowledge. Eyewitness accounts from the non- 
European world were edited and rewritten in ways that remain a mys-
tery to this day, and biological material was hard to come by: few 
specimens made it to Europe dead or alive, “perhaps as few as 3–4.”8 
The natural history book market was competitive and did not reward 
intellectual modesty, and authors plagiarized other publications in 
ways that would make first- year history students blush. “The dodo of 
European natural histories was assembled from a scant collection of 
dismantled parts and travel accounts,” Natalie Lawrence wrote.9 
Scholars continue to wrestle with the ensuing uncertainties, and even 
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coffee- table books come with a warning that “what is actually known 
of the living, breathing dodo is minimal.”10 A number of prints and 
paintings survive, including an iconic one by the Flemish painter Ro-
elandt Savery that is on display in London’s Natural History Museum, 
but the degree of artistic license remains anyone’s guess. According to 
Julian Hume, a court artist in India, Ustad Mansur, produced “almost 
certainly the most accurate and reliable coloured rendition of the 
Dodo” when he drew a picture of a live specimen in the menagerie of 
Mughal Emperor Jahangir.11

11.1 Picture of a dodo in George Edwards’s Gleanings of Natural History (1760). 

The guinea pig serves to illustrate the dodo’s size. Image, University of 

Wisconsin Digital Collections.



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 176 

If we can trust this picture, the dodo was not quite as fat as Euro-
pean depictions suggested. Maybe artists had seen overfed dodos in 
European captivity, or the bird’s most distinctive feature, its blatant 
lack of mobility, had captured their imagination. Or maybe it was 
about the Dutch East India Company (Vereenigde Oostindische Com-
pagnie, or VOC) that claimed Mauritius in the seventeenth century, a 
company so infamous that VOC was read as “vergaan onder corruptie” 
(perish under corruption) after its demise.12 Lawrence has argued that 
the dodo was “the VOC’s bird,” and a gluttonous bird was a powerful 
symbol of the VOC’s insatiable appetite for commodities and profits.13

A thick cultural web surrounded the dodo long before the Oxford 
don Charles Lutwidge Dodgson, better known by his pseudonym 
Lewis Carroll, made the dodo his alter ego in Alice in Wonderland.14 The 
culture of the dodo became so powerful that some early nineteenth- 
century naturalists wondered whether the bird was just an imaginary 
creature.15 It was natural history’s intellectual and institutional heir, 
academic science, that brought the real bird back into the myth, and 
the relationship between the dodo and the scientists was mutually 
beneficial. When the British Association for the Advancement of Sci-
ence met in Oxford in 1847, the university commissioned the dissec-
tion of a dodo skull that had survived in the collection of the local 
Ashmolean Museum for some two hundred years. The results were pre-
sented in an evening lecture with Prince Albert in the audience, and it 
helped to raise the profile of science at Oxford.16

The dissection came to the conclusion that the dodo was “a very 
aberrant member of the family Columbidæ.”17 In other words, the dodo 
was a pigeon, albeit a really strange one, a view that was ridiculed ini-
tially but eventually became accepted knowledge.18 In 1865, an excava-
tion found subfossil dodo remains in the Mare aux Songes marsh near 
the southeastern coast of Mauritius, which greatly increased the bone 
material at the scientists’ disposal and put the rumors about the bird’s 
existence to rest.19 More recently, a DNA- based study revealed that the 
dodo’s “closest living relative is the monotypic Nicobar pigeon (Calo-
enas nicobarica) from the Nicobar Islands” in the Bay of Bengal.20 Scien-
tists also analyzed cross- sections of dodo bones and deduced that the 
bird bred around August, that chicks grew rapidly, and that molting 
occurred between March and the end of July.21

However, exploration and classification were just one part of Eu-
rope’s engagement with exotic species. The other part was exploita-
tion. In the case of Dutch Mauritius, the greatest biological asset was 
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ebony. The Dutch cut some thirty square kilometers of ebony forest 
during the sixty- six years of settlement, which amounted to “perhaps 
6–7% of the primeval lowland forest.”22 Dutch colonialists did not see 
a need for something akin to the European project of sustainable for-
estry (see chapter 4, Sustainable Forestry), and the impact paled in 
comparison with the toll of sugar cultivation under British rule (see 
chapter 2, Sugar). Native forests still claimed 70 percent of the island’s 
surface around 1800, but the boom of sugarcane in subsequent de-
cades brought widespread deforestation with severe repercussions for 
indigenous species.23 The endangered Mauritius kestrel survives in two 
populations separated by fifteen kilometers of agricultural land, and 
ringing programs have not identified a single migration event.24

The dodo never stood on a par with ebony, let alone sugar. It had 
some prestige value, which likely brought the dodo to the Mughal 
court as a gift from British merchants seeking a favorable trade deal.25 
But unlike eucalyptus (see chapter 27, Eucalyptus) and other objects of 
the biological exchange, dodos were never brought anywhere to breed, 
and their greatest practical use was for provisioning. Obtaining the 
meaty flightless bird was a matter of collecting rather than hunting, 
and countless exemplars that would have cheered European natural-
ists were unglamorously consumed by hardy sailors. Whether they en-
joyed it remains subject to debate. The dodo’s French name, oiseau de 
nausée, suggests that the bird’s greasy meat left even gastronomically 
challenged sailors nauseous.26 However, oiseau de nausée was probably 
a corruption of oiseau de Nazare, which may be the contemporary 
name of a nearby island, and accounts of the bad taste are disputed.27 
As David Quammen has noted, “The story of the dodo is obscured by a 
fog of uncertainties.”28

Exploration and exploitation look like contrarian concepts in retro-
spect, but contemporary views were different. Both went hand in hand 
in and beyond the colonial world. Heligoland, a North Sea island that 
served as a popular resting spot for migrating birds, became a Mecca 
for bird lovers precisely because it had a long tradition of bird hunting. 
Heligoland’s residents made birds a cornerstone of their diet when 
their farmland shrank due to coastal erosion, and they accumulated 
an impressive body of knowledge about the different species and the 
best ways of catching them.29 Local lore had it that Heligoland’s 
churchgoers would sometimes leave mass in droves when a flock was 
approaching.30

Hunting did not look problematic as long as environments were 
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teeming with wildlife. “We have generally lost from our collective 
memory any notion of the scale and size of wildlife populations before 
intensified human predation,” John Richards wrote in his environ-
mental history of the early modern world.31 But hunting eventually 
claimed its toll, and islands typically faced limits fairly soon because 
they lacked hinterlands that could resupply dwindling stocks. It did 
not escape people’s attention. The slaughter of tortoises raised con-
cern on Mauritius and neighboring Réunion, “with orders banning 
hunting dating from as early 1671.”32 As on Heligoland, an aristocrat 
from Hanover wrote in 1826 that the large flocks of birds were gone 
and that quite a few years had passed since the islanders’ hunting fever 
had last caused the suspension of religious service.33

No laments marked the fading of the dodo. We are even in the dark 
about the precise cause: Was it human consumption, or invasive spe-
cies (see chapter 14, Cane Toads) like ship rats, or something else? We 
only know that dodos, a popular topic in Dutch accounts until 1620, 
are largely absent from subsequent reports.34 Scholars continue to dis-
cuss the precise timeline, with some evidence pointing to an extinc-
tion date around 1690, but the end is beyond debate.35 Less than a 
century after a few Dutch men went ashore in Mauritius, the dodo was 
no more.

2. THE SIXTH ONE

The dodo went extinct in an age that did not know what extinction 
was. There was no need for such a concept at a time when the natural 
world was God’s creation and just a few thousand years old. But this 
received wisdom came into doubt during the eighteenth century 
when fossil remains and other findings had naturalists scratching their 
heads. The breakthrough occurred in the Age of Revolutions when ge-
ology and paleontology “burst the limits of time,” in Georges Cuvier’s 
memorable phrase, by expanding the realm of earth’s history and 
making extinction a plausible concept.36 Humanity’s understanding 
of its place on planet earth would never be the same.

Like every new scientific paradigm, extinction remained contested 
for a while.37 One of the skeptics was Thomas Jefferson, who had per-
sonally studied fossil mastodon bones, held a mastodon tooth and a 
thigh bone in his personal collection, and wrote about the elephant 
species in his Notes on the State of Virginia. When Lewis and Clark em-
barked on their expedition to the American Northwest in 1804, Jef-
ferson hoped that they would find live exemplars in the unexplored 
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expanses of the American West.38 But as extinction became an estab-
lished concept, another question arose: was there ground for concern? 
The irreversible loss of a species is poised to trigger nostalgic senti-
ments, but it was not necessarily a biological problem. In light of 
Charles Darwin’s theory of evolution, extinction was just the inevi-
table downside of the survival of the fittest. Competition implied that 
some species could fall by the wayside, and the clumsy dodo looked 
like the perfect candidate for such a deserved fate. Should people really 
intervene and obstruct natural selection? But selection was not always 
an evolutionary process.

According to the theory of evolution, extinction was supposed to 
be a background phenomenon that occurred at a fairly constant rate. 
However, the fossil record told a different story: paleontologists identi-
fied dramatic changes in the rate of extinction. At certain times, more 
than 30 percent of plants and animals perished all over the world, and 
these events captured the imagination of scientists and the public. Pa-
leontologists commonly speak of five mass extinctions over the past 
540 million years, and the last of these “big five” events occurred some 
65 million years ago: it marked the end of the dinosaurs. Depending 
on the magnitude of the event, recovery of biotic diversity can take 10 
million years or longer.39 It is more than a matter of paleontological 
interest, as we may currently live in the midst of the sixth mass extinc-
tion event in earth history. In his book The Future of Life, the American 
biologist E. O. Wilson warned that “as many as half [of earth’s species] 
may be gone by the end of this century.”40

It is beyond doubt that the sixth mass extinction is the result of 
human agency.41 But then, human agency can mean very different 
things when it comes to vanishing species. It can be as big as global 
climate change, which is moving climate zones with dramatic conse-
quences for ecosystems all over the world. Or it can be as trivial as the 
rats that escaped from the Dutch ships mooring at Mauritius. Extinc-
tion can result from the incidental action of a small group such as the 
Queensland farmers who introduced cane toads (see chapter 14, Cane 
Toads) to their sugarcane fields. It can come from the dissipating re-
mains of plastic bags (see chapter 40, Plastic Bags) in the open sea. It 
can even emerge when a world- class scientist runs amok, as shown in 
Robert Koch’s proposal to eliminate wild game from German East Af-
rica in order to get rid of tsetse infection (the idea sank when conserva-
tionists pointed out that extermination was unbecoming for a 
Kulturvolk.)42 Or extinction can result from hunting for gain or plea-
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sure, and it did not always take a bloodbath akin to pelagic whaling 
(see chapter 9, Whaling). The Caribbean monk seal was rare and lived 
in small fragmented populations, and occasional hunting was enough 
to push it into oblivion.43

Observing extinction was one thing; fighting it another. According 
to Mark Barrow, it was a hodgepodge of seven different motives: natu-
ralists argued for species preservation on the grounds of aesthetics, 
usefulness, ecological stability, evolutionary precaution, nationalism, 
science, and ethics.44 Wilson argued that humans “should judge every 
scrap of biodiversity as priceless” and “should not knowingly allow 
any species or race to go extinct,” but that was wishful thinking in 
light of a diverse set of values.45 Not every species was equally useful, 
aesthetically pleasant, or prone to nourishing nationalist sentiments, 
but if a species pressed the right buttons, preservationist sentiments 
could fuel a dramatic cultural rebirth. The dodo was a case in point.

Species preservation gave the dodo a new meaning that superseded 
the curiosity status of natural history and the whimsical adjudicator of 
the caucus race in Alice in Wonderland.46 The dodo henceforth lingered 
as an icon of conservation, and its narrative revealed a sense of postco-
lonial guilt: Ursula Heise called it “a recurrent symbol of the destruc-
tion of nature wrought by the imperialist expansion of European 
modernity.”47 The dodo is one of a handful of species of “almost myth-
ical status” that are gone forever. In his Story of Conservation, William 
Adams mentions the dodo along with the quagga, Steller’s sea cow, the 
great auk, and the passenger pigeon.48 In somewhat ironic fashion, 
conservationists turned the dodo’s evolutionary disadvantage, its 
helplessness in the face of predators, into a postmortal advantage, as 
the flightless bird seemed to cry for human help from its grave. Thanks 
to natural history, there was also a sufficient body of relics and paint-
ings to sustain a modern myth, something that cannot be said of every 
species that went extinct since the dawn of modernity. The only 
written record of the Ascension crake, another flightless bird on a 
lonesome island, is a few lines in the diary of a seventeenth- century 
English traveler.49

Needless to say, there was always something arbitrary about the 
choice of a handful of species for a problem that was about large num-
bers. On the Mascarene Islands, which include Mauritius, Rodrigues, 
and Réunion, “the Dodo was only one of at least 48 endemic species of 
terrestrial vertebrates that became extinct before 1800,” Samuel Turvey 
and Anthony Cheke have noted.50 Mammals and birds usually ranked 
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high on the list of conservation sentiments, particularly if they were 
large, strong, or particularly cute, while animals were out of luck when 
they were small, ugly, or devoid of fur and feathers. Endangered plants 
received far less attention, and when it came to parasites or microbes, 
things were truly dark: Wilson called bacteria “the ‘black hole’ of bio-
diversity.”51 Wildlife reserves for large animals can also help to preserve 
lesser known species that are equally endangered, and some ecosys-
tems rely on “keystone species” such as the elephants that keep forest 
growth down in Hwange National Park in Western Zimbabwe.52 Some-
times iconic species can also help save treasures of nature. The Białow-
ieża Forest on the border of Poland and Belarus survived as a unique 
European wilderness because it is home to the European bison.53 But 
for all these benefits that escaped a naive critique, there was something 
shallow about a conservation discourse that thrived on visuals of char-
ismatic animals. It obviously fit the predilections of late twentieth- 
century media societies, but the bias goes back to an age before color 
magazines.

Next to the naturalists, it was hunters who turned extinction into 
an important concern of conservation in the late nineteenth century. 
Frontier regions played a pivotal role: the decline of formerly rich 
stocks of wildlife gave some tough men pause. Theodore Roosevelt saw 
the dwindling big game population in the Dakota Badlands and 
founded America’s first wildlife conservation organization, the Boone 
and Crockett Club.54 A similar reckoning among hunters in the British 
Empire led to the creation in 1903 of the Society for the Preservation of 
the Wild Fauna of the Empire, whose elitist founders were soon “lam-
pooned as ‘penitent butchers.’”55 Inspired by the demise of the bison, 
the National Zoological Park was founded in Washington in 1889 as a 
preserve for North American animals, and captive breeding programs 
became an important part of zoo management over the course of the 
twentieth century.56 Preservation of species was a major driver behind 
the dramatic global expansion of protected areas since 1960 (see 
chapter 26, Kruger National Park), a growing number of red lists sought 
to capture threats to plants and animals in all their diversity, and the 
fight against extinction became a fixture of global conservation diplo-
macy with the Convention on Biological Diversity of 1992 (see chapter 
24.3, Getting Serious). But while campaigns were gaining momentum, 
the conservation community made a disturbing discovery. As re-
sources were growing, so did the doubts about goals and strategies.
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3. CONSERVING DIVERSITY

One of the legacies of natural history was an ongoing process of intel-
lectual fragmentation. “During the eighteenth and nineteenth centu-
ries, natural history . . . gradually splintered into a series of more 
specialized disciplines,” Barrow observed.57 Academic science con-
tinued the trend toward compartmentalization in disciplines and sub-
disciplines, notwithstanding ecology’s insights about interconnections 
on many levels. Experts like Wilson, who was a world- leading expert 
on ants, have looked beyond their field of specialization, but more 
often than not, taxonomists have focused on their own academic 
niche. Even in the eyes of a scientist, the world’s plants and animals 
are rarely a family of equals. It is no coincidence that red lists have long 
focused on classes of species whereas the idea of a red list for ecosys-
tems only gained traction recently.58

However, the red lists have also seen tremendous change in their 
own right. The first two Red Data Books, compiled under the auspices 
of the International Union for Conservation of Nature (IUCN), dealt 
with mammals and birds and were published as loose- leaf editions in 
1966; a third loose- leaf volume on reptiles and amphibians came out 
two years later.59 The compilation of national and global red lists 
gained momentum in the 1970s, and the IUCN Global Species Pro-
gram currently manages data for 138,300 species and aims for a target 
of 160,000 species, a goal that would cover less than 10 percent of the 
world’s known species.60 While the first Red Data Books “included only 
the categories ‘rare’ and ‘endangered,’” with “a three- star designation” 
for “the most endangered species,” the IUCN lists used 4 different cat-
egories by the late 1960s, and when a review discussed 151 lists of 
threatened species with 57 different categories in the 1980s, it found 
that “the extinct category is the only status category whose definition 
is unequivocal.”61

The fight against extinction came a long way in the postwar years. 
When the International Technical Conference on the Protection of 
Nature convened for a landmark meeting in Lake Success, New York, in 
1949, its conclusions included “a list of 14 mammals and 13 birds in 
need of action,” mostly “large well- known animals” including subspe-
cies and local populations.62 But in the twenty- first century, con-
serving biodiversity is big science, and today, few if any experts will 
recognize the full IUCN Red List. Among the world’s animals, whose 
representation in red lists far exceeds plants, 776 are currently extinct 
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or extinct in the wild, 3,273 are critically endangered, 4,219 are endan-
gered, and 5,949 are vulnerable.63 And like every attempt to quantify 
the complexity of the natural world (see chapter 7.2, Numbers Games), 
these figures need context to understand the full drama at play. Even 
when numbers improve and species move to a less alarming category, 
the gene pool may reflect the perils of the past. The Mauritius kestrel 
has rebounded from only 4 known individuals in the 1970s to between 
500 and 800, but inbreeding led to a substantial loss of genetic varia-
tion.64

The survival of species depends on a population of sufficient size, 
and defining that size is not just a matter of ecological knowledge. It is 
also about personal experiences, as marine biologist Daniel Pauly ar-
gued in a widely cited article of 1995. Writing about overfishing, he 
found that estimates of remaining stocks suffered from what he called 
“shifting baseline syndrome”: “Each generation of fisheries scientists 
accepts as a baseline the stock size and species composition that oc-
curred at the beginning of their careers, and uses this to evaluate 
changes.”65 In other words, scientists tend to take stocks as their yard-
sticks that are already depleted and under threat, and the lack of ear-
lier scientific accounts leaves them in the dark as to what a healthy 
population might look like. Pauly did not offer a solution, though he 
proposed to take anecdotal evidence more seriously. It might be a good 
idea if the experience of the dodo did not suggest that this can easily 
lead scientists into another maze of ambiguities.66

However, biological diversity is not only about the number of ani-
mals. It is also about genetic diversity among members of a given spe-
cies, and not only because a diverse gene pool increases the resilience 
of plant and animal populations. Agricultural plants in particular 
thrive on intraspecies diversity, as it helps staple crops to adjust to 
local conditions and provides raw material for breeding (see chapter 
28, Hybrid Corn). The latter is a particular matter of concern because 
high- yield seeds tend to displace landraces with lower productivity 
while the variety of these landraces serves as a backbone for seed devel-
opment. In other words, seed development thrives on the very genetic 
resources that it puts at risk, a paradox that has haunted plant breeders 
for generations. As Tiago Saraiva has noted, “Plant breeders have been 
worrying about the increasing genetic uniformity of European fields 
since the beginning of the twentieth century.”67

Breeders sought to counter the trend with systematic seed collec-
tion and storage. Founded in late nineteenth- century Russia, the Bu-
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reau of Applied Botany and Plant Genetics at Saint Petersburg’s 
Botanical Garden (see chapter 27.2, Botanical Exchange) became “the 
mother of all modern, science- driven seed banks,” propelled to world-
wide prominence through the work of the geneticist Nikolai Vavilov 
beginning in the 1920s.68 The institute famously survived the siege of 
Leningrad during World War II as well the vagaries of Soviet and post- 
Soviet rule, which included an attempt to raze it to make way for 
luxury homes in 2010.69 A global system of seed banks seeks to con-
serve agrobiodiversity today, with Spitsbergen’s Svalbard Global Seed 
Vault at its pinnacle, but its achievements may remain a mystery even 
with the best of monitoring. As it stands, breeding is a success story in 
terms of yields per acre, but it will never become known whether an 
extinct landrace, if only it had been crossed with the right comple-
ment, would have allowed larger harvests, greater resistance to pests, 
or other benefits in the perennial struggle of the world’s agricultural-
ists against the many contestations from Mother Nature.

The only certainty is that seed banks are expensive, and this makes 
them fit into a pattern of costly high- profile endeavors that define the 
public imagination of the fight against extinction. Wildlife biologists 
saved the California condor with a comprehensive program that in-
cluded puppets to feed condor chicks.70 In the 1960s, rangers and sci-
entists in South Africa developed tranquilizing technology to relocate 
and save the white rhinoceros.71 One of the veterinarians celebrated 
the success with a popular book titled The Flying Syringe, and zoolog-
ical gardens use every birth of an endangered species for a flurry of 
press releases, but the amount of money and energy that these efforts 
claim stands in inverse relation to the number of species that they ac-
tually affect.72 David Hancocks, who has served as director of zoos in 
the United States and Australia, put it as follows: “We cannot save the 
world’s endangered wildlife through the few successful breeding pro-
grams in zoos, just as one cannot save a language simply by holding on 
to a rare document.”73

As the celebrated father of biodiversity, Wilson gave seed banks, zo-
ological gardens, and other research institutes their due, but he was 
under no illusions as to their overall impact: they “will save a few spe-
cies otherwise beyond hope, but the light and the way for the world’s 
biodiversity is the preservation of natural ecosystems.”74 However, na-
ture reserves have always been contested on the ground, and the 
number and intensity of conflicts have grown dramatically as ever 
more land has been put under protection since the 1960s (see chapter 
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26, Kruger National Park). And then, how much land do you need to 
save the flora and fauna of the world? Wilson seriously suggested 
aiming for nature reserves on 50 percent of the earth’s surface.75

So is it perhaps time for a radically different approach? In 1992, the 
American physicist and science fiction writer Gregory Benford called 
for a broad program for the collection and freezing of biological speci-
mens from all over the world so that a future generation with better 
technology might reproduce extinct species from cold storage.76 The 
following year, moviegoers learned that microbiological resurrection 
might not go according to plan when cloned dinosaurs ran amok in 
Steven Spielberg’s Jurassic Park. However, cryogenic conservation does 
exist: Elizabeth Kolbert ends her journey through the world of mass 
extinction in the Institute for Conservation Research of the San Diego 
Zoo, where the remains of vanished species rest in tanks of liquid ni-
trogen.77 In 2013, The Futurist published an article from a master’s stu-
dent who proposed bringing the passenger pigeon back from 
extinction, but it found that genetic reconstruction would only be the 
beginning: the comeback would also need facilities for pigeon training 
and the large forests whose disappearance doomed the species in the 
late nineteenth century.78 Nobody knows whether gene- based resur-
rection will work, but it will likely be expensive. With that, cryogenic 
conservation may replicate the fundamental imbalance in the human 
response to extinction: large projects for a selected few and apathy to-
ward the masses.

As it stands, the dodo is lucky in that its cultural legacy is over-
whelmingly positive. Nature lovers cherish its picture while scientists 
continue to subject its remains to the latest methods, and conserva-
tionists use it as an icon for the struggle against extinction. Even the 
dodo of Alice in Wonderland is a gentle creature, as shown in adjudi-
cating the caucus race that “everybody has won, and all must have 
prizes.”79 The worst that has been said about the dodo concerned the 
digestive troubles of those who ate them. But people may take a more 
critical view a few hundred years from now. They may wonder about 
the mismatch between our intellectual and material investments in 
one really strange bird and our negligence toward many other species, 
and they may wonder what we were thinking. Stuck on a planet that 
has wasted its biological diversity, they will probably cite our infatua-
tion with the dodo as evidence of how modern societies failed to grasp 
the real problem about extinction.



12

The Boll Weevil

The Nemesis of Monoculture

1.  THE RULE OF KING COTTON

The trouble started in Texas. In the early 1890s, Texan cotton growers 
noticed a previously unrecognized beetle in their fields. It was tiny, 
only between two and seven millimeters long, and a long dark snout 
made it particularly awkward looking even by the generous standards 
of the insect world. It multiplied rapidly, and its favorite food was 
pollen in the cotton plant’s unopened flower buds, precisely the part 
that grows into bolls with the desired fibers.1 Over the following de-
cades, cotton planters watched in horror as the beetle ate its way 
through the US cotton belt and lost none of its vigor on the way. When 
it finally reached Georgia in 1921, it consumed 45 percent of the sea-
son’s crop.2 The insect became notorious throughout the South, and 
most people were familiar with its name long before it actually arrived: 
the boll weevil.

Cotton was not the only cash crop of the American South, nor was 
it the first; that distinction goes to tobacco and rice.3 But cotton plan-
tations supplied the raw material for the textile mills of England, and 



 187 

T H E   B O L L   W E E V I L

as textile production was driving the Industrial Revolution in England, 
cotton became the South’s defining crop. Fueled by rapidly growing 
demand, the population swelled from less than two million in the 
1790s to twelve million in 1860.4 In 1860, cotton alone amounted to 61 
percent of all US exports.5 The Civil War suspended trade with Europe 
and led to an expansion of cotton production from Turkey to Peru, but 
the South regained its prominence in world markets: it produced ten 
million bales of cotton in 1900, with two- thirds of the harvest going 
into export.6 But all this was at stake once the boll weevil, endemic in 
Mexico, migrated across the Rio Grande (see chapter 14, Cane Toads).

The weevil’s advances were so dramatic that the insect came up in 
Theodore Roosevelt’s 1904 State of the Union address.7 After all, it was 
hard to imagine a South without cotton. Trade connections, farm 
credit, transport, and processing technology were all geared toward 
cotton production. Perhaps most crucially, cotton was deeply in-
grained in the labor system, which in turn played a huge role in stabi-
lizing racial hierarchies after the abolition of slavery. In short, there 
was no way to abandon cotton, or even to challenge its hegemony, 
without putting the fundamental pillars of Southern society at risk. 

12.1 A boll weevil. Image, Agricultural Research Service, United States De-

partment of Agriculture.
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Even a temporary suspension was out of the question: the Texas gov-
ernment ignored proposals in 1894 and 1895 to impose a quarantine 
zone to stop the weevil’s northward crawl.8 The boll weevil highlighted 
the fateful interdependence between a society and its hegemonic crop.

The experience of the cotton South was hardly unique. The nine-
teenth century saw a massive expansion of export- oriented monocul-
tures. All around the globe, societies were betting their economic fate 
on the production of commodities for industrializing Western coun-
tries. And sooner or later, societies learned that this strategy entailed 
risks beyond the economic dependencies of modern commodity 
chains (see chapter 30, Rice- Eating Rubber Tree). Unlike factories, the 
industrial twin of the new agriculture (see chapter 2, Sugar), monocul-
tures were open to biological contestations: the concentration of iden-
tical plants in certain regions made them prime targets for pests and 
pathogens. For example, banana trees had been wilting on Latin Amer-
ican plantations since the 1890s due to Panama disease, which was 
caused by a soil- based fungus (see chapter 10, United Fruit).9 Another 
fungus caused coffee leaf rust on plantations across Africa and Asia in 
the late nineteenth century, which opened the door for Brazil to be-
come the world’s leading coffee producer.10 European winegrowers 
were terrified to learn about phylloxera, a tiny insect that has attacked 
the roots of grapevines across Europe since 1864.11

Threats were diverse, but they produced similar responses from 
growers. They wanted a quick and inexpensive cure so that everything 
could stay the same, and the authority that was supposed to deliver 
that cure was modern science. When the first reports about the boll 
weevil reached Washington in 1894, the US Department of Agriculture 
sent an entomologist to Texas.12 Over the following years, growers and 
state governments hired new experts and created research centers all 
over the South, and most plantation economies did the same during 
the nineteenth and twentieth centuries. When it came to scientific ex-
pertise, nothing galvanized interest in farming circles like a devas-
tating plague, and pests, fungi, and bacteria became first- rate agents of 
academic institution- building. Monocultures created their science, 
not the other way around (see chapter 4.2, Specialist Trees, Specialist 
Minds).

Scientists were glad to respond. Biological threats offered jobs and a 
mission: solving an intricate problem was a powerful demonstration 
of the merits of modern science. And yet for all the enthusiasm that 
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scientists brought to the fight against the boll weevil and other threats, 
their task was, as academic jobs go, a particularly delicate one: they 
were supposed to find a cure, and better be quick. The scientists were 
essentially doing a repair job, and academic freedom was only a faint 
idea out in the fields. Panicked planters were an inconvenient clien-
tele. Texas fired its first state entomologist in 1902 after his suggested 
remedy had shown disappointing results in field trials.13 When the 
plantation owner Alfred Stone did not appreciate the wisdom of the 
Delta Branch Experiment Station that he personally had helped to 
create, he and his neighbor went on their own research trip through 
Texas, Louisiana, and southern Mississippi in the fall of 1910. After 
traveling 1,600 miles over fifteen days, they summarized their observa-
tions in a report that they titled, without undue modesty, “The Truth 
about the Boll Weevil.”14

Solutions were in high demand, and inventors were not shy about 
offering devices to desperate growers. Mechanical weevil catchers of 
dubious merit went on sale in suffering regions, and engineers con-
tinued trying to build an operational weevil- collecting machine until 
the 1960s.15 Some communities had more trust in human hands and 
sent schoolchildren into cotton fields to pick weevils.16 Poisons were 
another option, but they faced a particular challenge with the boll 
weevil. The beetle spent most of its life nestled inside the cotton plant 
and was thus hard to reach for substances applied to the outside.17

For most planters around 1900 the best defense was to shorten the 
growing season. Boll weevil populations built up over the year and 
were at their most devastating in late summer, allowing planters to 
limit damage through an early harvest. Early maturing seed varieties 
and proper fertilization (see chapter 8, Guano) helped speed up 
growth, with planters usually being more enthusiastic about the first 
option. They dispatched agents to regions where quicker- growing vari-
eties were in use, and Texans even formed a Boll Weevil Convention in 
1902 to obtain the right seeds and cheaper freight rates from rail-
roads.18 Some communities ventured to diversify, which earned the 
boll weevil a monument of its own— a rare achievement for a devas-
tating pest. Faced with the advancing boll weevil, a county in Alabama 
went into peanut production and became so successful that it erected 
a statue to gratefully commemorate the infestation. Featuring a toga- 
clad woman carrying a supersized weevil like a torch of liberty, it has 
been standing on Main Street in Enterprise, Alabama, since 1919. 
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12.2 The Boll Weevil Monument in downtown Enterprise, Alabama. Image, 

Carol M. Highsmith Archive, Library of Congress.
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People could be happy in a South without cotton, but not for long. A 
few years after the monument was erected, cotton regained its pivotal 
place in the county.19

The shift to new varieties came at a price. The length of the growing 
season is related to the length of cotton fibers, and fiber length is re-
lated to quality. When the boll weevil finally reached the Atlantic 
around 1920, it effectively terminated the production of the prized Sea 
Island cotton in South Carolina, and that was only one of some fifty 
longer- staple varieties that ceased to exist commercially.20 It was not 
an unusual outcome for a monoculture in crisis. The modern world of 
commodities is not just the result of corporate decisions and consumer 
preferences but also of Mother Nature exercising veto power. Coffee 
leaf rust induced numerous planters to shift from arabica to robusta 
beans, which were inferior in taste but resistant to the devastating 
fungus.21 United Fruit even reinvented the banana when it abandoned 
the traditional Gros Michel variety in favor of the disease- resistant 
Cavendish. It was the birth of what would henceforth be known as the 
Chiquita banana (see chapter 10, United Fruit).22

Researchers eventually found an effective insecticide against boll 
weevils in the form of calcium arsenate. Arsenic was a well- known 
poison if ever there was one, and calcium gave the compound the ad-
hesive quality needed to reach its target. Calcium arsenate is known 
today to be carcinogenic, but it was already ranked an awkward sub-
stance at the time because it did not differentiate between cotton 
plants and agricultural workers in its sticking ability. But it was pre-
cisely the kind of panacea that planters had been seeking all along. 
First advocated for use in 1918, calcium arsenate sold three million 
pounds in 1919 and ten million pounds in 1920.23

2. SIZE MATTERS

The fight against the boll weevil was not just about technologies and 
profits. It was also about power in a divided society. Like all plantation 
societies after the abolition of slavery, the South had sought a new ar-
rangement for land and labor. Its solution was sharecropping: white 
planters remained owners of the land, rented plots to Black tenants 
and received a share of the harvest as payment. It was essentially a per-
petuation of less- than- free plantation labor, a step bigger in legal terms 
than in substance. Sharecropping allowed the former slaves to work 
the land without direct, gang- labor- style white supervision, but it ex-
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posed them to a credit regime controlled by their former masters. The 
land reform (see chapter 6.2, Agrarian Reform) that Black people had 
hoped for after the Civil War never materialized.

Sharecropping had a profound influence on the response to the 
boll weevil. One of the most effective control measures, cutting and 

12.3 – 4 Souvenirs for sale in Enterprise, Alabama. Image, Frank Uekötter.
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burning infested stalks after the harvest, was mostly ignored because it 
ran counter to the logic of sharecropping. As contractual obligations 
ended with picking and delivery of the harvest, tenants had no incen-
tive to perform the work, all the more so since tenants were free to 
move on once they had paid their debt.24 While planters were horrified 
by the plague, tenants could also see the boll weevil as an opportunity 
to gain leverage in their perennial negotiations with the owners of the 
land. Some planters found talk about the boll weevil more dangerous 
than the plague itself. When a delegation of experts came to Green-
wood on an educational tour through the Mississippi delta in 1909, 
the town’s leaders prevented them from giving public lectures and 
hurried them out of town.25

The intervention mirrored the planters’ penchant for control as 
much as their failure to actually achieve it. Black farmers had their 
own networks of information, and they were keen observers of their 
local environments.26 They could even learn about the boll weevil by 
listening to blues music.27 However, the impact of the boll weevil on 
Southern society is an intellectual minefield, as contemporaries 
tended to blame the insect for the decline of cotton production and 
the mass migration of Black people to cities in the North. If it had not 
been for that tiny insect, the myth suggests, King Cotton could have 
reigned forever. In such a reading, the boll weevil was the bug that ate 
the Old South.28

Scholars have gone to great lengths in discounting the boll weevil’s 
credentials in social engineering. The argument suggests an illusionary 
level of stability: like most plantation societies, the Cotton South was 
always in a state of flux.29 Researchers have also pointed to the per-
sistence of cotton and the expansion of acreage. The peak year for 
cotton production was 1929, when forty million acres were under cul-
tivation.30 Highlighting infestation also served to distract from other 
causes of the Great Migration such as bad credit, racism, and the hard-
ships of farm labor.31 “This little insect made a good villain, and its 
depredations could be placed in the ‘act of God’ category,” Arvarh 
Strickland wrote.32 Blaming the weevil was much easier than facing up 
to the stark systemic injustices of Southern society. When it came to 
avoiding awkward issues in modern societies, naturalization was a 
popular option (see chapter 25, 1976 Tangshan Earthquake).

But for all these caveats, the short- term impact was huge. A recent 
article declared that the boll weevil “hit local communities with the 
force of a tsunami,” a metaphor that is probably more appropriate 
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than the authors have realized.33 Communities can rebuild after a tsu-
nami, but they have changed. Infestation disrupted local economies, 
reduced land values, and forced planters to negotiate with tenants on 
new terms. It also caused an enormous degree of migration within the 
region, with some counties receiving veritable demographic shocks 
from boll weevil refugees.34 The boll weevil was much better at further 
destabilizing a society under stress than defining ways to the future.

The Cotton South survived the boll weevil. But as the twentieth 
century progressed, the crop’s grip loosened, and a New South, more 
urban and industrial, left its mark on the land. Those who travel the 
South today see more woodlands than cotton fields, the result of the 
region’s last plantation boom: expanding paper mills brought vast 
pine forests into the region.35 Visitors also see sprawling suburbs, par-
ticularly around metropolitan centers such as Houston and Atlanta.36 
Farm population in the South decreased 83 percent between 1940 and 

12.5 A few blocks from the monument, this motel welcomes travelers 

without entomophobia. Image, Frank Uekötter.
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1969, and cotton accounted for only 7 percent of agricultural revenues 
by the early 1970s.37

Much of the change occurred in the years after 1945, when me-
chanical cotton picking reduced the need for human labor and share-
cropping disappeared. But while the boll weevil did not terminate the 
reign of King Cotton, it changed modes of production. Calcium arse-
nate was expensive, the lower quality of cotton depressed revenues, 
and production took more land: few planters achieved yields per acre 
on a par with pre- infestation levels.38 Marginal land went out of pro-
duction, and mechanization and farm consolidation received a boost: 
the new weapons in the fight against the weevil required sufficient 
acreage and expertise to justify the expenses. In short, the new cotton 
farmer was bigger and better educated, an inaugural to a century that 
saw farming become ever more reliant on science and technology. In-
novations such as synthetic nitrogen (see chapter 19, Synthetic Ni-
trogen) and hybrid seeds (see chapter 28, Hybrid Corn) were some of 
the next steps on a path that eventually made agriculture one of the 
most capital- intensive industries. Once more, the boll weevil boosted 
a general trend of modern agriculture. Rarely did a biological threat 
work out to the advantage of the small farmer.

3. NEVER FORGET

By the mid- 1920s, it seemed as if the boll weevil and the cotton South 
had agreed on a truce. Cultivation methods had changed, investments 
per acre grew, and white planters were spending more time in their 
fields. And yet, in spite of the boll weevil’s finally being endemic 
throughout the region, cotton was still an important part of Southern 
agriculture. Calcium arsenate remained popular among planters and 
loathed among workers, but the latter’s concerns became less signifi-
cant when aerial dusting came into use. Army pilots made the first ex-
perimental flights in the delta region in 1922, and only a few months 
later, growers could hire pilots and planes from Huff Daland Dusters, 
Inc. to do the awkward job. The company later started carrying passen-
gers instead of poison, and still does. It also chose a new name, Delta 
Air Lines, a tribute to its origins in the Mississippi delta.39

The boll weevil continued to take its toll, but losses were relatively 
small during the 1920s and 1930s. In fact, losses were probably a good 
thing for planters, as they prevented cotton prices from falling even 
further than they did in the early 1930s.40 The weevil returned with a 
vengeance in 1949, which became the worst year since 1923.41 Planters 
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resorted to newly available pesticides like DDT to fight back, thus 
opening an age of prolific spraying (see chapter 38, DDT). These pesti-
cides were much cheaper than their predecessors, and farmers grew 
accustomed to blind use irrespective of infestation.42 And yet, after two 
decades of chemical warfare, the fight against the boll weevil still 
claimed one- third of all pesticides used on farm crops in the United 
States, and a good part of that went toward controlling follow- up prob-
lems, as chemicals made no distinction between bad and beneficial 
insects. Losses for cotton planters came to between $200 million and 
$300 million per year.43

Would the South have to live with the weevil forever? Dreams of 
annihilation were as old as the infestation, and they were not confined 
to the lunatic fringe. The Ford Motor Company proclaimed in 1921 
that its new Fordson tractor would finish the boll weevil because it fa-
cilitated plowing under infested stalks.44 The National Cotton Council 
created a Committee on Boll Weevil Eradication in 1969 and started a 
pilot eradication project in southern Mississippi in 1971, but skeptics 
were not hard to find. Dale Newson, the chairman of the entomology 
department at Louisiana State University, pointed to the fire ants 
spraying campaign, whose main achievement was to get Rachel Carson 
interested in DDT (see chapter 38.1, Panaceas). An eradication cam-
paign against the boll weevil would be “long, costly, and futile— one 
might say an entomological Vietnam.”45

The challenge was as much about technology as about consensus- 
building. Researchers found a weevil- eating wasp in Mexico, synthe-
sized a pheromone and used it to lure the beetle to insecticide- coated 
sticks, and isolated a lethal fungus from dead weevil carcasses. GIS 
mapping and computer modeling to track infections came into use.46 
And yet, thanks to the weevil’s reproductive power, it only took a 
single neglected field to undercut the entire endeavor. It was not for 
nothing that eradication campaigns always began with a vote among 
growers, who paid 70 percent of the program’s costs.47 Texas passed a 
Boll Weevil Law in 1987 that required growers to shred and plow under 
cotton stalks by September 1, and set up air patrols to assure compli-
ance.48

War metaphors have permeated insecticide talk for decades, and 
Edmund Russell has shown that this was more than careless rhetoric: 
tools and mindsets were remarkably similar.49 And like all good war-
riors, weevil eradicators liked to boast about impending victory. The 
first full- scale eradication trials began in southern Virginia and 
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northern North Carolina in 1978, and today the boll weevil is gone 
from large parts of the cotton South. Growers typically experienced a 
growth in yield of up to 10 percent, and pesticide use dropped sharply 
once elimination was achieved in a region.50 In the wake of eradica-
tion, cotton acreage in Virginia, Georgia, Florida, and the Carolinas 
grew by more than 700 percent from 1980 to 1995.51

Yet all this is only a success for the time being. It only takes a major 
storm to blow weevils over the land to start a new infestation and 
prompt agriculturalists into frantic action.52 The eradication cam-
paign, for all its merits, did not achieve its ultimate goal— it only 
shifted the front lines. In fact, any other outcome would have been 
surprising, as the fight against pathogens (see chapter 21, Cholera) has 
produced a similar result: in spite of lavish investments in medical re-
search and sanitary infrastructures (see chapter 17, Water Closet), hu-
mans have only achieved global eradication of two diseases, smallpox 
and rinderpest. For all the others, we have just achieved the ability to 
more or less keep them at bay.53

When it comes to elimination, it would seem that bugs and mi-
crobes are still more successful than humans. The globalization of 
pathogens is an ongoing process, and agriculturalists are facing ever 
new challenges in addition to the unresolved old ones. After felling 
more than two million citrus trees, Florida’s Department of Agricul-
ture and Consumer Services canceled its citrus canker eradication pro-
gram in 2006 and accepted that the disease had become endemic.54 
The same officials are currently just as helpless about citrus greening, a 
bacterial disease that turns fruits bitter, makes them drop before they 
are ripe, and thus threatens to wipe out Florida’s orange industry.55 In 
southern Italy, Xylella fastidiosa bacteria kill olive trees, helped by the 
populist Five Star Movement that challenged the European Union 
containment regulations and the underlying science.56 Journalists are 
speculating as to whether a soilborne fungus named Tropical Race 
Four may mean the end of the banana (see chapter 10, United Fruit). In 
the twenty- first- century world, one can no longer practice monocul-
ture without a sense of nervousness.

If we phrase it in military terms, the eradication campaign against 
the boll weevil has not achieved victory but merely a contested truce 
that is only holding thanks to diligent monitoring. A vast network of 
field traps allows researchers to identify infestations early, and DNA 
evidence helps track the origins. The Southern Plains Agricultural Re-
search Center in College Station, Texas, even hired a pollen expert 
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who checks dead weevils for pollen grains that may give away its itin-
erary.57 When it comes to the boll weevil, cotton growers are still 
glancing nervously over their shoulders, and the same holds true for 
the other pests, diseases, and fungi in the monocultures of the world. 
In the delta region, extension service pamphlets implore cotton 
growers to remain on the watch: “Although the boll weevil has been 
successfully eradicated from Mississippi cotton fields, it must never be 
forgotten!”58



13

The Little Grand Canyon

The Perils of Erosion

1.  THE VIRGIN LAND

The end is always near in the American Bible Belt. You can even find 
a touch of the apocalypse in your own backyard. Something along 
these lines was on the mind of the Lower Chattahoochee Valley Area 
Planning and Development Commission, a government body in 
southwestern Georgia, when it made the case for a new state park (see 
chapter 26, Kruger National Park) in 1969. “More than anything else 
in the state, the canyons look like the end of the world,” the commis-
sion declared.1 The area under discussion, named Providence Canyon 
after a nineteenth- century Methodist church, offered stunning can-
yons with a depth of up to 250 feet, and enchanted visitors dubbed 
the place the “Little Grand Canyon.” The comparison was arguably a 
bit overblown when it came to size— the original Grand Canyon was 
a mile deep and up to eighteen miles wide. But like its namesake, the 
walls of Georgia’s Little Grand Canyon featured a spectacular array of 
colors— “divinity pinks, taffy browns and caramels, vanilla creams and 
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fondant pastels,” in the words of the commission. “Here for the first 
time you realize that the earth may be beautiful all the way through.”2

The invocation did not leave the powers that be unimpressed. The 
state of Georgia bought some one thousand acres from private owners, 
declared Providence Canyon a state park in 1971, and obtained a fed-
eral grant to develop it for tourism (see chapter 22, Baedeker).3 Today’s 
visitors find all the amenities that they expect in such a place: desig-
nated trails, secure fencing, campsites, picnic areas with restrooms, a 
visitor center with a small museum and a gift shop, and a large red 
warning sign that hiking down the canyon “is not recommended for 
persons with heart problems or in poor physical condition.” Scenic 
beauty is the primary attraction of Providence Canyon, but there is 
more to the site than trails and multicolor walls. It is testimony to one 
of the key trends of modern history: the great land rush.4

The quest for new land was a crucial part of the global expansion of 
Europe, and it came to a head in the nineteenth century: no other cen-
tury has expanded the acreage under cultivation to such an extent.5 
Plows broke the sod from the Russian steppe to the Argentinean 
pampas, transforming allegedly virgin soils into land for cotton, 
wheat, and other commodities for world markets. Even in the Carib-
bean, where the land hunger of sugar plantations was a familiar phe-
nomenon beginning in the seventeenth century, export- oriented 
agriculture grew to completely new dimensions. Whereas 43,000 tons 
of sugar made Cuba the world’s largest exporter in 1820, production 
moved beyond the 1- million- ton threshold toward the end of the cen-
tury (see chapter 2, Sugar).6

The virginity of the land was usually more imagined than real. Hu-
mans had left their mark on the land long before the arrival of white 
settlers, and it is a matter of debate whether Indigenous knowledge, or 
population density, or greed made the difference. In fact, the differ-
ence was often a matter of degrees rather than absolutes. “It is im-
portant not to make too sharp a distinction . . . between nomadic 
pastoralism by the indigenous population and settled, arable farming 
by the incomers,” David Moon remarked about the Russian steppe.7 
Frontier mythologies have long obscured the extent to which the col-
onizers and the colonized exchanged ideas and artifacts in what 
Richard White has termed “the middle ground.”8 Migrants could also 
draw on experiences from similar regions or adapt farming practices 
and crop rotations that they had learned back home.9 The new agricul-
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ture used whatever looked promising, and inputs could come even 
from those who were lacking the most essential rights. Since Judith 
Carney’s Black Rice, the contribution of African slaves to American rice 
cultivation has been a matter of scholarly debate.10

The vagaries of distant markets exacerbated the ecological un-
knowns. Events in other countries could jeopardize local production 
routines and ecologies with amazing speed. For example, Russian set-
tlers plowed the steppe with new vigor when the repeal of the British 
Corn Laws increased the demand for grain in the 1840s. They also re-
duced their herds of sheep because they could not compete with 
cheaper wool from Australia.11 When the American Civil War disrupted 
the supply of cotton from Southern planters, European textile manu-
facturers embarked on a frantic search for new supplies, resulting in 
cotton booms in places as different as India, Egypt, Brazil, Turkmeni-
stan, and Togo.12 And then there was the notorious instability of fron-
tier societies, where state authorities, codes of law, ethnic hierarchies, 
and many other things were in a state of flux.

In short, the expansion of agricultural land was a gamble, and no-
where was that more apparent than with a view to the soil. Freshly 
plowed grasslands typically held a store of nutrients that crops would 
deplete over time, prompting debates over how to restore fertility. 
Southern planters had led vigorous discussions over the use of lime, 
guano (see chapter 8, Guano), and other remedies since the early nine-
teenth century.13 Furthermore, while grass and woodlands usually cov-
ered the ground well through the seasons, plants like cotton and corn 
left much of the ground exposed to the elements for months, which 
greatly increased its vulnerability to wind and water erosion. Soil types 
and weather conditions would determine whether erosion would be-
come a problem, and settlers were usually less than certain about both.

Soils were deemed so significant that they became part of the his-
torical imagination. In 1926, Avery Craven published a famous book 
titled Soil Exhaustion as a Factor in the Agricultural History of Virginia and 
Maryland.14 In North Africa, tales about land degradation and desertifi-
cation provided a justification for colonial development projects as 
France sought to revert centuries of Arab mismanagement and restore 
the ancient granary of Rome.15 It was a veritable “environmental his-
tory before environmental history,” though the crude environmental 
determinism at the heart of the argument led many scholars to ignore 
environmental issues altogether. Recent discussions about agriculture 
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and the environment usually cite these readings in an act of exorcism, 
seeking to create as much distance as possible from their own intellec-
tual endeavors.16

Yet soils were indeed fragile, and Providence Canyon provided a 
case in point. Like much of the American South, southwestern Georgia 
went into cotton in the first half of the nineteenth century, and gullies 
developed rapidly in the wake of cultivation. The beginnings of Provi-
dence Canyon are shrouded in a fog of local lore, but it was already a 
threat to nearby buildings in 1859, when a local congregation decided 
to move its church away from the abyss.17 Once a thin layer of topsoil 
was gone, surface erosion set in, and subterranean water streams above 
an impermeable layer of clay washed out underground pipes that 
eventually caved in. The sands of Providence Canyon eroded both 
from the surface and from below, and that allowed erosion to advance 
at dramatic speed.18 It was obviously frustrating for the owners of the 
land, though probably not frustrating enough to inspire an adjust-
ment of farming methods. A picture of Providence Canyon from 1922 
shows a cornfield right on the brink.19

2. SAVIORS OF THE SOIL

The quest for new agricultural land did not end with the dawn of the 
twentieth century. Fascist Italy drained the Pontine Marshes in the in-
terwar years (see chapter 32, Pontine Marshes), and the Soviet Union 

13.1 The gullies of Providence Canyon in 1922. Note the cornfield being en-

gulfed. Image, Georgia State Archives.
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launched the Virgin Lands campaign to put eminently nonvirgin land 
in Kazakhstan to new uses. However, these campaigns thrived on the 
combined powers of authoritarian states and scientific expertise, and 
proponents gambled with the land as well as their own careers: 
Khrushchev’s Virgin Lands campaign played a major role in his rise 
and fall.20 In the nineteenth century, the search for good farming prac-
tices was still firmly in the hands of those who worked the land. Set-
tlers followed widely different learning curves on the ground, and 
some were remarkably successful; for example, Mennonites, the Ger-
manized descendants of Dutch Anabaptists, won wide acclaim as the 
best farmers on the Russian steppe.21 However, many farmers embraced 
a somewhat less sophisticated solution when they encountered trou-
blesome soils. As long as land was abundant, they simply moved on.

For most of the nineteenth century, scientific experts were standing 
on the sidelines, hampered by both a lack of resources and a lack of 
knowledge. When Hardy Webster Campbell invented his own method 
of dry farming and toured the American Great Plains with eager sup-
port from railroad companies and other commercial interests, the gov-
ernment’s agricultural science network was unable to approve or 
disprove the concept.22 In the Russian steppe, experts advanced over 
time from their ardent reading of European agrarian reformers toward 
field studies and experiments. It often took a disaster (see chapter 25, 
1976 Tangshan Earthquake) to boost the standing of agricultural ex-
pertise. When a serious drought caused the harvest to fail on the Rus-
sian steppe in 1833, the government set up a Committee for the 
Improvement of Agriculture. However, when the Russian soil scientist 
Vasily Dokuchaev called for two research stations in the wake of disas-
trous dust storms in 1892, the Department of Agriculture and Rural 
Industry turned him down.23

The American government was more responsive when a similar di-
saster, the Dust Bowl, struck the Southern Plains four decades later. 
President Franklin D. Roosevelt made soil conservation a part of his 
New Deal, and a charismatic chief, Hugh Hammond Bennett, led the 
ensuing campaign for almost two decades.24 He created a huge federal 
agency from scratch: founded in 1933, the US Soil Conservation Ser-
vice had 13,331 employees only four years later.25 Appropriations con-
tinued to grow after Bennett left the helm, and the Soil Conservation 
Service won broad acclaim as “one of the more successful agencies 
spawned by the New Deal.”26 Renamed Natural Resources Conserva-
tion Service in 1994, it exists to the present day.
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Like most New Deal agencies, it had a turbulent start. It began in 
1933 as the Soil Erosion Service within Harold Ickes’s Department of 
the Interior but moved to the Department of Agriculture in 1935 and 
was renamed Soil Conservation Service. The change was more than a 
formality, as Ickes sought to build a department of conservation while 
the Department of Agriculture was traditionally a development 
agency.27 Furthermore, the soil conservation staff was competing for 
the ear of the farmer with county agricultural agents, the cooperative 
extension branch of the Department of Agriculture since 1914.28 When 
the Supreme Court annulled subsidies under the Agricultural Adjust-
ment Act in 1936, the Department of Agriculture set up an Agricultural 
Conservation Program that paid farmers for planting soil- conserving 
crops, a program that clashed with the work of the Soil Conservation 
Service and had about four times their funds.29 Fieldworkers were also 
struggling to find work for unemployed men that the Works Progress 
Administration dumped in their lap.30

But the Soil Conservation Service had a powerful sense of mission. 
For Bennett, soil conservation was a moral crusade, and it was about 
nothing less than the future of America. As Bennett declared in a mem-
orandum for Ickes in 1934, “Unrestrained soil erosion, if permitted to 
continue, will result in the virtual elimination of civilization from 
great areas of the United States.”31 Even in the midst of the Great De-
pression, Bennett found that soil erosion was one of America’s greatest 
problems, and he waged his campaign with a zeal that bordered on the 
religious. As Arthur Schlesinger wrote, Bennett preached his gospel 
“with Old Testament wrath.”32

For Bennett, the fight for the fertile soil was as old as humanity, and 
history showed what failure would mean. “Great civilizations and 
great nations of the past have disappeared because their wealth of soil 
was washed away by erosion,” Bennett declared in a national radio 
broadcast in 1939.33 He was not alone in this point of view. The New 
Deal gave birth to a distinct literary genre that survives to the present 
day: sweeping global histories that find neglect of the soil throughout 
human history, along with the terminal result. The tradition includes, 
among others, Behold Our Land by Russell Lord (1938), Topsoil and Civ-
ilization by Vernon G. Carter and Tom Dale (1955), Far from Paradise by 
John Seymour and Herbert Girardet (1986), and Dirt by the University 
of Washington geologist David Montgomery (2007).34 Randal Beeman 
and James Pritchard have called them “soil jeremiads.”35
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Bennett’s view of history left its mark on political strategies. If soil 
conservation was really about the future of human civilization, the 
mission justified drastic means. As a result, Bennett’s crusade initially 
looked rather authoritarian: his early correspondence talked about 
“regulations of land use in the public interest” and “zoning laws re-
quiring all property owners to cooperate in erosion control through 
the proper use of their own land and through financial contribu-
tions.”36 Bennett even had no qualms about quoting Mussolini (see 
chapter 32, Pontine Marshes) in a congressional hearing, as he liked to 
see the Fascists fighting erosion without petty concerns about land-
owners and costs: “The Italian Government does not profess to apply 
an economic yardstick to its program.”37 Dictatorial powers were no 
problem for Bennett as long as they served the right cause.

Bennett’s crusade brought the canyons of southwestern Georgia, 
heretofore scarcely known beyond the region, into the national spot-
light. “For soil conservationists, New Dealers, environmental writers, 
and even a few southern liberals, Providence Canyon served as the 
poster child of southern soil abuse,” Paul Sutter has noted.38 Bennett 
showed a picture on page four of his 1939 book Soil Conservation, a 
massive tome of almost a thousand pages, and other authors were 
equally enchanted.39 Interest was less pronounced when it came to 
doing something about these gullies. When the Soil Conservation Ser-
vice was scouting Georgia’s Coastal Plains in search of the right place 
for a demonstration project in 1935, it chose Muckalee Creek near 
Americus, some forty miles to the east of Providence Canyon. The gul-
lies looked spectacular in pictures, but they were a hopeless case even 
for an agency that was not otherwise lacking ambition.

Like other demonstration projects around the country, Muckalee 
Creek was officially established “for the purpose of employing and 
demonstrating all known practical methods of erosion control.”40 In 
reality, they were sites of institutional learning. Local conditions were 
waiting to be explored, tools and methods were put to the test, and 
they served for on- the- job training: soil conservation was one of the 
few professions where qualified people were in short supply during the 
Great Depression. Staff at Muckalee Creek did not dare to propose a 
crop rotation until after a year of observations and learning about the 
best way to build dams in gullies, and that was a fairly typical experi-
ence.41 Soil conservationists “were doing a type of work that had not 
been done before,” and some made no bones about their initial igno-
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rance in retrospect. A demonstration project in Northern Georgia 
frankly declared that “in the early days of the project much of the 
work . . . was ‘hit and miss.’”42

All that made for a notable gap between visions and realities. While 
Bennett and his associates pledged to save American civilization, his 
staff was frantically trying to understand the realities on the ground. It 
did not help that many farmers were skeptical of outside interven-
tions, down to fears that “the Government would take over their 
lands” (see chapter 6.2, Agrarian Reform).43 And then there was the 
gap between land use ideals and economic necessities. The Soil Con-
servation Service proposed to “use each acre for the purpose for which 
it is best suited,” but what if a soil- conserving crop rotation reduced 
the farm’s income?44 Farmers and soil conservationists could find 
some common ground in the end, but that took a process of mutual 
adaptation. It also took money. The Soil Conservation Service was gen-
erous not only with words of wisdom but also with equipment, plants, 
and services, and thus became part of the tradition of farm subsidies 
(see chapter 2.2, Power Games) that grew out of the New Deal.

All that put Bennett’s moral crusade on a slippery slope. Many con-
servation measures were ambiguous in that they allowed a more inten-
sive use of the soil, and these measures often won the day because they 
helped to boost per- acre productivity. The work of the Soil Conserva-
tion Service increasingly gained a business- friendly touch, and the 
fight against erosion gradually turned into a quest for intensification. 
Bennett was reluctant to embrace the trend and left it to his successor 
Robert M. Salter to draw the conclusion from the experience in the 
field. “We need to concentrate on increasing yields,” Salter declared at 
the annual meeting of the National Association of Soil Conservation 
Districts in 1952.45 His bluntness earned him a spat with Bennett who 
felt that Salter was “wrecking soil conservation,” and discussions have 
raged ever since as to whether paying farmers for erosion control was 
good policy, a sellout, or something in between.46

The Soil Conservation Service never abandoned the great story of 
soil and civilization, as it had more appeal than the ambiguities of ev-
eryday work. That left its mark on global discussions when soil conser-
vation became part of American development policy during the Cold 
War. On the surface, it all looked like a matter of moral vigor. When 
Walter Lowdermilk, the second in command in the Soil Conservation 
Service until 1947, gave a speech in Jerusalem in 1939, he suggested 
that it was time for an Eleventh Commandment: “Thou shalt protect 
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thy fields from soil erosion and thy hills from overgrazing by thy herds, 
so that thy descendants may have abundance forever.”47 Bennett went 
on a two- month tour through South Africa in 1944, and his disciples 
followed suit, crisscrossed the globe, and turned American soil conser-
vation into a global endeavor.48 One federal official resigned from his 
government job and went to Abu Ghraib College in Baghdad, a place 
that would see other types of US activities decades later.49 Soil conser-
vationists abroad talked more about terraces, strip cropping, and 
plowing on the contour than about the bottom line, and few dared to 
spell out that the American way of soil conservation effectively hinged 
on a federal government in spending mode. Donald Worster has calcu-
lated that “more than $2 billion was spent by New Deal agencies in the 
thirties to keep the farmer of the plains region in business.”50

3. WHO REALLY CARES ABOUT EROSION?

With the Dust Bowl firmly entrenched as a global icon, it has become 
difficult to recognize the oddity of its rise to prominence. The Southern 
Plains were a peripheral region by almost any standard, devoid of a me-
tropolis, a particular commodity, or a distinctive landscape. It was also 
a latecomer in agricultural development. The region figured on 
nineteenth- century maps as the “Great American Desert,” and the 
great plow- up in the 1920s was but a minor sequel to what had hap-
pened in the nineteenth century. The dust storms were certainly not 
unprecedented in history, nor were they the first to become subject to 
scientific scrutiny. When drought fell upon the Russian steppe in the 
early 1890s and dust storms plagued the region, some of the accounts 
were from field research stations.51

But when it came to capturing the public imagination, reports from 
soil scientists were no match for the spectacular photographs that 
showed a wall of sand moving across the Great Plains. It was pictures 
that made the Dust Bowl, as they touched a nerve in society at large. 
People associate soils with stability and permanence across cultures, 
and soil on the move mirrored a society in which all certainties were 
evaporating: it was the perfect symbol for disturbing times. Just like 
the Great Depression, the dust storms were a menacing and disturbing 
threat that came out of nowhere and struck helpless victims indiscrim-
inately. Everyone could relate to the experience of Great Plains 
farmers, if only to put one’s personal troubles into perspective. “People 
beset by depression needed someone white with whom they could 
identify and who was worse off than they were,” the rural historian 
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David Danbom has written.52 The only people who had mixed feelings 
were the plainsmen themselves, who did not like their home being 
portrayed as a disaster region (see chapter 25, 1976 Tangshan Earth-
quake). But voices from the ground did not count for much in a my-
thology that was about so much more: the Great Depression, the 
future of the American dream, soil conservation, and modernity as 
such. The story of the Dust Bowl is also the story of the cultural occu-
pation of a peripheral region.53

It provided a fitting illustration of what it meant to fight erosion in 
the twentieth- century world. The frontiers of the nineteenth century 
were crucial arenas of social development that formed the imagina-
tion of entire nations: from Frederick Jackson Turner to South African 
Afrikaner myths.54 But as industrialization and urbanization changed 
societies all over the West, agriculture lost its former preeminence in 
minds and economies. Everything about the countryside was 
shrinking: its share of the population, its economic significance, its 
political pull. Agriculture became a marginal part of modern societies, 
and fewer and fewer people were in touch with the fragile soils. Pic-
tures took the place of firsthand experience, and pictures were more 
open to different readings and more easily forgotten.55

The change of production methods created further obstacles for 
soil conservation. The fight against erosion was about the long view: 
the goal was to look beyond the needs of the day and preserve fertility 
for future generations. But farmers and policymakers were also inter-
ested in the next harvest, and this divergence of chronological hori-
zons hampered many a conservation program. Dokuchaev’s research 
program failed in the wake of the 1892 dust storms because it aimed for 
a comprehensive investigation of the steppe’s biological history while 
the Russian government sought quick solutions.56 Short- term thinking 
spread with particular vigor in the years after World War II, if only for 
lack of a choice. In the new agriculture, the crucial factors were size, 
speed, and the sophisticated use of technology. It made farming enor-
mously capital- intensive, and that discouraged reflections on the long 
haul: while nineteenth- century farmers could simply ride out a few 
bad years with some reserves (see part VI, Final Reserves), postwar 
farmers had contracts, bills, and installments that called for imme-
diate attention. “Get bigger, get better, or get out,” the US secretary of 
agriculture Earl Butz told America’s farmers in the 1970s, and agricul-
turalists in other parts of the world heard similar advice.57 It was good 
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for urban consumers, as food prices fell to historic lows. It was not so 
good for those who cared about the future of the soils.

Even environmentalists were reluctant to embrace soil conserva-
tion. Western environmentalism had its mainstay in urban areas, and 
if urbanites cared about farmers at all, it was usually in an adversarial 
mode. Farmers used dangerous chemicals such as DDT (see chapter 38, 
DDT), they ignored animal welfare (see chapter 36.3, Liberation Move-
ments), and their pervasive use of synthetic nitrogen (see chapter 19, 
Synthetic Nitrogen) put water supplies in jeopardy. If, in addition to 
all these sins, the farmers were ruining their own soils, wasn’t that re-
ally their own problem, if not a well- deserved fate? Soil conservation 
also lacked the kind of moral clarity that environmentalists were 
craving. It was about local solutions, about balancing different param-
eters, and about a compromise between conservation and profit. Most 
crucially, soil conservation was an eternal struggle, and a single 
drought or a long period of rain could ruin the achievements of many 
years. In other words, soil conservation was a difficult issue for envi-
ronmental campaigning.

Victory is an elusive concept when it comes to saving the soil, and 
the Soil Conservation Service was never in a position to display “mis-
sion accomplished” banners. According to the most recent overview, 
the 2007 National Resources Inventory, an acre on the Southern Plains 
is losing 6.2 tons of soil per acre to wind erosion every year. Some 70 
years after the Dust Bowl, that amounts to an annual loss of more than 
more than 200 million tons of topsoil.58 All over the world, govern-
ments, experts, and stakeholders discuss what that means for feeding a 
global population of 10 billion or more in the twenty- first century, and 
solutions range from comprehensive land use planning to the invis-
ible hand of the market. The one certainty is that the solution of the 
nineteenth century is no longer in the cards. We no longer have the 
land for another great plow- up.

Today’s soil jeremiads do not lack staggering statistics (see chapter 
7.2, Numbers Games), but their concerns are a tough sell in an urban 
society. Even the management of Providence Canyon State Park is re-
luctant to push the issue. The website of Georgia’s Department of Nat-
ural Resources leaves it at an opaque reference to “poor farming 
practices during the 1800s,” and the displays at the local museum are 
equally short on remarks about monoculture, or the global web of 
cotton, or the learning curve of settler societies.59 And that is already 
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an improvement over earlier states of denial. When the Lower Chatta-
hoochee Valley Area Planning and Development Commission made 
its case in 1969, it blamed “the ruthless hand of nature.”60

Nature reserves (see chapter 26, Kruger National Park) are usually 
meant to last forever, and Providence Canyon State Park was no excep-
tion: it was to be preserved “for the benefit of present and future gener-
ations,” as Georgia’s governor, Zell Miller, declared in an executive 

13.2 Providence Canyon in 2015. Image, Frank Uekötter.
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order in 1998.61 Human- made landscapes can last a long time. Left over 
from gold mining in the first century AD (see chapter 1.3, Abandon-
ment), the spectacular cliffs of Las Médulas in northwestern Spain 
were inscribed on the UNESCO World Heritage List in 1997.62 But in 
the case of the Little Grand Canyon, the whiff of eternity quickly dis-
persed on the ground. Erosion is an ongoing process, easily identified 
in muddy runoff and exposed roots. Park managers are struggling to 
contain the spread of kudzu, a fast- growing vine that the Soil Conser-
vation Service brought to the South in the 1930s, which has since 
achieved a notoriety akin to Australia’s cane toads (see chapter 14, 
Cane Toads). In remote places, tourists (see chapter 22, Baedeker) are 
etching graffiti into the canyon walls. The designation of Providence 
Canyon as a state park was not the end of its history, any more so than 
the creation of the Soil Conservation Service was the end of erosion. 
When it comes to fertile soil, it does not take a bible reading to experi-
ence a touch of the apocalypse.



14

Cane Toads

Immigrants on the March

1.  A GOOD IDEA AT THE TIME

Australia was a latecomer to the sugar business (see chapter 2, Sugar). 
Sugarcane was first planted near Brisbane in the 1860s, more than two 
centuries after the sugar revolution on Barbados and several decades 
after European sugar beets emerged as a competitor. Sugar grew into an 
agricultural industry along Australia’s eastern coast in Queensland and 
northern New South Wales, far away from thriving southern towns 
like Sydney, Melbourne, and Adelaide, and it became a pillar of the re-
gional economy. By the 1930s, sugarcane was the defining agricultural 
crop in Queensland, accounting for two- thirds of the state’s produce 
and a quarter of its income.1

Like every monoculture, Queensland sugar faced challenges on 
multiple fronts. The labor regime changed several times over the first 
fifty years. Sugar cultivation began with indentured labor from Van-
uatu and the Solomon Islands, and Queensland looked poised to 
become another plantation economy.2 However, recruitment from 
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Pacific islands became so difficult that the Queensland colony tried 
to annex New Guinea in 1883, which caused Britain to declare a pro-
tectorate on the southern coast of New Guinea where Queensland 
blackbirded some six thousand natives in 1884.3 “Colored” workers 
were expatriated after the new Commonwealth of Australia adopted 
its infamous White Australia policy in 1901, and sugar cultivators, now 
a community of family farmers, received generous government protec-
tion in return for the higher costs of white labor. Price protection and 
production quotas provided sugar producers with a measure of eco-
nomic stability until ascendant neoliberalism inspired deregulation 
in the late 1980s and early 1990s, which meant that for most of the 
twentieth century, the prime challenges for sugarcane farmers were 
biological in nature: irrigation and drainage (see chapter 29, Aswan 
Dam), soil erosion (see chapter 13, Little Grand Canyon), and pests 
and diseases.4

Australian sugarcane farmers faced their first biological crisis when 
a fungus caused severe losses from red rot disease in the 1870s. Some 
farmers abandoned sugarcane for maize or potatoes, but most survived 
by switching to less susceptible cane varieties.5 In order to curb the 
spread of the sugarcane weevil borer, the Colonial Sugar Refining 
Company (CSR), a milling company that drove the application of sci-
ence in Australian sugar, introduced tachinid flies from Fiji in 1914. 
This did not eliminate the pest, but it reduced its damage, which al-
ready qualified as a success in the perennial fight against biological 
contestations (see chapter 12, Boll Weevil). In the fight against cane 
grubs, CSR recommended soil fumigation while experts were searching 
for an animal with an appetite to match.6

Biological pest control became fashionable in the wake of excessive 
pesticide use in the age of DDT (see chapter 38, DDT), but applied en-
tomology was actually older than the promise of better living through 
chemistry. It had come into its own in the second half of the nine-
teenth century, a somewhat natural sequel to the botanical exchange 
(see chapter 27.2, Botanical Exchange) that catapulted species like 
breadfruit (see chapter 7, Breadfruit) into a global orbit: after scouting 
the world for the most productive organisms, experts were scouting 
the world for another set of organisms that would help get a grip on 
the problems of the new organic production regimes.7 More than 
once, biological pest control was essentially about the introduction of 
natural enemies that globe- trotting species had left behind in their na-
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tive homes, but the botanical exchange produced new challenges at 
the same time. The sugarcane weevil borer had likely come to 
Queensland with new cane varieties from New Guinea.8

Applied entomology developed earlier in the United States than it 
did elsewhere, but the growing network was ultimately transnational 
in nature. A native of Waldkirch, Germany, Albert Koebele was em-
ployed by the US Department of Agriculture when he went to Australia 
and discovered a ladybird that saved California’s citrus industry from a 
devastating pest. He moved on to Hawaii, introduced parasitic insects 
from the rest of the world by the dozens, and thus laid the foundation 
for a world- class center of biological pest control.9 Koebele also looked 
into Queensland’s cane grub problem during a visit in 1891. He urged 
his hosts to think about the introduction of an animal that Australia 
did not have naturally: toads.10

Four decades later, a delegate from Queensland’s Bureau of Sugar 
Experiment Stations traveled to the Fourth Congress of the Interna-
tional Society of Sugar Cane Technologists in Puerto Rico. The cane 
grub problem was still unresolved, and as it happened, one of the con-
ference papers was about a toad. Bufo marinus had come to Puerto Rico 

14.1 A cane toad. Image, Matthijs Kuijpers /  Alamy Stock Photo.
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just a few years earlier, though the toad, a native of tropical rain forests 
in the Americas, had been introduced on Barbados and Martinique in 
the early nineteenth century. The paper discussed the food habits of 
Bufo marinus and provided a glowing description of its potential for 
pest control. A delegate from Antigua took issue with the presentation 
and noted that the toad had become a nuisance on his island, but 
other delegates were more impressed. A shipment of Bufo marinus was 
on its way to Hawaii within a month, and the animal, soon known in 
sugar circles as cane toads, went on to other Pacific islands over the 
following years: Guam, Taiwan, Fiji, New Guinea, and the Philippines. 
Queensland received 101 specimens in 1935.11

The speed was far more impressive than the underlying knowledge, 
but pest control experts were men of quick decisions. In 1923, the di-
rector of Puerto Rico’s Insular Experiment Station brought cane toads 
to the US territory on an impulse after watching a few hungry toads 
consuming insects under a lamp in Jamaica while waiting for his ship.12 
It was not scientific protocol, but seeing cane toads in action was quite 
an experience. Cane toads have a voracious appetite, and they are big: 
females can grow to a weight of more than two kilograms.13 They also 
eat everything that fits into their big mouth, and cane toads have been 
observed eating a rat 20 percent their weight.14 A powerful toxin from 
its parotoid glands protects the toad from large predators. It looked like 
the perfect exterminator for all kinds of pests, a kind of DDT with 
warts (see chapter 38, DDT), and optimistic scientists were glad to send 
them to different places with different insect problems. It might have 
worked if evolution had not given insects the ability to fly.

As it turned out, cane toads were not much help in the fight against 
cane grubs. They just sat on the ground while grubs multiplied in the 
soil below or buzzed over the toads’ heads. Cane toads were also in-
clined to go where insects were abundant, and that was not necessarily 
in a field of sugarcane. On Hawaii, where a scarcity of insects and in-
hospitable volcanic soils drove cane toads into the vicinity of human 
settlements, biologists found that they were prolific consumers of 
cockroaches.15 In Australia, beekeepers were among the first to com-
plain about the new species, as cane toads gathered around beehives 
for a reliable stream of insects.16

Sugarcane farmers returned to soil fumigation, and chemicals took 
over after World War II. A new insecticide, benzene hexachloride, 
brought splendid results when applied in late spring or summer; it is 
now banned under the 2001 Stockholm Convention on Persistent Or-
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ganic Pollutants (see chapter 24.3, Getting Serious).17 Perhaps the last 
hurrah came in August 1937 when a pair of cane toads was on display 
at the Brisbane Exhibition, but excitement about the biological curi-
osity waned when the giant toads showed up on people’s doorsteps.18 
Cane toads had come to stay, and they were spreading: they multiplied 
rapidly, they ate a lot of other species, and when they were eaten them-
selves, the predator gained a lethal dose of poison.19 When the Interna-
tional Union for Conservation of Nature (IUCN) published the booklet 
100 of the World’s Worst Invasive Alien Species in 2000, cane toads were 
one of three amphibians on the list.20

2. INVASION

The IUCN’s booklet sought to raise awareness for “the risks of further 
harmful invasions,” and it offered a number of dramatic examples. In-
troduced into Lake Victoria in 1954, the Nile perch “contributed to the 
extinction of more than 200 endemic fish species through predation 
and competition for food.” The damage extended beyond the water-
line, as the flesh of Nile perch was oilier than the flesh of native species 
and thus required more firewood to dry, which contributed to regional 
deforestation and subsequent erosion. Lake Victoria was also plagued 
by the water hyacinth, a fast- growing plant that was “found in more 
than 50 countries on five continents.” Other featured stories included 
the brown tree snake on Guam, the tropical Caulerpa seaweed, which 
escaped into the Mediterranean from the Monaco Aquarium in 1984, 
and feral pigs. All in all, the booklet argued that “alien invasion is 
second only to habitat loss as a cause of species endangerment and ex-
tinction” (see chapter 11, Dodo).21

The impacts of invasive species varied widely, and so did the causes 
of their global spread. Trade and botanical exchange were important 
venues of transfer, but they were barely the only ones. American sol-
diers brought the brown tree snake to Guam as unintended military 
cargo during World War II.22 The Burmese python came to the Ever-
glades because bored or overtaxed pet keepers released them from cap-
tivity.23 Colombia has had wild hippopotamuses since they escaped 
from the derelict private zoo of drug lord Pablo Escobar (see Interlude, 
Opium).24 And sometimes we know only the place but not the cause. 
The red fire ant spread across North America from the port of Mobile, 
Alabama, but the precise circumstances remain a mystery. After all, in-
terest in fire ants was limited until 1957 when the United States De-
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partment of Agriculture launched a massive and spectacularly 
unsuccessful eradication campaign (see chapter 38.1, Panaceas).

The cane toad was different in that it was introduced on purpose. 
Even more, its spread resulted from a cascade of failures within the ex-
pert community. It began with the shoddy science behind the paper 
at the 1932 Puerto Rico conference. The experimental design did not 
allow statements on the cane toad’s potential for pest control, and the 
decline of cane grubs on Puerto Rico between 1931 and 1936 was likely 
due to several years when the wet season was exceptionally wet and 
the dry season exceptionally dry. Delegates also failed to follow up on 
the sobering experiences in Antigua. Back in Queensland, release of 
toads was rushed because the next meeting of the International So-
ciety of Sugar Cane Technologists was about to convene in Brisbane in 
August 1935. When Australia’s Department of Agriculture imposed a 
ban on further releases later that year, the Bureau of Sugar Experiment 
Stations fought to repeal the decision.25 But for all the individual mis-
takes, the real blunder was about expertocratic tunnel vision. Stopping 
an invasive species was not what sugar scientists were programmed to 
do.

Biological pest control was about delivering solutions for embattled 
farmers. There was no reward for caution, and certainly not in the 
years of the Great Depression. Economic imperatives were always in 
the room when biological experts convened, and not just in a meta-
phorical sense. At the Puerto Rico conference, the most fervent propo-
nent of cane toads was an English- born businessman named John 
Waldron, director of the Oahu Sugar Company and chairman of the 
Hawaiian Sugar Planters’ Association.26 Producers hired and fired 
many of the experts, and any sense of societal obligations paled in 
comparison to the scientists’ allegiance to their commodity network. 
And then there was the experience of biological fieldwork: for men 
who spent their lives in inhospitable environments accumulating 
plenty of scratches, bruises, and diseases along with the coveted spe-
cies, it was hard to get worried about an awkward- looking amphibian 
that was no threat to humans. Scientists only had to look at their own 
bodies to see that everything came at a price. Albert Koebele was in his 
mid- fifties when he quit his job on Hawaii in 1908 and returned to his 
boyhood home of Waldkirch, where he spent the last sixteen years of 
his life in failing health, the gruesome result of the maladies that he 
had acquired on his global journey.27
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Revealingly, cane toad research effectively came to an end when 
sugarcane farmers discovered that the species failed in its assigned 
task. Cane toads were spreading, much to the dismay of ordinary 
Queenslanders, but this did not stimulate scholarly interest. Cane 
toads figured as a mere curiosity in biological circles, and when they 
became a scientific object during a field course of the Organization for 
Tropical Studies in Costa Rica in 1970, it was research of the 
testosterone- fueled kind. The group discovered that tadpoles of the 
Bufo marinus variety did not hide when threatened and speculated 
that it might be due to an awkward taste. In order to test their hypoth-
esis, eleven students and faculty members volunteered as “mock pred-
ator,” chewed tadpoles from eight different species, and recorded 
palatability on a scale of one to five. The volunteers gained confirma-
tion of their hypothesis and a really bad taste in their mouths. It is the 
kind of experiment that would have raised eyebrows on the ethics 
committees of later years, but the scientists made up for moral qualms 
with beer.28 The experiment received a measure of fame when the lead 
researcher won the 2000 Ig Nobel award for biology.29

A giant toad looked custom- made for the age of visual media, and 
the filmmaker Mark Lewis produced one of the most popular docu-
mentaries of Australian history, Cane Toads: An Unnatural History, in 
the 1980s. It thrived on numerous allusions to movie history, the 
Queenslanders’ redneck reputation in the rest of Australia, and plenty 
of jumping- off points for readers of postmodernist literature.30 The 
media covered the invasion with sensationalist frontline reports, 
grateful about an enemy that was neither politically volatile nor prone 
to canceling advertising. Enraged citizens jumped into action and col-
lected cane toads for euthanization or smashed them on the spot. 
When it came to invasive species, humans were inclined to draw on 
the rationales of total war (see chapter 35, Pine Roots Campaign), not 
least because it suggested moral clarity: invaders were villains, collabo-
rators were traitors, victims deserved sympathy, and the only legiti-
mate response was an all- out fight. But did it really make sense to think 
in these terms?

The language of war has raised awareness of the perils of biological 
invasions among governments and experts. If cane toads were discov-
ered for pest control today, they would undergo a number of tests that 
would preclude another blunder.31 But fears of invasion are a difficult 
guide for action if there are too many enemies and too many bat-
tlesites. It has always been difficult to keep track of all invasive animals, 
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plants and pathogens, and they have shown up in the most inconspic-
uous of places. In the postwar years, Queensland canegrowers were 
struggling with groundsel bush, a type of weed that arrived from the 
United States and was clogging their drainage channels.32

Cane toads were among the invaders that achieved iconic status, 
but that was always a small group. Few people know about avian ma-
laria, the small Indian mongoose, or the Indian mynah bird, all of 
which made it onto IUCN’s list.33 Even the cane toad is widely un-
known outside Australia, and it is debatable whether awareness within 
the country has made people sufficiently cautious. When two outback 
towns in western Queensland found too many insects in local gardens 
in the 1970s, they brought in cane toads on purpose.34 As to the men 
who brought the cane toad to Australia, there was none of the recrim-
ination that one might expect for officials who triggered an invasion 
out of carelessness. The toad’s willing collaborators remained in their 
posts, and when Australia’s delegate to the 1932 Puerto Rico confer-
ence, Arthur Bell, died in 1958, the Queensland branch of the Austra-
lian Institute of Agricultural Science and Technology voted to name a 
student research paper award after him.35

When biologists finally embarked on scientific studies of the inva-
sive species, their publications painted a nuanced picture. As with all 
good science, it came with caveats about unknowns and methodolog-
ical limits, but the results challenged some of the pillars of the battle 
against cane toads. For one, cane toad damage was far from universal, 
and some animals were barely affected: the effects on the bird popula-
tion were minimal.36 For another, the damage looked different than 
expected. The spread of cane toads did affect the native frog popula-
tion, but the overall impact was about rarefication rather than elimi-
nation (see chapter 11, Dodo).37 Even when it came to damage among 
top predators, which succumbed to the toads’ poison in great num-
bers, the results were ambiguous. A study of mortality among fresh-
water crocodiles showed that some populations were devastated while 
others were not.38 Perhaps most important, studies found that cane 
toads were fond of disturbed habitats, which was often synonymous 
with places of human activity.39 Looking across their well- watered and 
well- lit backyards, suburbanites were inclined to think that cane toads 
were everywhere. In reality, cane toads in the backyard were in their 
favorite place.

It was one of the archetypical conflicts of modern conservation: 
people with dramatic pictures stood against scientists with more com-
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plicated findings. Moreover, people had a powerful narrative, that of 
invasion, while biologists had none. As a branch of biology, ecology 
offers quantifiable observations rather than value judgments, and 
while scientists could show that worries about extinction were over-
blown, they could not rule it out on principles. In the absence of a 
better rhetoric, scientists fell back on military metaphors. One of the 
leading scientists, Rick Shine, wrote in his research memoirs that 
“invasion- front toads were the amphibian equivalent of the troops 
sent in to assault vigorously defended castles during the Napoleonic 
Wars.”40

There is actually a template for the impact of cane toads, but it runs 
against hegemonic concepts of culpability. The common reading im-
plies a mistake somewhere in the past that no one would repeat in our 
own time. According to a powerful cultural script, perhaps enhanced 
by Enlightenment thinking, it is individuals rather than systems that 
are to blame for accidents (see chapter 39.2, Drawing Up Lessons). But 
today most biological invasions happen accidentally, and if we look 
beyond cultural conventions, there is no way to deny that the effects 
of cane toads are remarkably similar to the effects of modern societies. 
They spread continuously and irrevocably and throw environments 
off balance without much regard for what was there. Humans have 
even targeted the same group of animals. Just like cane toads, legions 
of hunters took pride in targeting large predators: wolves, lions, tigers, 
dingoes, whales (see chapter 9, Whaling). In essence, invasive species 
are just another disturbance that ecosystems experience in modern 
times. Humans treat them as distinct moral problems nonetheless, or 
maybe because of that.

When the IUCN convened a meeting of scientists in Kuala Lumpur 
in 1999, it faced an unexpected problem. The group was supposed to 
compile in time for the millennium the aforementioned list of the 
world’s worst invasive species, but for all the disagreements around the 
table, the experts were unanimous about one point: among the broad 
range of invasive species, humans were clearly the worst. The IUCN 
did not allow it and insisted on a list that focused on animals, plants, 
and pathogens, and the reasons remain anyone’s guess.41 Maybe it was 
about definition problems or political goals. Maybe it was about disaf-
fection with human self- pity. Or perhaps the decision mirrored a real-
ization that the concept of invasive species satisfies a deep desire of 
modern people. The public furor about cane toads and other invasive 
species revealed a sense of gratefulness for an environmental problem 
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where human responsibility was not quite so glaring. Environments 
do not need invasive species. But maybe humans do.

3. METAMORPHOSES

Australia’s nature was isolated for much of its evolutionary history, 
and that made it particularly vulnerable to new animals and plants. 
The fight against these invaders runs through the modern history of 
Australia, and it has seen some spectacular successes. An introduced 
moth eliminated a plague of prickly pear cacti in the 1920s, an achieve-
ment of biological pest control that was surely on the mind of the pro-
tagonists in the cane toad affair.42 After World War II, researchers 
discovered a virus for feral rabbits that achieved a 99.8 percent fatality 
rate in laboratory experiments and killed up to 95 percent in the wild.43 
Australians have fought the advancing cane toad physically and scien-
tifically, but it has failed to make much of a difference. The toad’s tox-
icity renders populations immune to natural predators, and their 
phenomenal reproduction rate means that even severely decimated 
populations can rebound quickly. When cane toads were found 
breeding near Sydney Airport in 2009, authorities managed to extin-
guish the population with a vigorous campaign over several years, but 
with millions of adult cane toads in the country, it is just a matter of 
time until the next one jumps off a truck. The only documented case 
of permanent extermination happened on a tiny island with a single 
freshwater pond off the coast of Bermuda.44

Cane toads will be a part of Australia’s nature for the foreseeable 
future, and they will keep expanding their range. However, these are 
not the same cane toads that arrived some ninety years ago. Condi-
tions in the rain forest were different from conditions at the invasion 
front, and researchers have found significant changes in the toad’s 
skeletal morphology. In other words, the cane toad did not arrive as a 
ready- made “invasion machine” on the Australian continent but 
rather became one in response to the new conditions. It showed in dra-
matic change in the speed of invasion, which increased from fifteen to 
sixty kilometers per year.45 Evolutionary change also means that cane 
toads may adjust to drier and colder climates and spread to heretofore 
inaccessible parts of Australia. The species’ range may change even 
more in response to global warming.

Cane toads were adapting, and so were the environments that they 
disturbed on their march across the continent. Native Australian frogs 
learned that eating cane toads was not a good idea.46 Native mammals 
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had similar experiences and increased their life expectancy by leaving 
the poisonous toads alone.47 For species that refused to learn, evolu-
tionary change was the path of adaptation: researchers found a de-
crease in the jaw size of snakes that prevented them from consuming 
lethal- sized toads.48 Some effects were even positive: cane toads killed 
native parasites and thus reduced the parasite burden for native frogs.49 
To be sure, cane toads remain a disruptive force of the first order, and 
yet their effect was not as one- dimensional as the imaginary of inva-
sion suggested. Ecosystems invariably change in response to a rapidly 
multiplying species without natural enemies, but a multitude of adap-
tations and feedback cycles makes predictions about future develop-
ments a gamble. More than eight decades after the arrival of Bufo 
marinus on the Australian continent, Rick Shine put it as follows: 
“Cane Toads mow down the top predators, and we still don’t know 
where it will all end.”50

Species and environments changed naturally, but learning was a 
more complicated thing among humans. Anger about the warty in-
vaders remains strong, and modes of adaptation are not necessarily 
about making peace. Cane toads have been subjected to various ma-
chismo activities from pub races to alcohol- fueled toad busting. 
Scholars have drawn parallels to Australia’s harsh immigration regime, 
but there may be more to it.51 Maybe the battle against cane toads 
comes down to a subliminal reaffirmation of human supremacy. The 
fight allows people to adopt a heroic posture as unselfish stewards of 
embattled environments, knowing that cane toads cannot harm hu-
mans unless eaten. Or maybe it is just a tale about the superficial lure 
of visuality (see chapter 39.1, The World Was Watching). One of the 
iconic scenes in Mark Lewis’s Cane Toads showed a swerving Volks-
wagen minibus on a toad- filled road that seeks to smash as many am-
phibians as possible. It may be the perfect visualization for the fight 
against cane toads: forceful, futile, and probably fake. According to 
Rick Shine, the toads were actually melons.52

However, Cane Toads was not just about fear and loathing. The doc-
umentary also showed retirees talking affectionately about the toads 
in their backyards. It could point toward a looming cultural accommo-
dation, and it would not be the first of its kind. Some migrating species 
have become natives at the other end of the world, like eucalyptus (see 
chapter 27, Eucalyptus) in Israel.53 Some developed a love–hate rela-
tionship with locals, such as the boll weevil (see chapter 12, Boll 
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14.2 A bar in Port Douglas, Queensland, advertises a pub race with cane toads 

in 2004. Image, LatitudeStock /  Alamy Stock Photo.
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Weevil) in the American South. Some are stuck with a stigma for cen-
turies, like the breadfruit (see chapter 7, Breadfruit) in the Caribbean. 
And some species have roots that are all but forgotten: it never mat-
tered for Queensland farmers that they were close to the native home 
of sugarcane. Societies have found many different ways to deal with 
migrants, and it is now a given that there is “no universally accepted 
set of terms to describe an alien species.”54 Even native range can be a 
remarkably flexible concept. When Rick Shine visited Costa Rica, a 
local biologist told him that cane toads were an invasive species.55

All the while, scientific research continues, but it struggles to make 
itself heard— a remarkably defensive posture in a modern age that bred 
more than one self- confident profession. But biological research will 
never deliver the kind of moral clarity that the mythology of invasion 
suggests, and it may not even answer all the important questions. Re-
search has flourished since the making of Cane Toads, and yet knowl-
edge shows some glaring gaps. For example, research has focused 
overwhelmingly on northern Australia even though migration into 
the more populous south is bound to become controversial. According 
to an article of 2015, no study had been published on the impact of 
cane toads in southern Australia since 1993. It was a surprising result 
in light of the cultural vibrancy of cane toads, and it cast a light on the 
fragility of expert networks in conservation: “We have failed to recog-
nize a major ecological problem unfolding in a place close to major 
cities where logistics are straightforward, and robust experimental de-
signs are possible.”56 After decades of feverish debates and plenty of 
activities, Australia’s engagement with cane toads comes down to a so-
bering conclusion, one that we can observe more often in conversa-
tions about migrants: we don’t really know them.



15

Saudi Arabia

The State of Resources

1.  THE GREATEST PRIZE

In February 1945, King Ibn Saud boarded an American warship in the 
port of Jeddah. It brought him to the Great Bitter Lake in the Suez 
Canal, where he met the American president Franklin D. Roosevelt. It 
was barely a meeting of equals. In the Kingdom of Saudi Arabia, Ibn 
Saud ruled some three million people who mostly lived in poverty in a 
harsh desert environment, and the trip to the Suez Canal zone was 
only the second during his long reign that had taken him beyond the 
borders of his country. Roosevelt had just started his fourth term as 
president of the United States and had come straight from the Yalta 
Conference with Joseph Stalin and Winston Churchill. Roosevelt and 
Ibn Saud talked for five hours and touched on many issues, including 
their bodily ailments as two aging men. When Roosevelt learned that 
Ibn Saud envied his wheelchair, he left him with his spare one as a me-
mento. It helped forge one of the most unlikely alliances of modern 
history, which also proved to be one of the most resilient.1 The deal 
between the leading democracy of the West and the royal fiefdom— 
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Saudi Arabia is the only country named after its royal family— is still 
on after seventy- five years in spite of numerous predictions that it 
could not last.2 It has survived, among other things, Nasser’s Pan- 
Arabism, the 1967 Arab–Israeli War, the Islamic Revolution in Iran, two 
American- led wars against Iraq, the terrorist attacks of 9/ 11, various 
other acts of terrorism, and the Arab Spring. The incumbents of 2022, 
King Salman and Joe Biden, are the seventh Saudi king and the fif-
teenth American president to honor the agreement.

One can summarize the essence of the agreement in a single word: 
oil. Saudi Arabia holds the world’s largest petroleum reserves, and the 
United States has always been the world’s leading consumer. The deal 
was a perfect match in material terms, but the rationale was rather 
young when Roosevelt and Ibn Saud met. As recently as 1941, the 
United States had shown its lack of interest in Saudi Arabia’s oil by re-
fusing Lend Lease aid for the country.3 However, World War II cata-
pulted the country into a global leadership role and the US secretary of 
the interior Harold Ickes warned of an upcoming scarcity of oil in 
1943, and these concerns meshed with news from geologists who had 
explored the potential of the Persian Gulf region.4 Oil had been discov-
ered in Kuwait and Saudi Arabia five years earlier, and the geologists 
found that reserves were huge. In fact, they were so huge that, in the 
explorers’ opinion, the Middle East was bound to dethrone the United 
States as the traditional world leader in oil production. One member of 
the mission put it to the US State Department as follows: “The oil in 
this region is the greatest single prize in all history.”5

By the mid- twentieth century, the modern world had plenty of ex-
perience with resource- led development. Sugar (see chapter 2, Sugar) 
had made the Caribbean a part of the world economy, guano (see 
chapter 8, Guano) had turned a nation in default into one of Latin 
America’s most reputable debtors, and revenues from rubber tapping 
had built an opera house in Manaus (see chapter 1.2, Boomtowns). But 
mineral wealth inevitably ran out after a while, and the built relics pro-
vided stark reminders of bygone boom times. “Condemned to nos-
talgia, tortured by poverty and cold, Potosí [see chapter 1, Potosí] 
remains an open wound of the colonial system in America: a still au-
dible ‘J’accuse,’” Eduardo Galeano wrote in Open Veins of Latin America, 
a classic in the mold of dependency theory (see chapter 30.2, In Their 
Theories).6 The precedent haunts those who write about oil in the 
twenty- first century. For example, Ricardo Soares de Oliveira con-
cluded his discussion of African oil states in the Gulf of Guinea with a 
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look across the Atlantic: “As happened to Andean countries haunted 
by their foundational silver booms centuries ago or Caribbean soci-
eties long shaped by the sugar needs of faraway consumers, the impact 
of the political economy of oil on the Gulf of Guinea will be acutely 
felt when oil profits are but a distant memory.”7

It was a matter of institutions and power relations whether Saudi 
Arabia would follow down the path of Latin American countries. 
Charles David Kepner and Jay Henry Soothill outlined a potential sce-
nario in their study of 1935, The Banana Empire (see chapter 10, United 
Fruit): “Politicians of small nations which are weak politically and un-
developed materially, anxious to stimulate agriculture and industry, 
fascinated by visions of interoceanic railways, and desirous of showing 
material results without much concern as to how these will be paid for 
in the future, have succumbed readily to the enticements offered by 
the fruit companies.”8 The commodity chains of the modern era were 
notorious for their unequal distribution of wealth among the various 
stakeholders (see chapter 2.1, Small Islands, Global Networks), and Ibn 
Saud was obviously at risk of falling for the lure of quick material gains. 
His empire was vast, fragile, and young— the Kingdom of Saudi Arabia 
was proclaimed as recently as 1932— and his meeting with Roosevelt 
revealed a penchant for tokens of appreciation. The presidential wheel-
chair ended up in Ibn Saud’s private apartment for showing off.9

Just like the banana business, oil was firmly in the hands of large 
multinational corporations. John D. Rockefeller’s Standard Oil Com-
pany monopolized the nascent oil industry in the late nineteenth cen-
tury and became a symbol of capitalist excess in America’s Gilded 
Age.10 A conglomerate of multinational companies, commonly called 
Seven Sisters, controlled the global flow of oil and much else from the 
1920s into the 1970s.11 The oil business was about big money and big 
men, and it produced epic stories: Daniel Yergin wrote a nine- hundred- 
page best seller about the testosterone- fueled orgy of arm- twisting, 
plotting, and downright fraud that built the modern world of oil.12 As 
quoted earlier, in his Wealth of Nations of 1776, Adam Smith remarked 
that conversations among merchants were bound to end in “a con-
spiracy against the publick.”13 Two centuries on, Calouste Gulbenkian, 
known as “Mister Five Percent” for his share in the Turkish Petroleum 
Company, offered an oil age addendum: “Oil friendships are very slip-
pery.”14

As commodities go, petroleum was also rather fluid in material 
terms. While guano (see chapter 8, Guano) was not good for anything 
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beyond fertilization, the uses of oil changed tremendously. The 
nineteenth- century oil business was about kerosene for lamps, an im-
portant business before the invention of the incandescent lightbulb. 
Transport became the defining market in the twentieth century, 
though it did not start with unrestrained automobility (see chapter 34, 
Autobahn). When Winston Churchill fought for the acquisition of a 
majority stake in the Anglo- Persian Oil Company as First Lord of the 
Admiralty shortly before World War I, his guiding thought was about 
the speed of British battleships.15 By the middle of the twentieth cen-
tury, the burgeoning market for plastics (see chapter 40, Plastic Bags) 
claimed a growing share of petroleum production. Oil became part of 
the fabric of modern life in various forms, but distinctly masculine 
business practices remained part of the game into the twenty- first cen-
tury. When East Timor became independent in 2002, Australia’s prime 
minister John Howard came to the celebrations with a copy of the 
Timor Sea Treaty that gave Australia a stake in the maritime oil and gas 
resources of the nascent country. East Timor’s prime minister signed 
the agreement and spent the following years in a ferocious battle with 
its big southern neighbor for a better deal.16

Against this background, it was anything but certain that Saudi 
Arabia’s newly discovered underground riches would translate into the 
wealth of a nation. In order to make a killing with mineral resources, 
the right people had to sell the right commodity at the right time for 
the right price, and things had to work out on the first try: unlike or-
ganic resources, mineral deposits do not regrow. In other words, the 
deal between Roosevelt and Ibn Saud was only the beginning of a giant 
gamble, but neither side was afraid of a fight. Ibn Saud had personally 
led a daring raid when he captured Riyadh in 1902, and the petroleum 
industry had known about fierce opposition ever since the Tiflis Com-
mittee of the Russian Social Democratic Workers’ Party had sent Ioseb 
Dzhugashvili (better known by his nom de guerre Stalin) to agitate 
among oil workers in Batumi on the Black Sea coast.17 Oil was a trade 
for tough men, but in the long run, bravery in battle was arguably less 
important in the making of that rarest of beasts, the happy single- 
resource state, than a robust set of institutions.

2. THE RIGHT PRICE

Saudi Arabia had exactly two ministries when Ibn Saud met Roosevelt, 
and neither counted for much. It was the king’s personal relations, his 
war chest, and his armed forces that held the young kingdom to-
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gether.18 The country was tantamount to a blank slate when it came to 
building a state, but some things played out to Saudi Arabia’s advan-
tage. First, oil production was a mature technology: almost a century 
had passed since the wild early days of the petroleum industry in 
western Pennsylvania and northeastern Ohio. Second, demand grew 
continuously in the postwar years, and petroleum was built into the 
fabric of modern societies in ways that assured stable demand. Third, 
Saudi Arabia’s oil region along the Persian Gulf initially evolved in the 
absence of conflicts with neighbors. Emirates like Kuwait, Bahrain, 
Qatar, and Abu Dhabi were small and had plenty of oil themselves, 
and those that lacked oil, like Dubai, found other ways to tap into the 
wealth.19 Saudi Arabia also enjoyed a more ambiguous advantage in 
that it never faced difficult choices between role models. The US gov-
ernment and the Arabian- American Oil Company (ARAMCO) pro-
vided the country with a sense of direction for better or worse.

Jointly owned by four American oil companies, ARAMCO held a 
monopoly on oil production in the Saudi kingdom, but it was far more 
than a resource company. It was an engine of development (see chapter 
32.3, Planning Development): it launched programs as diverse as ma-
laria abatement and agricultural improvement. The company’s influ-
ence was at its greatest in the early years, when there was little in the 
way of a Saudi administration that might have competed with its ef-
forts, and like so many development projects, results did not always 
meet expectations.20 Scholars have also chastised ARAMCO for trou-
bled labor relations and racial segregation in housing, but for all the 
legitimate criticism, a glance at the oil states in the Gulf of Guinea 
quickly puts these grievances into perspective.21 In twenty- first- 
century Africa, oil companies are content with a skeletal sovereign 
state that provides little beyond islands of security (usually production 
regions and expat compounds) and a semblance of legitimacy.22

ARAMCO was not legally compelled to do better. “The terms set by 
the Saudi government and the supervision were light,” Robert Fitz-
gerald has noted.23 But it was the time of the Cold War, and with his 
Point Four Program of 1949, the US president Harry S. Truman prom-
ised technical assistance programs for developing countries in order to 
lure them into the Western camp. In this context, ARAMCO looked 
beyond the bare essentials of oil production. The company set up de-
velopment programs to secure that “greatest prize,” and ARAMCO “at-
tempted to establish itself as what it called a vital partner in growth.”24 
American oilmen wanted a stable country in their own image, or 
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rather the closest approximation that an absolutist monarchy and a 
population with a 95 percent illiteracy rate would allow.

Some initiatives were remarkably successful. In 1952, American ad-
visers convinced Ibn Saud to create the Saudi Arabian Monetary Au-
thority (SAMA). Staffed by Lebanese accountants and run by a 
Pakistani for sixteen years— rigorous professional requirements ruled 
out domestic employees in the early years— the new agency took care 
of monetary and banking regulation, and “SAMA today is regarded as 
possibly the best central bank in the Middle East.”25 Americans were 
more skeptical of Abdullah Tariki, an ardent Saudi nationalist who 
took the helm of the newly created oil ministry in 1960 and helped 
create the Organization of the Petroleum Exporting Countries (OPEC) 
that same year. Sheikh Ahmed Zaki Yamani replaced Tariki in 1962 and 
held on to the post for twenty- four years, but the new oil minister pro-
vided little respite for America’s oilmen. In the 1970s, Yamani engi-
neered the gradual nationalization of ARAMCO (henceforth Saudi 
Aramco) and turned OPEC into a global powerhouse that shaped the 
price of oil.26

It spelled the end of the hegemony of the Seven Sisters, and it 
changed the world of oil. The large multinationals lost control over 
petroleum deposits in the wake of a wave of nationalizations, and to-
day’s private oil companies are mostly service providers rather than 
owners of resources.27 For more than a decade, world leaders anxiously 
awaited the results of the next OPEC meeting, as higher oil prices 
rocked Western economies to the core, most memorably in the oil 
price shocks of 1973 and 1979. But in the 1980s, OPEC’s hegemony col-
lapsed along with the price of oil, and the future development of the 
oil market has been a popular topic among the world’s pundits ever 
since. In 2018, the British weekly The Economist summarized its ac-
quired wisdom after three decades of fluctuating prices: “Perhaps the 
most vexing thing for those watching the oil industry is not the whip-
sawing price of a barrel. It is the constant updating of theories to ex-
plain what lies behind it.”28

By 1973 Saudi Arabia was the world’s third- largest producer of pe-
troleum, and unlike the world leaders, the United States and the Soviet 
Union, it did not have a large domestic market. That gave Saudi Arabia 
a powerful role in negotiations over oil prices and production quotas: 
as a swing producer, the country could increase and decrease oil pro-
duction at minimal costs and nudge the market into the desired direc-
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tion. But what was the right price for Saudi oil? The country had an 
obvious interest in maximizing returns, but its longtime security 
partner, the United States, had been wrestling with declining domestic 
production since 1970 and could ill afford a high price. And what if 
high prices prompted consumers to switch to other energy sources? As 
the country with the world’s largest oil reserves, Saudi Arabia was in-
clined to take a long view, and Yamani knew that excessive prices 
would undermine future markets. During the 1973 oil crisis, Yamani 
summarized his concern in a remark that has entered the textbook lit-
erature: “The stone- age didn’t end because we ran out of stones.”29

Like every resource nation, Saudi Arabia was faced with conflicting 
rationales, but how it dealt with them remained anyone’s guess. Deci-
sion making within the Saudi oil bureaucracy has always been notori-
ously opaque, and transnational contexts have not provided much 
clarity either: “OPEC never succeeded in agreeing on a ‘long- term 
strategy’ for prices,” Giacomo Luciani observed.30 We do not even 
know the precise extent of Saudi Arabia’s petroleum reserves, which is 
perfectly normal in the world of oil. A Chatham House paper noted in 
2004 that “probably half to three- quarters of the world’s oil is in coun-
tries where the oil sector is a state monopoly and whose governments 
do not feel the need to explain the basis of their reserves estimates.”31 
But Yamani provided a glimpse at the style of decision making when 
he delivered a speech on the 350th anniversary of Harvard University 
in 1986. Asked how Saudi Arabia mastered the conflicting goals and 
the multitude of stakeholders in decision making, the oil minister re-
plied: “We play it by ear.” The audience found it amusing, and it was 
probably honest. Perhaps too honest. Yamani was fired a month later.32

The reasons for his firing became subject to intense speculation, 
like so many things in the oil business. The one certainty about Saudi 
Arabia was that the regime’s stability hinged on oil revenues. But what 
did that mean for the right price? A 2015 volume titled Saudi Arabia in 
Transition surveyed the full range of social, political, economic, and re-
ligious changes in the desert kingdom, and its editors offered a “rule of 
thumb” by way of conclusion: “As long as the price is high (roughly 
over $100 per barrel) and revenues are steady, the country will remain 
relatively stable.”33 As rules of thumb go, it was arguably one of the 
more convincing ones, but it suffered from one major flaw. The price 
per barrel fell below $100 before the book was out.
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3. DUTCH DISEASE

Andrés Velasco was a professor at Harvard University’s John F. Ken-
nedy School of Government, but merely teaching international fi-
nance and development was not enough for him. He joined the 
government of Chile as finance minister in 2006, and his four years in 
office became a memorable experience. The price of copper, Chile’s 
main export product, had quadrupled between 2003 and 2006, and 
the government faced enormous pressure to go on a spending spree.34 
But Velasco demurred and put most of the money into a rainy- day 
fund, which made him deeply unpopular until copper prices crashed 
in 2009. Chile had enough money for a generous stimulus package 
when the Great Recession hit, and Velasco became one of the coun-
try’s most cherished politicians overnight.35

The economist Avinash Dixit proposed that the essence of Velasco’s 
policy— “being a Keynesian means being one in both parts of the 
cycle”— should be “posted in huge letters on the walls of treasury de-
partments in all countries.”36 A historian might suggest a less dogmatic 
reading. Resource history is full of stories about booming economies 
that eventually fell off the cliff. Peru’s guano boom (see chapter 8.3, 
Running Empty) ended with a nation in default. On Nauru, the deple-
tion of the phosphate reserves wrecked not only the national budget 
but also the land itself. The Soviet Union used windfall profits from 
petroleum sales to increase military spending eightfold during the 
tenure of Leonid Brezhnev, a remarkable growth rate in an otherwise 
sclerotic economy. Then Brezhnev died, and the oil price collapsed in 
the mid- 1980s.37 It would have been a challenging situation even in 
the absence of the Chernobyl nuclear disaster (see chapter 37, Lucky 
Dragon No. 5) and a budget- wrecking campaign against heavily taxed 
vodka sales (see Interlude, Opium).

Compared with these stories, the experience of the Netherlands 
was rather benign, and yet it produced the iconic term for the perils of 
resource- led development. “Dutch disease” was first diagnosed in an 
Economist article of 1977 that wondered about the correlation between 
natural gas discoveries and the decline of Dutch manufacturing, and 
economists subsequently used the term to discuss the paralyzing effect 
of natural resource exports on national economies.38 But struggling 
non- Western societies were far more exposed to the risks of easy re-
source money than were postwar European welfare states, and Fer-
nando Coronil suggested in his study of the Venezuelan oil state that 
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“the Dutch disease should be renamed the third- world or neo- colonial 
disease.”39 In the case of Venezuela, the state acquired a magical 
quality, an imaginary of modernity underpinned by oil money and 
little else, and Venezuela’s politicians “appear on the state’s stage as 
powerful magicians who pull social reality, from public institutions to 
cosmogonies, out of a hat.”40 Coronil published his book The Magical 
State in 1997. One year later, Hugo Chávez was elected president of 
Venezuela and coined his own “Bolivarian” brand of Socialism. In 
Coronil’s opinion, the Revolutionary Bolivarian Movement was not 
quite so revolutionary.41

Saudi Arabia used its oil money to feed a mushrooming bureau-
cracy. The number of civil employees grew to 344,000 in 1988, and the 
government also hired somewhere between 150,000 and 200,000 ex-
patriates, but efficiency lagged behind the growth of bloated adminis-
trations: Steffen Hertog characterized the Saudi state as “a surprisingly 
fragmented, immobile behemoth.”42 Overlap was notorious. Saudi 
Arabia had six different units for economic planning as early as 1952, 
and cities saw veritable “battles of the bulldozers” when companies 
discovered that they had received building contracts for the same 
areas.43 The regime also paid lavish sums for mediating brokers like 
Adnan Khashoggi and contractors, and it was not always about their 
work: when Mohammed bin Laden, best known to the world as the 
father of Osama, lost his life in a plane crash, the king made sure that 
his family received lucrative road contracts.44 The 2004 Lonely Planet 
for Saudi Arabia described the net result as follows: “Negotiating the 
arcane workings of Saudi bureaucracy could test the patience of 
Mother Teresa.”45

As befits the genre (see chapter 22.2, The Age of Handbooks), the 
guidebook authors tried their best to buff up the country’s attractions, 
but they could not avoid the conclusion that “modern Saudi Arabia is 
a nation at odds with itself and with the outside world.”46 Few tourists 
enter the country anyway, though that makes Saudi Arabia “the last 
frontier of tourism” in the Lonely Planet world.47 Besides coming to 
Saudi Arabia for hajj, most foreigners enter the country for business, 
and those who stay for a while live in carefully segregated communi-
ties: “Saudi Arabia is virtually the only country in the Middle East 
where most Western expatriates live on compounds which isolate 
them from the Saudi community at large.”48 It reflects a thoroughly 
immobilized society where change, to the extent that it exists, ad-
vances at a glacial pace. As the journalist Karen Elliott House remarked 
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after decades of reporting on the Middle East, “Observing Saudi Arabia 
is like watching a gymnast dismount the balance beam in slow mo-
tion.”49 Oil fired up the economies of the industrialized world, but it 
had the opposite effect on Saudi society, and the same can be said 
about the cultural imagination in the rest of the world. Surveying the 
literary output of the age of oil, the Indian novelist Amitav Ghosh 
noted in 1992 that unlike the spice trade, “the Oil Encounter . . . has 
produced scarcely a single work of note.”50

Of course, some people made good money in the oil business, and 
it was not just Saudi princes, investors, and managers. Hollywood stars 
of the postwar years put a lot of their money into oil drillings because 
a tax clause from the 1920s, the depletion allowance, permitted gen-
erous deductions on oil revenues.51 A powerful government body, the 
Texas Railroad Commission, secured a niche for independent pro-
ducers in the state, though the mythology of Texas oilmen, immortal-
ized in the soap opera Dallas, did not exactly honor the significance of 
the institutional setting.52 Whereas Ibn Saud slept in an improvised 
tent on the battleship’s deck while en route to meet Roosevelt, today’s 
princes travel in greater comfort. But being born into the Saudi royal 
family does not guarantee a life of luxury: there are simply too many 
offspring. Muslim polygyny produced a royal family unlike any other, 
with thousands of princes and an extended family circle that includes 
as many as thirty thousand people.53

Those who worked for Saudi Aramco were also paid handsomely, 
and they probably deserved it. National oil companies are renowned 
for inefficiency and corruption, but “Saudi Aramco stands out for its 
technical expertise and professionalism.”54 However, Saudi Aramco’s 
employees are not a large group: in 2016, the company had 55,466 
Saudis and 9,816 expatriates on its payroll.55 This is characteristic of 
today’s mining business: Morocco’s OPC Group, which is to phos-
phates what Saudi Aramco is to oil, had 20,980 employees in 2016.56 In 
his Carbon Democracy, Timothy Mitchell compared the slim roster of 
oil companies to the legions of workers in the heydays of coal and even 
argued that “an important goal of the conversion to oil was to perma-
nently weaken the coal miners,” but the laboring masses were a transi-
tory phenomenon in the coalfields as well, as mass employment 
perished in the wake of mechanization.57 But Saudi Arabia’s popula-
tion keeps growing and stands at about ten times what it was in 1945, 
and it shows in more than staggering youth unemployment rates. 
Lacking jobs and legitimate ways to vent their anger, young men have 



 235 

S A U D I   A R A B I A

turned to joyriding, an illegal and often lethal automobilist subculture 
(see chapter 34.3, Dead Ends) that revolves around drifting cars.58

In Saudi Arabia, only one among five hundred citizens works for 
Saudi Aramco, but the company delivered 60 percent of the country’s 
gross domestic product in 2008. Its contribution to the national 
budget is even greater: almost 90 percent of Saudi Arabia’s government 
revenue came from oil, and other oil states like Nigeria, Venezuela, and 
Oman reported numbers in the same range.59 Did it influence a coun-
try’s governance when it relied overwhelmingly on resource wealth? 
More specifically, did it reduce democratic accountability and hence 
diminish performance when regimes did not depend on taxing their 
citizens? A lively academic debate arose over what came to be known 
as the “resource curse,” and indications are strong that the answer 
must be affirmative. Surveying the literature between 2001 and 2013, 
the political scientist Michael Ross found “considerable evidence . . . 
that higher levels of petroleum income lead to more durable authori-
tarian rulers and regimes; that more petroleum income increases the 
likelihood of certain types of government corruption; and that moder-
ately high levels of petroleum wealth, and possibly other types of re-
source wealth, tend to trigger or sustain conflict when they are found 
in regions dominated by marginalized ethnic groups.”60

Resources can earn a lot of money, but numbers look different when 
placed in context. Saudi Arabia appeared fabulously wealthy at first 
glance, but it was to a significant extent for lack of people. It would 
have been a different story if two hundred million people had lived in 
the country, which is roughly the current size of Nigeria’s population. 
Even Norway’s legendary Statens Pensjonsfond, the world’s largest 
sovereign wealth fund, holds less than €200,000 per citizen— barely 
enough for early retirement in a Western country, and certainly not 
enough in a country with Norway’s cost of living expenses.

It all comes down to the fundamental paradox of the resource busi-
ness. Modern societies have exploited mineral deposits in a frenzy that 
has no precedent in the history of planet earth, but the bonanza has 
left few people happy. As the political scientist Steve Yetiv observed, “A 
visitor from a faraway universe would be forgiven for concluding that 
oil was a disease, a scourge that needed to be eradicated and forsaken 
as soon as possible.”61 Even the big men of energy have sometimes 
taken refuge in a language of disease and addiction. Venezuela’s Juan 
Pablo Pérez Alfonzo, a cofounder of OPEC, famously called oil “the 
devil’s excrement” while Yamani rued in 1979: “All in all, I wish we had 
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discovered water.”62 Even George W. Bush, who ran an oil company 
before his time in the White House, declared in his 2006 State of the 
Union Address: “America is addicted to oil.”63 It was the oil- age version 
of storing moral problems in the environment, a human coping mech-
anism that has been on display in countless natural disasters (see 
chapter 25.3, The Human Factor) or interpretations of the boll weevil 
(see chapter 12, Boll Weevil) in the US cotton South. A reference to 
forces of nature served to discourage painful questions about human 
responsibilities.

Cheap mineral resources are a pillar of modern life, but most people 
prefer to ignore the resource business as much as they can. They are 
even forgetful about men who mastered the flow for a time. When An-
drés Velasco tried to draw on his success as finance minister and ran for 
Chile’s presidency in 2013, he finished the primary with a paltry 13 
percent.64 It does not bode well for those who seek to confront the en-
vironmental and social repercussions of the resource business head- on. 
In a 2012 article for Rolling Stone, Bill McKibben proposed to keep 80 
percent of the world’s known fossil fuel reserves underground.65 It 
might still happen, but maybe not by sheer force of will. Human 
agency is a very relative thing in the face of the combined momentum 
of masses and markets.

In his speech at Harvard University, Yamani noted that, as com-
modities go, oil was “special.”66 It is a statement that runs through the 
resource literature, and it is probably of interest mainly as an act of 
wishful thinking: it is akin to the rationale of the gambler who knows 
that the house will always win and nonetheless gives it another try. 
The price of resource extraction is well documented in history books, 
economies, and landscapes, but few players have shown an inclination 
to leave the casino. The latest entrant is Guyana, where oil was discov-
ered offshore in 2015, and Guyana was projected to produce more oil 
per capita per day than Saudi Arabia within a decade.67 Welcome to the 
next round.



PART IV

Technology Takes  
Command

PEOPLE ENJOYED COMMAND OVER MODERN ARTIFACTS.  

BUT THEN THE ARTIFACTS TEAMED UP.

Whatever you think about modernity, two things are clear. First, tech-
nology has something to do with it, and second, defining that some-
thing is an enduring challenge. A plethora of new artifacts consumed 
a broad range of resources and produced an equally broad range of in-
tended and unintended effect, and humans struggled to keep track 
and make sense of it. When a Dutch scholar compiled a “systematic 
overview of theories and opinions” about technological progress, the 
result ran to 1,400 pages.1 Nineteenth- century imperialists drew a lot 
of their confidence about the superiority of the West from the com-
mand over advanced technology, but that confidence has given way to 
a more fundamental question: Do we have command over technology, 
or does technology command us?2

The use of technology is as old as human civilization, and every 
user of artifacts has learned sooner rather than later that things bite 
back.3 But modern technology presented a new challenge: artifacts 
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could work as intended and yet create problems through their interac-
tion with other artifacts, humans, natural environments, or all of the 
above. Modern technology was interconnected on many levels and in 
many different ways, and that created tensions and synergies as well as 
puzzling links between benefits and problems. Sometimes connec-
tions were so strong that artifacts formed large technological systems 
with their own rules and challenges, but even innovations like syn-
thetic nitrogen, where interaction with other artifacts went through 
material flows rather than systemic coupling, can create tremendous 
upstream and downstream problems. But whatever the nature of inter-
connections, it is characteristic that modern technology made it diffi-
cult to study artifacts in isolation. One of the founding fathers of the 
history of technology, Melvin Kranzberg, put it as follows: “Tech-
nology comes in packages, big and small.”4

Modern technology presented societies with a type of power unlike 
anything that they were familiar with. The power of technology could 
not be inferred from or subsumed within existing power structures. 
Governments and socioeconomic elites played a significant role in the 
creation of new artifacts, but they never enjoyed full control over 
them, and certainly not for lack of trying. It did not suffice to inquire 
about benefits within the framework of classic economics, as the gains 
from modern technology turned into essentials that people described 
in fuzzy terms like “energy,” a word that would have amazed a pre-
modern individual in search of firewood. There was not even a clear 
causal relation between human needs and technological development: 
“Invention is the mother of necessity,” was another one of Kranzberg’s 
aphorisms that entered the collective memory of academic historiog-
raphy as “Kranzberg’s laws of technology.”5 Separating the technolog-
ical sphere from the human sphere became difficult when new 
technologies intertwined with bodily routines: air- conditioning 
shaped how people felt comfortable, and using a water closet became a 
requirement for feeling clean. In short, modern technology was every-
where and nowhere, notably diffuse even in its physical presence and 
hard to grasp intellectually and politically. That did not bode well 
when it came to dealing with its environmental consequences.

The chapters in this section discuss various ways in which tech-
nology could create environmental problems. It could be about unin-
tended by- products like the smoke particles that went along with the 
combustion of coal. It could be about intended effects in the wrong 
places: the growth effect of synthetic nitrogen was highly desirable on 
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agricultural land and unwanted everywhere else. It could be about the 
transformation and relocation of stuff, a task that sewer systems and 
slaughterhouses performed in different ways. It could be about spatial 
segregation, like the microclimates that air- conditioning systems pro-
duced. It could be about energy and material resources, key factors in 
all the following chapters. And even if a large technological system op-
erated efficiently and smoothly, it could trigger environmental con-
cerns. Just ask any independent observer of slaughterhouse operations.

Many technologies have a multitude of environmental repercus-
sions, and the definition of environmental problems mirrored peo-
ple’s priorities. London smog was not the only way in which coal 
combustion created problems. It was not even the only pollution 
problem that the use of fossil fuels brought about: dealing with sulfur 
dioxide emissions was about kicking the can down the road until the 
1970s, and carbon dioxide came into focus even later. The shift from 
renewable to nonrenewable energy sources is one of the most conse-
quential steps that modern societies took but also one that societies 
did not recognize until after the fact. However, people did notice that 
coal produced a new spatial order of energy. The relationship between 
coal- producing regions and the rest of urban industrial society was co-
lonial in all but name and yet something that modern societies learned 
to live with.

Smoke was rarely welcome, but definitions of the problem shifted 
over time. They moved from a threat to cleanliness to matters of eco-
nomics to a health issue, though the latter remains underrated: few 
people recognize that particulate emissions claim millions of lives 
every year. But perceptions were only the first step in a long path to-
ward a solution. Urban pollution raised complicated issues about state 
authority and technological and administrative means, and it did not 
make things easier that polluters and victims were often the same 
people. Air pollution control was a deal that society made with itself, 
and yet people found it difficult to think about pollution in these 
terms. Moral outrage has been part of the pollution discourse 
throughout the modern era, and it is open to debate whether it has 
done more harm than good.

London smog came to an end after a devastating pollution episode 
in 1952 that claimed thousands of lives, and a popular narrative sug-
gested a causal link between the disaster and the government’s re-
sponse. It said more about the predilections of Western societies than 
about the realities of pollution control. The narrative ignored decades 
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of smoke abatement work that brought London to the point where a 
campaign could achieve results, and it gave scant attention to expert 
groups, technologies, and legal means, all of which are crucial for ef-
fective policies. Campaigns continue to define the public imagination 
of environmental policy nonetheless. Unlike technologies, modern 
societies suffer from a limited attention span.

Urban water systems were large technological systems with all their 
defining characteristics: size, interlocking components, and a mo-
mentum that dwarfed human agency. They also had a staff of experts 
and workers that kept the vast underground systems in operation, no 
small task in light of their unprecedented complexity and the huge 
investments that cities, national governments, or private corporations 
shouldered in the quest for the sanitary city. Water networks also ex-
tended into surrounding environments for freshwater and disposal of 
sewage, and approaches and infrastructures mirrored the hegemony of 
urban needs at the expense of all other concerns, including those of 
agriculturalists in search of nutrients.

The logic of the system was a concern for those who shouldered the 
investments and ran the network. Most urbanites had a much nar-
rower perspective: they were focusing on appliances such as the water 
closet, a mass- produced essential since the late nineteenth century. It 
thrived thanks to the public health movement in combination with a 
new culture of cleanliness that made the private restroom the global 
standard when it comes to defecation. Differences in technology re-
main, but they pale in comparison with the enduring gap between 
those who have access to a private water closet and those who have 
not. In India, conversations about sanitation are also conversations 
about rape.

Water networks were large technological systems without indi-
vidual system builders. The sanitary infrastructure of late nineteenth- 
century cities was built in bits and pieces and saw more than one 
managerial blunder. Chicago’s slaughterhouses were different: they 
were designed and built by powerful corporate leaders. First invented 
in Cincinnati and then brought to perfection in the Windy City, 
American slaughterhouses thrived on economies of scale, speed, and 
scope, but they also relied on a favorable economic and institutional 
context. Modern slaughterhouses had repercussions up and down the 
commodity chain, and it was not a given that farmers, consumers, and 
other stakeholders would go along with its innovations.

This context was eminently American, and that made the Chicago 
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slaughterhouse a US peculiarity for a number of decades. But the 
United States was changing, and so did slaughterhouse operation. 
Trust- busting ended the reign of the meat barons. Inspectorates im-
proved hygiene and food safety. Workers organized and fought for a 
living wage. There were even improvements in the treatment of ani-
mals, though progress was perhaps least impressive on this front: the 
cruelty of the slaughterhouse was ultimately about the system and its 
mindset. But by the mid- twentieth century, the Chicago- style slaugh-
terhouse could legitimately be seen as a model of how modern capi-
talism could be tamed.

Things fell apart in the postwar years. The industrial logic of the 
slaughterhouse became the dominant modus operandi along the en-
tire commodity chain, and other countries rebuilt their food systems 
in light of the American way. Growing affluence showed in a growing 
demand for meat, and the carnivorous cravings of consumers were just 
as transnational as their mastery at selective perception: the slaughter-
house was never popular, but its products were. Just at the time when 
environmentalism grew into a global force, food systems all over the 
world fell for turbocharged, deregulated global capitalism, and it 
would never have happened without masses of consumers who were 
willing to consume industrialized meat. The global hegemony of Chi-
cago’s slaughterhouses is a cautionary tale for everyone who believes 
in ethical consumerism.

Synthetic nitrogen is probably the least well- known chapter topic 
in this section, but surely not for lack of significance. The Haber–Bosch 
process gave humans the power to turn atmospheric nitrogen into am-
monia, a substance with a range of uses. It was a potent fertilizer and a 
key factor in the dramatic increase of yields per acre over the twentieth 
century. It was also important for the production of explosives, and 
the German army would have lost World War I much earlier if it had 
not been for Haber–Bosch. Beyond the intended effects, synthetic ni-
trogen revolutionized the global nitrogen cycle with dramatic reper-
cussions for environments all over the planet. When it comes to effects 
and moral ambiguity, few chemicals can compete with synthetic ni-
trogen.

Inventing Haber–Bosch was a brilliant feat of engineering and 
chemistry, but the technology became an asset as well as a burden. It 
defined a new path for the German chemical industry with conse-
quences beyond the economic sphere: the momentum of hydrogena-
tion technology made the German chemical industry a willing ally of 
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the Nazis. Haber–Bosch also changed the fertilizer market and, by ex-
tension, the view of agricultural soils, which increasingly looked like a 
mere temporary storage for nutrients on their way from the chemical 
factory to the plant. Positive feedback loops encouraged fertilizer use 
far beyond the real needs of agriculture.

Growing fertilizer use had its discontents. The quest for healthy 
soils was crucial for the making of organic agriculture, which did not 
turn into a comprehensive effort at superior environmental steward-
ship until late in the twentieth century. But the majority of farmers 
went down the route of technology- heavy high- input agriculture, and 
synthetic nitrogen became the leading cause of one of the world’s 
most intricate pollution problems. Nitrates contaminated ground-  
and surface water with all sorts of consequences, but should environ-
mental policy target it as a pollutant or rather as a part of a global 
nitrogen cycle that called for holistic management? The verdict is still 
out, for nitrates remain an unresolved problem. While scientific genius 
has brought us into the world of synthetic nitrogen, the only genius at 
work in dealing with eutrophication is about ducking the issue.

Just like the Haber–Bosch process, air- conditioning required a lot of 
energy. But whereas food was essential for life, cool air was a luxury. 
More precisely, it was a luxury that turned into a modern essential due 
to a transcultural conditioning of the modern body: once accustomed 
to the artificial chill, people found it difficult to go back. The path to-
ward air- conditioning was usually a one- way street, as spheres that 
were sealed off and climatized usually remained so no matter what, 
and it was a memento for everyone who believed that modern tech-
nology increased our range of choices. Humans have found plenty of 
ways to cope with warm weather over the ages, but in modern soci-
eties, the range of options narrowed down to a single technology.

While the global spread of air- conditioning looks irresistible from a 
twenty- first- century viewpoint, scholars have pointed out that it was 
the cumulative result of numerous small steps, many of which were 
hotly contested. But is there really a difference between the two read-
ings? Air- conditioning implied a tremendous change in infrastruc-
tures and corporal habits, but it was driven by a number of recurring 
factors: growing technological means, cheap energy, a global transfor-
mation of cultural norms that turned sweat, once an evolutionary ad-
vantage of the human race, into a taboo.6 We can also see a growing 
expert community that built artifacts and cultural meanings in line 
with the industry of climate control and a dwindling of other types of 
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climate expertise. It remains to be seen whether this will be the tem-
plate for climate control on a global scale, but air- conditioning shows 
how the line between human mastery of technology and human en-
tanglement with technology is perhaps just a figment of the imagina-
tion.

Air- conditioning was an American technology that went global, 
and the other artifacts in this section followed similar trajectories. 
They took shape in specific places in Germany, Great Britain, and the 
United States and then came into use all over and beyond the industri-
alized West, and they took on an air of irreversibility over time: as it 
stands, no country has managed to abandon fossil fuels, water toilets, 
industrialized meat, mineral fertilizer, or air- conditioning. But as the 
following chapters show, modern technology relied on certain re-
quirements, down to the recurring episodes of rain that made sewers 
an attractive option in nineteenth- century cities, and problems esca-
lated more rapidly if institutional, economic, or environmental condi-
tions did not match the new artifacts. The gap between the 
industrialized West and the Global South is a recurring topic in the 
following pages; in fact, postcolonial scholars have argued that “the 
most obstinate line of demarcation between North and South is not 
income (criteria of wealth) but technology (criteria of skill).”7 Modern 
technology is global, but its repercussions differ depending on con-
texts, and problems with particulates, agricultural chemicals, and air- 
conditioning units in the Global South seem to exceed those that we 
know from the industrialized world. Control of technology remained 
an unresolved issue in the twentieth century. But the issues of the 
twentieth century may ultimately pale in comparison with those of 
the twenty- first.





16

London Smog

In the Age of Coal

1.  CITY PROBLEMS

Many painters were heading to the countryside during the nineteenth 
century in search of the best views that they could capture on canvas. 
But Claude Monet had other things in mind when he came to London 
in 1899. Visibility was not great in the center of the world’s largest city, 
but getting a clear view was not all that important for an impressionist 
painter. Monet was more interested in a sense of mystery and the ob-
server’s subjective response, and in the case of London, a misty atmo-
sphere, overcast skies, and occasional sunlight produced emotive 
sceneries that kept him busy for months. Lodged in a room with a view 
on the upper floors of the Savoy Hotel on the bank of the Thames, 
Monet produced thirty- four paintings of Charing Cross Bridge and 
forty- one paintings of Waterloo Bridge, many of which are now on dis-
play in the leading art collections of the world, and he was not alone in 
his infatuation with the city’s atmosphere. London fog was the subject 
of countless cartoons and travelers’ accounts; it supplied metaphoric 



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 246 

raw material to the novels of Charles Dickens; it was the imagined 
backdrop to the crimes of Jack the Ripper and the cases of Conan 
Doyle’s Sherlock Holmes; and it was the name of an American pro-
ducer of raincoats. The dirty air of the world’s largest city also inspired 
a long search for a name. Londoners talked about “pea- soupers,” 
“London ivy,” and “London particulars” for decades until they learned 
a new word that Henry Antoine Des Voeux coined in 1904: smog.1

The new word was a contraction of “smoke” and “fog,” and that 
was a nice reflection of how urban pollution was the result of an inter-
play between man and nature. The British climate knows no dry 
season, as the present author knows from painful experience, and the 
valley of the Thames had a natural proclivity toward misty weather, 
but the smoke was entirely the result of human action. In scientific 
terms, smoke came from an imperfect combustion of coal, a fuel that 
London embraced earlier than other urban centers: the city was firmly 
committed to coal by 1600.2 Compared with other fuels, coal had two 
crucial advantages. One was about energy density: it delivered more 
heat per pound than wood, its chief competitor on the early modern 
fuel market. The other was about supplies: while the amount of wood 
was constrained by the limits of an organic economy, coal was avail-
able in any quantity that mining and transport technology allowed. As 
it turned out over the course of the nineteenth century, technology 
and underground deposits allowed a massive growth of production fig-
ures, and coal emerged as the energy source that trumped all others: 
the extent of coal use was among the best indicators of industrial de-
velopment by 1900.3 But as coal became the energy equivalent of a 
killer application all over the world, smoke inevitably followed in its 
wake. Even Banaba, a tiny Pacific island that is part of today’s Kiribati, 
recorded a smoke nuisance in the early 1900s when the local phos-
phate mine installed coal- powered rock crushers.4

Numerous scholars have suggested that the shift from renewable to 
nonrenewable energy was a watershed moment in the environmental 
history of the world. Energy supplies were henceforth a matter of geo-
logical assets, rather than the amount of biomass that farmers and for-
esters could produce, and modern societies were no longer constrained 
in their energy needs by a lack of space (see chapter 32.2, Lebensraum).5 
But for all its significance, this turning point was a retrospective con-
struction. In the contemporary context, the move toward nonrenew-
able energy was about sleepwalking into a new age. Even the steam 
engine, hailed as a Promethean invention by old- school historians of 
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technology, spread across England and other countries at an emi-
nently leisurely pace.6 Conversations about coal were utterly prag-
matic, with choices being made according to availability and costs 
rather than principles, and using the new fuel was certainly no matter 
of prestige. William Cavert has observed for seventeenth- century 
London that “while coal was generally the fuel of the poor, for the rich 
it complemented other varieties.”7 Wood and charcoal had their own 
advantages, one of which was smokeless combustion, and they were 
cherished among those who could afford the additional expense. The 
House of Commons stuck to charcoal until 1791.8

Fossil fuels changed the geographies of energy. It brought a spatial 
pattern to fuel that had been familiar for silver since the rise of Potosí 
(see chapter 1, Potosí). Coal’s energy density facilitated long- distance 
trade, and declining transport costs (see chapter 3, Canal du Midi) in 
combination with the whims of geology brought a concentration of 
coal mining in specific realms. Coal could even create new regions 
such as the Donbass in Eastern Ukraine or Germany’s Ruhr. Long 
supply lines allowed separate spheres for production and consump-
tion, and coal regions became notorious for ruined landscapes and 
restless workers. It was a quasi- colonial situation, as coal regions car-
ried a burden that would have been beyond the pale elsewhere, but it 

16.1 Waterloo Bridge, Overcast Weather. Painting by Claude Monet, on display 

at Hugh Lane Gallery in Dublin, Ireland. Image, Hugh Lane Gallery 

Dublin.
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was a convenient arrangement for the modern metropolis. London 
certainly knew about the advantages of coal from afar. It had received 
“sea coal” via the North Sea from Newcastle since the Middle Ages, 
and London had a street called Sacoles Lane by 1228.9 In the eigh-
teenth century, the coal trade grew to such an extent that Adam Smith 
observed in The Wealth of Nations that it employed “more shipping 
than all the carrying trade of England.”10

The City of London has an Old Seacoal Lane to the present day, and 
those who wish can read some symbolism into the fact that it is a short 
dead end. Fears of exhaustion ran through the age of coal from its in-
ception, and they were completely rational: as E. A. (Tony) Wrigley has 
argued, historical experience in the organic economy suggested “that 
growth would grind to a halt.”11 When William Stanley Jevons pub-
lished an essay on the coal question in 1865, his doubts about the sus-
tainability of economic growth earned him an invitation to meet 
Prime Minister William Gladstone at 10 Downing Street, and Parlia-
ment set up a commission to investigate the future of coal.12 At the 
other end of the world, the governor- general of Shanxi and Gansu 
Province, Tan Zhonglin, recorded his opposition to an expansion of 
coal mining in 1884. Faced with Chinese superiors who sought to 
boost coal production, Tan argued that by “using machines to mine, 
the benefits of a hundred years will be exhausted in ten years.”13 It 
made perfect sense in a place that had used coal for generations, but 
less so in a restless global economy that thrived on fossil fuels. In short, 
people did not use coal as if there was no tomorrow because they 
thought it was infinite. They used it because they could.

Against this background, the smog that wafted outside Monet’s 
hotel room might seem a minor concern, but the people of London 
found it disagreeable enough. By the end of the nineteenth century, 
smoke was firmly established in the minds of Western people as an 
urban nightmare. Smoke was about dirt, and housewives struggled to 
maintain cleanliness and, by extension, bourgeois civility as best they 
could. And it was about money. Commercial goods lost value when 
they were soiled, and property owners harbored similar fears about 
real estate in smoky business districts.14 Sanitary reformers had been 
trying to estimate the monetary costs of London smog since the mid- 
nineteenth century and had come up with sums in the range of £5 
million per year.15

Smoke also claimed lives, and does so to the present day. The 2010 
Global Burden of Disease Study put the death toll of ambient particu-
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late matter pollution at more than 3.2 million people per year, which 
made it one of the top ten killers on a list of sixty- seven risk factors.16 
But in the nineteenth century, the health effects of coal smoke were 
contested terrain, and many people met it with incredulity. As Adam 
Rome remarked on contemporary opinions, “The medical argument 
against air pollution always was a hard sell.“17 Smoke was not a conta-
gion, and medical authorities were inclined to see smoke as a disinfec-
tant in the heydays of miasma theory.18 And, in any case, the 
nineteenth- century city had plenty of other health problems.

Cities grew all over the Western world in the wake of industrializa-
tion, and so did the apprehensions of medical and other authorities. 
Urban centers brought many people from starkly different back-
grounds into close contact, and they bred all sorts of environmental 
problems. The modern city was full of noise and trash (see chapter 5.2, 
The Waste Business), it allowed diseases to spread with unprecedented 
speed (see chapter 21, Cholera), and it challenged the olfactory sense 
on every occasion. Smoke fitted perfectly into a specter of urban gloom 
and doom, and it came to symbolize the darker side of the modern 
city. Smoky air was plain for everyone to see, it was an impediment to 
visibility and breathing, and it affected everyone regardless of wealth, 
ethnicity, or gender. When it came to smoke, all urbanites were in it 
together, or so it seemed.

But when it came to political solutions, it was one among many is-
sues. Smoke was competing for attention with other city problems, 
and it typically did not fare well. Air pollution never received the level 
of attention that water did, and investments akin to those for fresh-
water supplies and sewer networks (see chapter 17, Water Closet) were 
out of the question. Few could afford to move to the countryside, and 
those who could faced a choice between fresh air and the amenities of 
urban society. City life was about a compromise between opportuni-
ties and dangers, and the smoke in people’s noses and on their for-
merly white shirts was part of the price they had to pay for a front- row 
seat in the making of modernity.

But all the charms of the city did not prevent people from com-
plaining. Britain recorded its first air pollution incident in 1257 when 
Eleanor of Provence, the wife of King Henry III of England, left Not-
tingham Castle because of the stench of coal smoke.19 It was not the 
last time that a royal complained about smoke. In the years before the 
English Civil War, Charles I clashed with Westminster brewers in what 
William Cavert has called “the most sustained and serious attack on 
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urban air pollution of the entire early modern period.”20 John Evelyn’s 
Fumifugium, a pamphlet on “the inconveniencie of the Aer and Smoak 
of London” of 1661, was addressed “To His Sacred Majestie”— King 
Charles II— “and To the Parliament now Assembled.”21 By the late 
nineteenth century, discontent crystallized around formal organiza-
tions. Some of these crusaders did not lack energy or creativity: Henry 
Antoine Des Voeux was treasurer of the Coal Smoke Abatement Society 
when he coined his new word in a Christmas Day letter to the Times of 
London.22 Other leagues had a flash- in- the- pan quality like Chicago’s 
Society for the Prevention of Smoke, an initiative of business leaders 
who sought to clean up Chicago in preparation for the 1893 Colum-
bian Exposition. The society hired five engineers and an attorney who 
took recalcitrant offenders to court, failed to gain convictions, and 
subsequently collapsed after only twenty months.23 But for all their di-
versity, activists shared a common experience in that change in the 
urban atmosphere was always agonizingly slow. There was no easy 
solution to the problem of urban smoke. And there were far too many 
chimneys.

2. MATTERS OF STATE

Smoke was not an issue that Otto von Bismarck was passionate about. 
He fought three wars to unify Germany between 1864 and 1871, he 
spun the wheels of European diplomacy with passion and skill for de-
cades, and he acquired Germany’s colonial empire. But as the towering 
figure of German politics, he was also dealing with less prestigious is-
sues, and the smoke nuisance reached his desk in the 1880s. Berlin’s 
head of police called for an ordinance against smoke pollution, and 
Bismarck liked the idea. His minister of the interior, Robert von Putt-
kamer, agreed with Bismarck on principle, but he saw juridical trouble 
ahead: Prussia’s new administrative courts would likely annul an anti- 
smoke ordinance. But Puttkamer knew a few things about Prussian 
statecraft, and he devised a complicated strategy in order to reverse the 
court’s opinion. It might have worked, but it would have taken some 
time, and Bismarck was not a man who would patiently watch intri-
cate bureaucratic maneuvering: he was, after all, the man who had 
unified Germany with blood and iron. When it came to smoke abate-
ment, Bismarck sought quick results. He planned to send smoke of-
fenders straight to criminal courts, effectively sidelining the new 
administrative courts, and thus get things under control.24 Puttkamer 
was a loyal official, but that was too much for a Prussian bureaucrat. He 
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warned Bismarck that his approach was “poised to jeopardize the rule 
of law and the authority of the state.”25

Smoke abatement was a Herculean task in technological terms. A 
city had thousands of chimneys with many different sizes and inclina-
tions to pollute, and there was no way to put a police officer next to 
every smokestack. Furthermore, smoke abatement was to a great ex-
tent about attention and diligence. By the early 1900s, expert knowl-
edge allowed for the elimination of a great amount of smoke from 
industrial establishments, but gains could quickly erode if firemen or 
their supervisors became negligent. However, the conversation be-
tween Bismarck and Puttkamer shows that the battle against smoke 
was about more than technology. Smoke abatement was a matter of 
prestige for the powers that be, and there were different ways to bolster 
that prestige. Did the authority of the state rest on an approach that 
was fair and judicially proper, as Puttkamer argued? Or was it ulti-
mately about getting results, as Bismarck found? Smoke was just as 
taxing for the authority of the state as it was for the tissues of the lungs.

Smoke abatement called for a deal between different parties. It was 
about a compromise between those who used coal and those who suf-
fered from pollution, and it did not make things easier that these were 
often the same people. The fight against the smoke nuisance was usu-
ally an elite endeavor, led and financed by people whose carbon foot-
print was far above the contemporary average, and questions about 
society’s addiction to fossil fuels were beyond debate: smoke had to be 
fought within the age of coal. And then there were other stakeholders, 
the engineers, the jurists, and the medical experts, who would need to 
be part of the deal and yet had their own interests and concerns. It was 
one thing to hate smoke but quite another to bring all these parties 
together in a common strategy, as Bismarck learned when he chose to 
ignore Puttkamer’s objections and ordered his subordinates to draft an 
ordinance. Engineers and jurists came up with widely divergent sug-
gestions, and officials abandoned the project. Bismarck won wars 
against Denmark, Austria, and France, but his war against smoke ended 
in defeat.26

Many obstacles stood in the way of an effective deal, and one of the 
greatest was that it was hard to talk in these terms. Many people found 
it difficult to think about smoke abatement as a compromise between 
various stakeholders. Wasn’t pollution really a moral issue, a matter of 
decency and proper behavior that called for determination and 
strength? “I have no more right to deluge my neighbor’s premises with 
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soot than I have to empty my garbage can over the fence line,” an anti- 
smoke crusader declared at a meeting of the American Society of Me-
chanical Engineers.27 Many laws were passed in this spirit, with 
enforcement a mere afterthought, and they typically fell by the way-
side sooner rather than later. Moral fervor easily did more harm than 
good, and yet it was tempting to leave it at vociferous condemnations 
of the “smoke evil.”28

Faced with a smoke nuisance that refused to go away, city dwellers 
tried to live with the problem as best they could. In some of the worst 
cities, businessmen used scarfs to keep their collars tidy on the street, 
or they brought a second shirt to work because the first one was too 
dirty for a respectable person beyond noon.29 Those with money 
moved away or at least to quarters that were less prone to smoke. It left 
a mark on the development of cities. Many European cities had their 
less desirable parts in the east because the wind typically blew from the 
west on much of the continent. London’s crusaders against smoke 
were typical in that they preferred to talk about pollution in general 
terms (see chapter 37.1, Global Pollution) though it was beyond debate 
that the East End had a bigger smoke problem than, say, Kensington 
and Chelsea. People were adjusting to smoke, and so was the insect 
world. Studies in England’s industrial regions, one of which became 
known as the Black Country because of its smoke, found a growing 
population of black moths.30

The silver lining was that a reduction of smoke was not hard to 
achieve. Smoke abatement could even result in net savings for furnace 
owners if mistakes in design and maintenance were to blame, though 
the amount was usually too small to warrant much attention. When it 
came to industrial smoke, apathy was a greater problem than costs, 
and that opened the door for some progress in the first half of the 
twentieth century. The industrialists’ quest for efficiency, sometimes 
helped by more or less haphazard enforcement of anti- smoke laws, 
brought down a significant part of urban pollution, and by the mid- 
1930s, air quality measurements showed clear improvements for a 
number of British cities including Cardiff, Glasgow, Newcastle, and 
London.31 It was a significant achievement, and yet few people were 
jubilant. If pollution was evil, it was difficult to celebrate anything 
short of complete victory, and as improvements hinged on gains in ef-
ficiency, it was possible, if not highly probable, that the trend would 
peter out. After all, the industrial world remained firmly committed to 
coal.
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And then there was the problem that activists liked to confront 
least: domestic smoke. By the middle of the twentieth century, there 
was no way to deny that households contributed in large measure to 
London smog, and yet policymakers were reluctant to intervene in 
people’s private homes. In fact, it was a matter of discussion whether it 
was a good idea for governments to make smoke abatement a priority. 
Experience suggested that the outcome would likely be a partial vic-
tory at best, and the effort was bound to provoke grand hopes for gov-
ernment’s ability to solve society’s problems. Even a smog disaster in 
December 1952 that claimed thousands of lives did not trigger an im-
mediate change of opinion. When the first anniversary of the “killer 
fog” was approaching, the British minister of health suggested keeping 
a low profile. He even advised against regular government meetings: 
“We would be under constant Press and House of Commons pressure 
to reveal what happened at our meetings and I fear that the statements 
that we would have to issue would be pretty meagre.”32 The minister of 
housing, Harold Macmillan, suggested more action on the political 
front, but both ministers were Tory politicians with an innate skepti-
cism of grandiose government schemes: “Today everybody expects the 
Government to solve every problem. It is a symptom of the Welfare 
State,” Macmillan groaned in a confidential cabinet- level memo-
randum. A committee had been investigating the air pollution 
problem since July 1953, but Macmillan felt that the state was facing 
limits in the face of smog: “We cannot do very much, but we can seem 
to be very busy— and that is half the battle nowadays.”33

As it happened, the committee, named the Beaver Committee after 
its chairman, paved the way for the end of London smog. Based on the 
committee’s recommendations, Parliament passed the Clean Air Act 
in 1956, which was the first British law that also addressed domestic 
smoke. Generous grants helped households switch to smokeless fuels, 
and the air of London and other British cities became noticeably 
cleaner within a matter of years.34 It was a spectacular achievement 
after centuries of lamentations, and it spared the Swinging London of 
the 1960s the moody days of fog. Colors were now the order of the day, 
though they were not always deemed appropriate. A renovation of 10 
Downing Street discovered in the 1950s that the familiar black exterior 
was the result of more than two centuries of London smog. The orig-
inal color of the bricks was yellow, but that was too much for a building 
with a Right Honourable resident. In order to preserve the familiar 
smoke- stained look, the renovators painted the bricks black.35
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The government put the death toll of the December 1952 smog at 
4,000. It shocked the British public, though it likely underestimated 
the scale of the disaster; more recent estimates suggest that the real 
number was probably 13,500.36 That made it tempting to frame subse-
quent reforms as a classic example of learning from disaster (see 
chapter 25, 1976 Tangshan Earthquake): faced with a dramatic threat, 
the state rose to the challenge and made sure that it could never 
happen again. It was a story that was almost too good to be true, and it 
did gloss over a few significant aspects. There was no place in this story 
for the decades of hard work by engineers and anti- smoke activists, nor 
for consideration of what would have happened without the Clean Air 
Act. Oil and gas were more convenient for domestic heating than coal, 
and one may surmise that people would have abandoned it sooner or 
later anyway.37 The first natural gas field in British North Sea waters 
was discovered in 1965, and it is tempting to speculate about the place 
of the 1952 London smog disaster in collective memory if that had 
happened a decade earlier.38

These omissions matter not only for the sake of a complete account. 
Smoke abatement had raised inconvenient questions about social dis-
crimination and state authority, but all that was dissipating along with 
the material reality of London smog by framing it as a story of learning 
from disaster. Smog was no longer looming as a marker of environ-
mental inequality, and concerns about overtaxing the abilities of gov-
ernment became pointless: no longer would governments have to 
worry about looking weak in the face of smog. Even a Tory like Mac-
millan, who would move on to 10 Downing Street, could make his 
peace with a welfare state that brought such a persistent problem 
under control. And why would anyone care about the long tradition of 
anti- smoke efforts, except perhaps for a historian who gets overexcited 
about nuance?

As it happens, some historians can do without nuance, and those 
who naively search for stories of hope are particularly inclined to per-
petuate the myth of the London smog campaign. Christof Mauch re-
cently summarized it by noting that “awareness brought about action, 
and action resulted in change.”39 But awareness was the least of all 
worries when it came to smoke in London and elsewhere, and in the 
long run, success and failure came down to institutions. Everyday 
smoke- abatement work is neither spectacular nor heroic, but the 
London campaign would inevitably have failed without these long tra-
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ditions; in fact, it is unlikely that it would have taken place at all. The 
1956 Clean Air Act was about a combination of Chronos and Kairos, 
about painstaking work over decades and about seizing the moment, 
and yet it was convenient to frame the effort as a brief campaign. It 
smacked of determination and strength, and it served the interests of 
the government, anti- smoke activists, and the millions who switched 
to smokeless fuels. Whether it served the interests of those who wanted 
to emulate London’s success remained to be seen.

3. AGENDA SETTING

The Beaver Committee discussed more than just smoke. It also looked 
into sulfur dioxide emissions from coal combustion at great length 
and recommended that “the most efficient practicable methods of re-
moving sulphur from flue gases should be adopted at all new power 
stations in or near populated areas.”40 The idea did not make it into the 
Clean Air Act, and few people cared. No Western country had a serious 
policy against sulfur emissions from power plants at the time, and 
scrubbers were bound to be expensive. A generation later, sulfur di-
oxide was at the center of environmental policy as a leading cause of 
acid rain, and Britain did not look good among its peers in the indus-
trialized world. The country became notorious as “the dirty man of 
Europe” in the 1980s, and its reluctance to clamp down on sulfur di-
oxide was part of the indictment.41 Another generation on, climate 
change suggested yet another perspective, as the end of London smog 
changed nothing about modernity’s fateful addiction to fossil fuels: 
the Western infatuation with London- type smog and acid rain looks 
suspiciously like an attempt to sustain narratives of progress by fo-
cusing on problems that have actually been solved. At the same time, 
particulate emissions linger as a severe problem in metropolitan re-
gions, and the Western focus on global warming is at odds with the 
priorities in cities like New Delhi and Beijing. Even our preoccupation 
with ambient air, long a fixture in the air pollution discourse of mo-
dernity, looks dubious in a global context because the 2010 Global 
Burden of Disease Study ranked household air pollution from solid 
fuels among the three leading risk factors worldwide. In Southern Asia, 
household air pollution was risk factor number one.42

There are many ways to frame pollution problems, and agendas re-
flect more than the bare essentials of economics, technologies, and 
health. They also reflect historical experience. London smog con-
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tinues to shape people’s understanding of air pollution, and not just 
among those who read history books. Its resilience in popular culture 
is powerful enough. Christine Corton has shown how visual media 
gave London smog a potency that was at times larger than life. There 
was far less fog in Conan Doyle’s writings than in the film versions of 
Sherlock Holmes, and the Star Trek science fiction series had a foggy 
episode with a Jack the Ripper theme regardless of the fact that the real 
murders occurred on smog- free days.43 Wafting smog was a convenient 
way to evoke the urbanity of the Victorian age, a visible reminder of 
the bad old days that fortunately lay in the past. But while Westerners 
talk about London smog as a closed chapter of history, it lingers as an 
icon for those who are concerned about the air pollution problems of 
the Global South. Problems may differ in material terms, but the fight 
against London smog serves as a template for the kind of vigorous 
campaign that antipollution activists outside the West dream about.44

London smog is not a thing of the past, nor is the sense of moral 
clarity that has pervaded anti- smoke rhetoric throughout the ages. 
Pollution continues to loom as a form of evil, rather than a deal among 
stakeholders, and political rhetoric shows no sign of moderation, not-
withstanding the fact that urbanites have been living with dirty air for 
centuries. When the World Health Organization published a report on 
outdoor air pollution in 2016, the Paris mayor Anne Hidalgo declared, 
“We cannot negotiate with Parisians’ health.”45 But in the real world, 
these negotiations occur on the streets of Paris every day, though usu-
ally in actions rather than words, and so it is in the other metropoles of 
the world. People choose the opportunities of the modern city in ex-
change for noise, pollution, and other contestations of urban life, and 
yet they lack a language to talk about this deal. The preferred language 
of the health sciences, mortality statistics (see chapter 7.2, Numbers 
Games), certainly does not make the cut. The death toll of the 1952 
London smog was arguably huge, but in the new millennium, more 
than 13,500 people die globally from particulate emissions every 
single day.

Whatever the causes, this speechlessness is certainly not due to a 
lack of research. Air pollution has attracted clever minds throughout 
the ages, and the amount of knowledge in earlier times is impressive. 
We can read about the urban heat island effect that traps pollutants in 
the city in Luke Howard’s The Climate of London of 1818.46 Yet centuries 
of research have not produced a consistent understanding of air pollu-
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tion that people around the world would be willing to embrace collec-
tively: agendas reflect differences in culture and socioeconomic status, 
and people are usually surprised when they learn about divergent un-
derstandings. Most people prefer to view pollution through a single 
window, just as Monet had during his stay at the Savoy Hotel. But un-
like Monet, they lack a rationale for their constrained perspective.



17

The Water Closet

Producing Cleanliness

1.  PURITY

It was a busy day at the railroad station in Kanton, and the Chinese 
authorities sought to impose some order. A number of trains were 
about to depart, and security personnel defined an assembly point for 
each train where travelers were told to squat. They did as they were 
told and placed their buttocks on their heels, except for a German 
journalist who immediately toppled over. It left a deep impression on 
the foreigner who thought about the experience in terms of Chinese 
authoritarianism. It was a natural guess from a Western perspective, 
and one with background in the scholarly literature: Fernand Braudel, 
for one, has argued that traditional Chinese society knew “a sort of 
division between seated life and squatting life at ground level, the 
latter domestic, the former official.”1 However, his domestic friends 
suggested a more mundane interpretation. It was probably about defe-
cating. In a country where toilets were sometimes just holes in the 
ground, squatting with your heels down was simply a necessity of life, 
and habits live on with people even when sanitation improves.2 A 
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survey about public toilet use in Taiwan found that almost half of re-
spondents did not actually sit on sitting- type toilets, and a third ex-
pressed a preference for squatting on the rim.3

Using a restroom is an intimate affair, but in the twenty- first cen-
tury, the setting is a matter of world politics. In 2013, the General As-
sembly of the United Nations passed a resolution on “sanitation for 
all” that, along with designating November 19 as World Toilet Day, 
urged member states “to end open defecation.”4 In light of some 2.5 
billion people who lacked basic sanitation at the time, the issue was 
anything but trivial, and yet Western observers were blissfully unaware 
of World Toilet Day, not to speak of the consequences of squatting for 
lower body muscles. For those who live in an affluent society, few 
things are more normal than using a water closet, and if people have 
none at their disposal, they seek written instructions (see chapter 22.2, 
The Age of Handbooks). First published in 1989, the backpacking 
guidebook How to Shit in the Woods became a best seller that is in print 
to this day.5

The technology of flushing is probably as old as urban civilization. 
Lawrence Wright began his classic history of the water closet with a 
latrine in the Minoan Palace of Knossos in ancient Crete.6 Archaeolo-
gists even found toilets in urban buildings of the Indus civilization, 
sometimes located in separate rooms, more than four thousand years 
ago and always connected to an elaborate water circulation system to 
take care of the waste.7 The remains of the Roman Empire also hold 
plenty of toilets, somewhat to the embarrassment of nineteenth- 
century archaeologists who preferred to misread them as steam baths, 
prison cells, or machine chambers for hydraulic lifts.8 Great Britain is-
sued its first patent for a water closet in 1775, and the pace of tinkering 
and incremental innovation picked up over the following century.9 
Wright celebrates 1870 as “the annus mirabilis of the water- closet,” and 
while condensing a prolonged development into a single year has a 
whiff of old- school history of technology, the remark suggests a fateful 
turning point in the global career of the water- flushed toilet.10 Over the 
second half of the nineteenth century, the water closet morphed from 
a handcrafted plaything of the rich into a mass- produced essential.

Technology was changing, and so were the norms and values that 
guided its use. As the anthropologist Mary Douglas has argued in Pu-
rity and Danger, ideas and rituals about cleanliness are ripe with cul-
tural significance.11 Norbert Elias even cited the drive toward privacy in 
urinating and defecating as evidence of Europe’s cultural exception-



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 260 

alism in his The Civilizing Process, which looked at basic human needs 
in order to trace a long- term evolution of manners and a culture of self- 
restraint from the Middle Ages to the Victorian period. Commenting 
on toilet habits in the times of Erasmus, Elias observed a “behavior 
that can still be encountered throughout the Orient today.”12 The Civ-
ilizing Process became a classic of sociology, though it drew staunch 
criticism from the German anthropologist Hans Peter Duerr who ar-
gued for a more ambiguous concept of civilization and sought to dis-
mantle the categorical dichotomy of primitive and modern cultures. 
His critique eventually grew to five volumes with 3,500 pages, and yet 
he never discussed the water closet.13 It was probably too hard a case to 
argue.

Several trends made the nineteenth century a watershed in the pro-
duction of cleanliness. Industrial technology reduced the price of 
pipes, valves, and porcelain. The growth of densely populated cities 
deprived urbanites of traditional ways to relieve themselves. Concerns 
about urban disease rates, spurred by waterborne epidemics like 
cholera (see chapter 21, Cholera), inspired a burgeoning public health 
movement. An ascendant bourgeoisie embraced cleanliness and pri-
vacy in intimate affairs. All over the Western industrialized world, the 
water closet became a matter of costs and space rather than principles. 
The American environmental historian Joel Tarr has estimated that by 
1880, about a quarter of US urban households had access to a water 
closet.14

Building toilets was about building society. A German cultural 
critic, Julius Langbehn, argued in a late nineteenth- century best seller 
that Germany would have fewer Socialists if only it had more bath-
rooms.15 Segregated toilets were standard practice in racially diverse 
societies from the American South to Germany’s colonial empire.16 
When Bulgaria launched a Model Village program in 1937 in order to 
educate its peasant population, the benefits of running water, sewers, 
and modern hygiene were part of the agenda.17 More recently, gender- 
neutral toilets became all the rage among Western liberals while other 
scholars sought to establish an enforceable constitutional right to safe 
drinking water for the First Nations people of Canada.18 In the run- up 
to India’s 2014 general election, Narenda Modi pledged to “build toi-
lets first and temples later.“19 It probably helped him advance to the 
prime ministry, for toilets are about more than disease and status in 
India. Lack of sanitation forces women to relieve themselves outside at 
night, where they are vulnerable to rape.20



 261 

T H E   W A T E R   C L O S E T

For all the privacy of a modern restroom, you were never really 
alone on a water closet. A web of traditions, customs, and distinctions 
connected the toilet user to the modern world, and the same held true 
for the artifact itself: it was shaped not only by the genius of inventors 
but also by governmental rules and regulations. Administrations and 
professional bodies devoted considerable time and energy to the devel-
opment and enforcement of standards for everything from ventilation 
to the size of pipes, a peculiar challenge in light of the divergent goals 
in play: cleanliness, economy, reliability, consistency.21 Water closets 
were complicated devices, where bad design or poor maintenance 
could easily cause sanitary and other calamities. And they were just 
one part of a technological network with its own rules and require-
ments.

2. CAN’T BEAT THE SYSTEM

Just like the water closet, sewers were around long before the dawn of 
modernity. Ancient Rome built the cloaca maxima around the fifth 
century BC, which kept the Roman Forum tidy and dry into imperial 
times.22 Modern cities built great wastewater outlets as well, sometimes 
with a place name to match. Two giant storm sewers were built in New 
York City’s Flushing Meadows, originally named after the Dutch 
harbor Vlissingen, when Parks Commissioner Robert Moses turned 
the tideland into a fairground in the 1930s.23 But unlike their predeces-
sors, the large sewers of modern cities were backbones for vast under-
ground networks that extended into the private homes of millions of 
people. As of the nineteenth century, building the sanitary city was 
about building a system, or rather two systems: one for freshwater and 
one for wastewater.24

The sewers were the sturdier of the two systems, as the great under-
ground canals had to cope with a number of unknowns. That was the 
inevitable price of building a system that reached into private quar-
ters: sanitation departments had no control over the volume or quality 
of wastewater. Trouble was also lurking at the other end, as obstructed 
outlets were a classic source of problems. “Sometimes the backwash of 
the Tiber floods the sewers and makes its way along them upstream,“ 
Pliny the Elder’s Natural History recorded on Rome’s cloaca maxima.25 A 
dry downstream river could cause other types of problems, as London 
learned in the hot summer of 1858. The British capital had embraced 
the water closet perhaps more enthusiastically than any other city in 
preceding years, but runoff accumulated in the Thames and produced 
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an event that came to be known as the Great Stink. An awkward smell 
wafted through the Palace of Westminster where Members of Parlia-
ment displayed a sudden burst of interest in sanitation, but the path 
from interest to sustainable solutions was long.26 Forty years after the 
incident, the Baedeker handbook (see chapter 22, Baedeker) found it 
“worthy of remark that this pollution of the most important river in 
Britain is at present made legal by an exceptional clause in the River 
Pollution Prevention Act.”27

Climatic conditions in Western Europe and North America helped 
keep problems in check. In fact, it is tempting to speculate whether 
sanitation history would have taken a different course if the great cities 
of the nineteenth century had known months of dry weather or an 
extended monsoon season. Be that as it may, sewer technology faced 
limits beyond the Western world, and it was about more than mal-
odorous water closets. “The lack of water is one of the principal obsta-
cles to the extension of our domination,” the Inspecteur du Service des 
Ponts et Chaussées lamented in 1860s French Senegal.28 Saint- Louis, 
Senegal’s capital at the time, had only four months per year with an 
abundance of water, but a shift to dry toilets, perhaps following the 
patented design of Henry Moule, the Vicar of Fordington in Dorset, 
was not the preferred option.29 The governor ordered the construction 
of a reservoir (see chapter 29, Aswan Dam) with an intended capacity 
of 8.5 million cubic meters in 1866. However, a flood destroyed the 
barrage, and Saint- Louis was struck by a yellow fever epidemic and a 
cholera epidemic (see chapter 21, Cholera) before the end of the de-
cade.30 In Los Angeles, a desert city prone to flash floods, thousands of 
condoms washed up on the beach near the city’s sewer outlet at Santa 
Monica in the late 1930s. The incident entered history books because 
it interrupted a conversation between Aldous Huxley and Thomas 
Mann about Shakespeare.31

The water system of Los Angeles did not look more attractive on the 
freshwater side. The water grab in Owens Valley, more than two hun-
dred miles to the north of Los Angeles, even inspired a movie in the 
form of Roman Polanski’s Chinatown.32 The cinematic offshoot was ex-
ceptional, but bringing water in from far out in the countryside was 
perfectly normal for the growing cities of the world. Manchester built 
the Thirlmere Reservoir, now located in Lake District National Park 
(see chapter 26, Kruger National Park), in the face of staunch resistance 
from nature lovers; Munich diverted water from Lake Tegernsee on the 
northern fringe of the Alps; and New York City drew on the Catskill 
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Mountains.33 Sydney secured its water through a system of dams and 
weirs to the city’s south that was first tapped with a hastily built patch-
work of pipes and timber flumes when the Australian city suffered 
from a severe drought in 1885.34

Sometimes conservation was an unintended beneficiary of the 
city’s thirst for water. In Rio de Janeiro, nineteenth- century watershed 
protection eventually led to the creation of Tijuca National Park.35 
However, the more common result was a long and bitter conflict be-
tween the local population and a powerful urban water authority that 
typically ended with a resounding victory of metropolitan needs. 
Cities were disinclined to temper their thirst, and when they did, such 
as when New York City launched a comprehensive program to replace 
water- wasting toilets with low- flow models in the 1990s, costs were the 
defining issue.36 Sewers and aqueducts were built affirmations of the 
city’s hegemony in modern times.

In theory, it would have been a good idea to expand sewer and 
freshwater systems in sync. But in practice, both evolved more or less 
independently: coordinating the construction of supply and discharge 
networks was beyond the abilities of nineteenth- century authorities, 
and many of the early water closets emptied into cesspools rather than 
sewers.37 Some cities did not even start both endeavors around the 
same time. Baltimore’s city government took over a private water com-
pany as early as 1854 and embarked on a vigorous expansion of supply 
networks and reservoir capacity before the Civil War, but it postponed 
engagement with wastewater until after 1900, eventually becoming 
the last American city of its size to build a proper sewer system.38 And 
even those who understood the systemic nature of the new tech-
nology, such as the English sanitary reformer Edwin Chadwick, did 
not necessarily embrace a management style to match. While running 
the General Board of Health from 1848 to 1854, Chadwick got bogged 
down in a bitter and ultimately counterproductive controversy over 
the merits of brick versus pipe sewers.39

Centralized urban planning was an uphill battle in most nine- 
teenth- century cities, but sanitary systems had their own ways of im-
posing their will upon reformers. Gradients and the size of pipes and 
canals imposed limits on decision making, and the same held true for 
the vagaries of demand and outflow. In light of previously built infra-
structures and the law of gravity, planners had to work with the flow 
and the circumstances. Construction became more orderly in the 
twentieth century, if only because the backbones of water systems, 
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long aqueducts and giant sewer mains, were in place at some point, 
and new suburbs typically received sewers before houses were built.40 
Aging networks and low- density suburbs presented new challenges, 
though they paled in comparison with the sanitary problems in the 
megacities of the Global South.41 Water systems were expensive to 
build and maintain, and the level of investments reflected the wealth 
and poverty of nations.

Needless to say, the general trend left room for conflicts. Down-
stream cities battled with upstream cities over sewage treatment.42 En-
gineers discussed the pros and cons of separate sewers for rainwater.43 
Thirsty cities competed with irrigation farmers who were even thirstier 
(see chapter 29, Aswan Dam). Public restrooms presented moral chal-
lenges.44 Bathroom designers developed artifacts for every taste and 
level of affluence from squat toilets to Japanese high- tech solutions.45 
And then there were the divergences that national styles and geo-
graphic peculiarities inevitably produced. For example, Japan had 
only six sewer systems with treatment facilities by the end of World 
War II, and sewers served less than 5 percent of the total population.46

Designs and trajectories differed, and so did corporate structures. 
Mexico’s president Porfirio Díaz directed the construction of the 

17.1 Men standing in opening of unfinished sewer in the 1880s. Image, Edgar 

Sutton Dorr Photograph Collection, Boston Public Library.
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Grand Canal that drained the Valley of Mexico, a project since Spanish 
colonial times that had grown more pressing with the growth of 
Mexico City. A British businessman, Weetman Pearson, completed the 
Grand Canal two years ahead of schedule, cementing a lifelong rela-
tionship with Díaz that brought Pearson lucrative contracts in harbor 
construction, railroads, and oil.47 When Baku faced a water crisis, 
funds from Azerbaijani oilmen (and a widowed oilwoman, Nabat 
Ashurbeyli) allowed construction of a pipeline for Caucasian water.48 
In imperial Germany, municipalities owned 83 percent of the coun-
try’s waterworks around 1900, as powerful city administrations sought 
to deal with sanitation issues on their own terms.49 Saint Petersburg 
drew up forty- eight blueprints for a sewer network over forty- one years 
but failed to start construction before the October Revolution, and 
when the city took over a private water company in 1891, operation 
under municipal auspices focused on subsidizing the city’s budget.50 
Istanbul had a French company for the European side of the city and a 
German company for the Asian side, and both focused primarily on 
affluent quarters.51 However, both were deeply unpopular due to un-
clean water and lethargic management, and Turkey nationalized them 
in the 1930s.52 And then, Istanbul at least had one single corporation 
per continent. London had eight companies until they were forced to 
merge into the Metropolitan Water Board in 1903.53

The divergence between private and municipal ownership was 
closely related to the supposed recipients of sanitary service. Were the 
water closet and other amenities intended as privileges of affluent 
people who could pay a private supplier handsomely? Or was sanita-
tion a welfare issue, if not a right of every modern human, that was 
best delivered by a public body at low prices? In Berlin, 81 percent of 
households had access to a water closet by 1890 and 97 percent did a 
decade later, and while many of these toilets were used by more than 
one family, extensive coverage was quite an achievement in what was 
essentially a working- class city.54 It was a litmus test for visions of so-
ciety within government and the public at large. As Patrick Joyce has 
observed, “In the course of the nineteenth century modern versions of 
the ‘social’ in Britain emerged precisely around questions of the provi-
sion of infrastructure and public health.”55

Water projects were difficult and expensive to build, and comple-
tion was duly celebrated. The inauguration of Mexico City’s Grand 
Canal in March 1900 was an act of state with President Díaz, numerous 
ministers and diplomats, and extensive press coverage.56 In 1873, Vi-
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enna celebrated the arrival of mountain springwater from the Alps by 
opening a large fountain that has paired with the Red Army’s War Me-
morial since 1945.57 Kaiser Franz Joseph was present to witness water 
shooting some sixty meters into the air, and water projects stimulated 
interest beyond opening days. Paris created a magnet for tourists of all 
stripes (see chapter 22, Baedeker) when it introduced guided tours 
through the city’s sewers during the 1867 World’s Fair, and it remains 
anyone’s guess whether visitors came because of engineering features, 
Freudian motives, or Victor Hugo’s Les Misérables.58 Building the sani-
tary city was a show of force, and it left traces in collective memory. 
When the Beaver Committee reported on what to do about London 
smog (see chapter 16, London Smog), it argued that air pollution 
“needs to be combated with the same conviction and energy as were 
applied one hundred years ago in securing pure water.”59

However, some projects were inaugurated on a quiet note. Chicago 
built a huge Sanitary and Ship Canal across the continental watershed 
in order to divert the city’s sewage, which included the effluents of the 
stockyards (see chapter 18, Chicago’s Slaughterhouses) on the city’s 
South Side, away from Lake Michigan and toward the Mississippi. The 
earth- moving equipment was later used for the Panama Canal, and the 
American Society of Civil Engineers designated the project as one of 
the “Seven Wonders of American Engineering” in 1955, but the 
opening took place in undignified haste in January 1900.60 Officials at 
the Sanitary District knew that downstream Saint Louis sought an in-
junction against the opening of the canal, and they wanted to create 
flowing facts before the case was formally filed with the US Supreme 
Court.61 For all their technological sophistication, the sanitary systems 
of the nineteenth century were rather roughshod affairs, and it was 
particularly toward the end of the pipe that things were fizzling out.

3. THE DIRT OF CITIES

Sewer construction was not just about the needs of urban residents. It 
was also about the flow of nutrients between the city and the country-
side. In the eyes of the German chemist Justus von Liebig, negligence 
about the use of human feces was beyond excuse at a time when agri-
culturalists paid hefty sums for guano (see chapter 8, Guano): “In the 
flesh and the produce of the field we have for centuries supplied to the 
large towns the constituent elements of guano, and have never brought 
this guano back again; and we now send vessels to Chili [sic], Peru, and 
Africa for this substance,” Liebig wrote.62 He pointed to China, where a 
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flourishing trade in nightsoil showed that human feces were held in 
proper esteem.63 Liebig even speculated about popular opinion in a 
country that he never saw: “Everybody knows the amount of excre-
ments voided per man in a day, month, or year.”64 He was not alone in 
falling for Chinese fecal exoticism. “No Chinese peasant . . . goes to the 
town without bringing back, at either end of his bamboo pole, two 
buckets filled with unmentionable matter,” Victor Hugo wrote in Les 
Misérables, adding by way of explanation that it was “thanks to this 
human manure that the Chinese earth is as fruitful as in the days of 
Abraham.”65 And it was not just about how nutrients from excrements 
would boost yields per acre. Chadwick hoped that revenues from the 
sale of sewage would pay for expensive urban sewers.66

Water closets sent valuable plant nutrients down to an uncertain 
fate, and putting effluents to good use looked like a clever idea from a 
chemical perspective. But as sanitation turned from an idea into a built 
reality, the concept ran into a number of problems. Fields needed fer-
tilization only during the growing season while sewage ran year- 
round. The composition of nutrients did not always match the needs 
of plants. Soil types and hydrology had to meet certain requirements. 
Sewage farms needed a lot of space on the urban periphery where land 
prices were typically rising. And as the twentieth century progressed, 
valuable feces in sewer outflow mixed with a growing array of chemi-
cals that had more ambiguous qualities.67

Sometimes specific conditions played out to the advantage of 
sewage farming. In the United States, sewage farms thrived mostly in 
the American West, where arid conditions made sewage an alternative 
to irrigation.68 Israel draws more than half of its irrigation water from 
effluents, which makes for a record- setting sewage recycling rate of 86 
percent.69 Sewage farming was a briefer episode in other parts of the 
world. In the late nineteenth century, Sydney maintained a sewage 
farm close to Botany Bay that struggled with unreliable lessees and 
complaints from neighbors for a few years until it succumbed to a di-
sastrous swine fever outbreak in 1905.70 And some cities eschewed 
sewage farming from the outset and went straight for sewage treat-
ment, which ultimately changed rather than solved disposal prob-
lems.71 When Baltimore finally came around to sewer construction in 
the early 1900s, it built a state- of- the- art treatment plant and dumped 
the sludge in the Chesapeake Bay.72 The world was broadly moving in 
the direction of treatment, but that trend was not irreversible. As one 
of the few Pakistani cities with an operational wastewater treatment 



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 268 

plant, Faisalabad faced court battles with farmers who won the right to 
use untreated wastewater.73 And then, Pakistani farmers at least showed 
some interest in wastewater use, if only because it saved them the ex-
penses for commercial fertilizers such as synthetic nitrogen (see 
chapter 19, Synthetic Nitrogen). Only about 10 percent of human ex-
crement is reused in agriculture or aquaculture globally.74

And then there was the human element that typically received 
short shrift from chemical minds. Urban water systems were not just 
about bricks and pipes but also about many working hands that kept 
the system afloat. Those who worked in sewers faced all sorts of risks, 
and it was estimated that in Paris, where almost a thousand sewer 
workers labored underground around 1900, about one- third had died 
after ten years on the job.75 Out in the countryside, studies have found 
that agricultural use of sewage played a role in a broad range of health 
problems.76 In the twenty- first century, scientists are improving their 
analytical methods to detect dozens of hormones and pharmaceuti-
cals in sewage sludge samples.77 Just like scrap yards (see chapter 5, 
Shipbreaking in Chittagong), sewers reflect the material obsessions of 
urban societies with brutal honesty, and most people are glad if pro-
cessing goes on as inconspicuously as possible.

From a distance, urban water systems have their own magic. Some 
five hundred years after the construction of the cloaca maxima, Titus 
Livius praised it profusely in his History of Rome: he described the work 
by saying that “even modern splendor can scarcely produce any thing 
equal.”78 But in everyday operation, it was more of a makeshift solu-
tion that only survived because of constant vigilance among mainte-
nance crews and an apathetic general public. While underground 
systems are limping along, things are looking good from the seat of a 
properly operating toilet, and thoughts about the link between inti-
mate needs and the wider world are eminently optional. Sometimes it 
did not even require a look at side effects to put the sense of pride into 
perspective. When a British engineer presented the results of water 
sampling in Tokyo to the members of the Asiatic Society of Japan in 
1877, he came up with a striking discovery. Tokyo had a premodern 
water system with wooden pipes and a flourishing nightsoil trade in 
the years after the Meji Restoration, and yet a comparison with 
London, one of the hubs of the sanitary revolution, did not lead to a 
foregone conclusion. Tokyo’s water was cleaner than London’s.79



18

Chicago’s Slaughterhouses

Animals on the Line

1.  ANIMALS IN CHAINS

Sometimes it takes a lot of reading and reflection to make sense of 
things. And sometimes it takes just the right location and a contem-
plative mood. For Upton Sinclair, the gallery of a Chicago slaughter-
house was such a place for deep thoughts. Here visitors could observe 
how hogs were taken by their hind legs, hoisted upward, attached to 
an overhead rail, had their throats slit, and then traveled down a line 
of workers who dismantled them at breakneck speed. “It was all so very 
businesslike that one watched it fascinated. It was pork- making by ma-
chinery, pork- making by applied mathematics,” Sinclair wrote in The 
Jungle, the book that shaped the public’s view of Chicago’s stockyards 
like no other. But then, this was also a place where animals were dying 
by the thousands each and every day, and that put everything in a dif-
ferent perspective. “One could not stand and watch very long without 
becoming philosophical.”1

The Jungle was a novel, but the visitors’ gallery was real enough. 
More than one million visitors watched the spectacle in 1893 alone, 
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when the Columbian Exposition brought the world to Chicago.2 After 
all, the stockyards were a marvel of industrial efficiency. Animals 
walked their final journey upward, as slaughtering took place on the 
top floor so that gravity could propel the carcass during dismantling. 
In a design that brought the division of labor to a new extreme, workers 
performed their single specified task within a matter of seconds. The 
assembly line, for which Henry Ford received most of the credit, actu-
ally made its debut as a disassembly line in Chicago.3 Packinghouses 
typically had what Andrew Diamond has called “an ethnoracial 
pecking order” that ranged from Irish and Germans who formed a 
kind of “butcher aristocracy” to Black people for the dirtiest jobs; 
Eastern Europeans like Jurgis Rudkus, the Lithuanian- born protago-
nist of The Jungle, held places somewhere in between.4 Overseers mon-
itored workplace performance, far more so than meat quality, and fired 
workers who were too slow, botched their assignment, or otherwise 
created trouble. Replacements were hired and trained in no time, as 
the job on the line required little more than brawn and a tolerance for 
repetitive motion injuries.5 Packinghouses also made sure that no part 
of the animal went to waste, and they took pains to find markets for 
everything, down to the production of nitrogen- rich fertilizer (see 
chapter 8, Guano, and chapter 19, Synthetic Nitrogen) from slaughter-
house waste.6 The stockyards used “everything but the squeal,” as the 
saying went, though that did not keep them from causing excessive 
water pollution (see chapter 17, Water Closet).7

Industrial efficiency was one part of the miracle, and economies of 
scale the other. Millions of animals exhausted their lives in the south 
of Chicago: four million hogs alone in 1877/ 1878, when the union 
stockyards were operating for a dozen years. Even Cincinnati, which 
had pioneered the mass production of pork to the west of Appalachia, 
was processing less than a fifth of this number by that time.8 By the 
end of the century, some four hundred million animals had passed 
through Chicago’s stockyards.9 Entrepreneurs tried different business 
models until they found that focusing on packing brought the greatest 
profits.10 Corporate concentration followed suit with a long series of 
expansions, acquisitions, and mergers to please the capitalist soul. By 
the 1890s, an oligopoly of Chicago- based companies was dominating 
the market, colloquially called Big Four, Big Five, or Big Six, depending 
on the state of corporate arm- twisting. On the eve of World War I, five 
companies controlled two- thirds of America’s fresh- beef output: Swift, 
Armour, Morris, Cudahy, and Schwarzschild & Sulzberger.11
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The slaughterhouse was at the heart of the trade, but the famous 
gate of Chicago’s stockyards, a National Historic Landmark since 1981, 
did not designate the limits of corporate influence. Meatpacking was a 
corporate octopus long before United Fruit (see chapter 10, United 
Fruit) gained that moniker, with its tentacles stretching out to count-
less barns and fields. As William Cronon showed in his magistral Na-
ture’s Metropolis, the rise of Chicago’s slaughterhouses hinged on the 
expansion of agriculture across the prairie lands that stretched all the 
way to the Rocky Mountains: the frontier, traditionally seen as a place 
of manly freedom, was coupled with an expanding urban market.12 
Telegraphs transmitted demand and prices, and railroads brought the 
animals to slaughter, with the return train supplying the farmers with 
plows, barbed wire, and everything else from the Sears catalog. Rail-
roads (see chapter 3, Canal du Midi) were also crucial for distributing 
processed meat, with another world- class innovation, the refrigerated 
railroad car, coming out of the quest to get Chicago meat to East Coast 
consumers. Steamships extended the commodity chain overseas.13

In short, the visitors on the gallery had good reason to be amazed. 
And yet the industrial marvel hinged on a number of preconditions 
that commonly escaped their view: a vast agricultural hinterland full 
of market- oriented farmers, excess grain production that supplied 
cheap animal feed, railroad companies eager to find commodities, an 
immigrant population that kept wages low, a river that carried away 
the effluents, a lenient approach to air and water pollution control, 
and urban consumers willing to eat frozen meat. Perhaps most cru-
cially, it took a city without a powerful network of artisanal butchers 
who cornered the meat market. In European cities, slaughtering re-
mained firmly in their hand, with urban slaughterhouses, tightly con-
trolled and municipally owned, supporting their trade. Even New York 
City had a guild of butchers until the city council liberalized meat sales 
in 1843. Butchering continued more or less unregulated until Chica-
go’s meat, chilled and super- cheap, arrived in the 1880s. Not knowing 
what else to do, New York butchers abandoned slaughtering and fo-
cused on cutting up meat for retail.14

Chicago products traveled internationally, but for the time being, 
the Chicago slaughterhouse remained a distinctly American institu-
tion. An attempt to bring it south of the Rio Grande collapsed during 
the Mexican Revolution, and not just because the name of the com-
pany, DeKay, was probably the worst- ever in the meat business.15 In 
tsarist Russia, Saint Petersburg and Moscow built large centralized 
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slaughterhouses in the proximity of railway terminuses, but they were 
municipally owned, and reformers pushed for these projects with ref-
erences to prototypes in the great European metropolises.16 Looking at 
the industrial empires of Armour, Swift, and others, it is not difficult to 
identify the typical factors behind corporate growth in late nineteenth- 
century America: expanding urban markets, mass production, econo-
mies of scale, and a government averse to meddling with big business. 
But that was about to change.

2. CHAIN REACTIONS

The visitors’ gallery was there for a reason. The meat barons knew that 
when it came to public opinion, there was room for improvement. 
Slaughtering animals had been a business fraught with rituals and ta-
boos since biblical times, and slaughtering by the millions did not ex-
actly diminish reservations. And who really knew what went into a 
sausage? There were also quite a few critical minds snooping around 
the slaughterhouses: public health officials targeting unsanitary con-
ditions, politicians talking about reform, investigative journalists 
poking their noses into the mud. The gallery, in short, was an act of 
public relations avant la lettre.

Much has been made of Upton Sinclair’s The Jungle and its dramatic 
description of what went on in the slaughterhouse: the brutal speed 
on the shop floor, the chemicals, the rats, the use of spoiled meat for 
sausages, the moonlight processing of deceased animals, and the man 
who fell into a rendering tank and ended up as pure leaf lard. But Sin-
clair’s book was merely a catalyst for a long- standing campaign. The 
Jungle was the rallying cry that reformers of different stripes had 
sought, the kind of gut- wrenching critique that put the cause beyond 
reproach. Within eighteen months of the first publication of excerpts 
in Appeal to Reason, the leading Socialist paper of its day, and less than 
half a year after the first book edition, Congress had passed the Meat 
Inspection Act and the Pure Food and Drug Act.

The law was just to the taste of reform- minded citizens in a period 
that historians have called the Progressive Era: government control, an 
expansion of federal authority, and the use of scientific expertise 
merged in a quest for safer meat.17 However, public health was only one 
of multiple fronts in the reformers’ crusade. Another was trustbusting, 
an endeavor that found plenty of fodder in an oligopolistic market. 
After all, the reformers were not out to fight capitalism— quite the con-
trary, they sought to make it more efficient. Price fixing, market con-
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trol, joint companies— since the late 1880s, reformers and packers 
fought in public and in court, with allegations shifting but not the 
general thrust of charges. In the end, the Big Five submitted to a con-
sent decree in 1920 that effectively ended the reign of the beef trust. 
Jimmy Skaggs has argued that by the 1920s, red meat was “the most 
regulated of American business endeavors.”18

It took more time for working conditions to improve, much to the 
chagrin of Upton Sinclair, whose key concern had been Socialism 
rather than meat inspection. “I aimed at the public’s heart, and by ac-
cident I hit it in the stomach,” Sinclair noted, a phrase that people 
would subsequently quote ad nauseam.19 The conflict included every-
thing that the script book of US labor relations has to offer: coordi-
nated strikes and spontaneous walkouts, union- busting and violence, 
tensions between immigrants and African Americans, strikebreaking 
and sabotage, and kind spirits trying to mediate (in this case, Mary Mc-
Dowell and Jane Addams, in 1904). The Great Depression finally cre-
ated the conditions for successful unionization, as common hardship 
facilitated organization across ethnic lines while federal legislation se-
cured the workers’ right to collective bargaining. Founded in 1943, the 

18.1 Chicago’s Union Stockyards in 1941. Image, John Vachon, Farm Security 

Administration— Office of War Information Photograph Collection, 

Library of Congress.
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United Packinghouse Workers of America became a pioneer of racially 
inclusive unionism and gave crucial support to Martin Luther King Jr. 
and the civil rights movement in the 1950s. By midcentury, the stock-
yards were unionized, the packers’ jobs were secure, and they earned a 
living wage.20

Sinclair’s book remained in print, and is so to the present day. But 
half a century after its original publication, it seemed as if the jungle 
had been tamed. Meat was still a capitalist business, but one with real 
competition, safeguards for human health, and respect for the working 
man. (Most working women remained underpaid, though, as if to re-
mind the proletariat of its ongoing exploitation.) When it came to 
morals, the most glaring void was about the animals. The Illinois Hu-
mane Society and the American Humane Society kept an eye on trans-
port and handling and encouraged a more circumspect use of the 
whip. Railroads eliminated the incentive to overcrowd by charging for 
weight instead of carloads. But laudable as these efforts were, they 
breathed the air of the nineteenth century: animal protection was 
about the elimination of abject violence. The problem was individual 
acts of cruelty and bad characters, not the system.21

In the slaughterhouse, the problem was much more essential. Here 
animals were simply units of production, optimized for economic per-
formance and deprived of legitimate claims of their own. It was a new 
chapter in relations between humans and the animal world, a new 
kind of distance, and a new degree of disaffection and indifference. In 
fact, it was precisely this anonymity that prompted Sinclair’s slaugh-
terhouse epiphany: “Each one of these hogs was a separate creature. 
Some were white hogs, some were black; some were brown, some were 
spotted; and some were old, some were young; some were long and 
lean, some were monstrous. And each of them had an individuality of 
his own, a will of his own, a hope and a heart’s desire; each was full of 
self- confidence, of self- importance, and a sense of dignity.”22 The Chi-
cago slaughterhouse did not show respect for any of these things.

Of course, “respect” is an intricate word when it comes to human–
animal relations. Animal husbandry before the dawn of modernity 
was cruel in its own way. Animal diseases were endemic, stalls were 
cold and damp if they existed at all, and feed reflected the exigencies of 
the moment. Hogs in particular were waste recyclers par excellence 
and specifically bred for fattening from human leftovers.23 And yet 
there was also a sense of companionship, a readiness to watch and 
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listen, and to do what one could for the animal’s well- being, if only 
because farmers knew that they were in it together. Farmers gave 
names to their beasts, implying some kind of individual character, 
whereas the most that farm animals can hope for today is a digital 
code for tracking.24 In short, the cruelty of premodern husbandry was 
largely a cruelty for lack of means. The new cruelty, that of the indus-
trial age, was a cruelty of willful ignorance (see chapter 36.3, Libera-
tion Movements).

The veterinary sciences already had a good understanding of ani-
mals’ needs when Chicago’s slaughterhouses went up, and the body of 
knowledge kept expanding as the twentieth century progressed. Epi-
demics, nutrition, excrements— the inputs and outputs of useful ani-
mals were meticulously studied, as were the processes in between, and 
scholars could identify good and bad conditions with growing preci-
sion. But at the end of the day, the insights that mattered most were 
those that made a difference in numbers (see chapter 7.2, Numbers 
Games), more specifically in numbers on the slaughterhouse scale and 
in the purse of producers and packers. The welfare of animals, their 
sense of curiosity and comfort, their instincts and their need for social 
interaction— it was hard to put these things into numbers, and harder 
still to measure their impact on the bottom line. The logic of industri-
alism, and its innate desire to subdue everything to the rationale of the 
market, was not dead. It was merely hibernating.

In 1944, Karl Polanyi published a book that, while not engaging 
with animals, was prophetic as to their future fate. Titled The Great 
Transformation, it argued that the new thing about the industrial age 
was not the logic of the market per se but its unrestrained hegemony. 
Respect, a sense of decency, and all other social conventions were 
yielding to the maximization of individual profit, and the new way of 
thinking put its stamp everywhere.25 Farm animals would learn that 
this had very real consequences for them. The logic of industrialized 
meat was expanding massively in the postwar era, both along the com-
modity chain and beyond America’s borders, ultimately making it dif-
ficult to escape its reign anywhere on the globe. In the decades after 
1945, the American way of life beamed like never before or thereafter, 
and one of its messages was about meat. Statisticians would eventually 
find a stunning cross- cultural correlation between affluence and meat 
consumption.26
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3. CONSUMERS IN CHAINS

There are a few places that witnessed key moments in the postwar 
transformation of meat. There is, for instance, the intersection of 14th 
and E Streets in San Bernardino, California, where Richard and Mau-
rice McDonald opened their first restaurant in 1940, or the Chicago 
suburb of Des Plaines, where Ray Kroc opened a franchised restaurant 
in 1955, the man who would later buy out the McDonald brothers and 
drive the global expansion of McDonald’s like a fast bus.27 There is the 
slaughterhouse of Iowa Beef Packers (IBP) in Denison, Iowa, built close 
to a major cattle region. There is the Lewter Feed Yard near Lubbock, 
Texas, where a former county agent and a Dallas investor teamed up to 
raise 10,000 (later 34,000) cattle on 125 acres of land.28 And there is 
Pushkin Square in Moscow, where McDonald’s opened a branch in the 
dying days of the Soviet Union, causing a frenzy among the locals and 
consternation among left- wing intellectuals elsewhere.

Remarkably, none of this was actually new. McDonald did not in-
vent the fast- food hamburger; that honor, if it is one, goes to White 
Castle in Wichita, Kansas.29 Feedlots had spread in Illinois and Iowa in 
the wake of the Chicago slaughterhouse, but most of them were family 
farms that sought to overcome their sole reliance on wheat, as grain 
prices were more volatile than cattle prices.30 While the feedlots of the 
nineteenth century grew out of a drive toward diversification, the new 
feedlots were bound to cattle for better or worse, and that was not the 
only difference. They bought grain on the market, depleted ground-
water (as they were often in arid regions), focused on the final months 
in the cattle’s life, produced year- round, and generally operated with 
the iron pulse of a disassembly line. Federal tax incentives encouraged 
investment from people who had no inner connection to agriculture 
or, like the Hollywood star John Wayne, earned their money acting as 
if they did.31 The new feedlots were also much bigger than traditional 
ones, and they kept growing. Toward the end of the century, giant hog 
farms were spreading across the Great Plains, with the largest uniting 
more than a hundred thousand animals under a single roof. In his his-
tory of the Great Plains, Douglas Hurt describes the feedlot system as a 
colonial economy.32

The new feedlots also drew on the abundance of grain that stemmed 
from innovations such as hybrid corn (see chapter 28, Hybrid Corn) 
and nitrogen fertilizer (see chapter 19, Synthetic Nitrogen).33 But then, 
feedlots did not rely on cheap grain alone. From drugs to the genetic 
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pool, every factor was scrutinized for productivity gains, which made 
cattle akin to battery chicken (see chapter 36, Battery Chicken) 
without feathers. In the end, cattle even became carnivorous, thanks 
to the use of meat and bone meal for feeding. The public eventually 
took notice, but only because the practice was the suspected cause of 
bovine spongiform encephalopathy, better known as mad cow dis-
ease.34 The meat business got out of step for a while.

Moving closer to livestock regions was not a new corporate strategy 
either. Armour had opened a dressed- beef plant next to its pork plant 
in Kansas City as early as 1884. But Kansas City was a railroad hub like 
Chicago, and transport volume made it prohibitive to build slaughter-
houses elsewhere until construction of a new automotive infrastruc-
ture, with the Interstate System (see chapter 34, Autobahn) as its 
pinnacle, freed packers from their dependence on rail. Street transport 
was not the only innovation that made IBP’s Denison plant a ga-
mechanger in the business of meat. Whereas Chicago slaughterhouses 
had shipped carcasses for further dismantling by local butchers, IBP 
went all the way to household- sized portions, boxed and vacuum- 
sealed, ready for the new supermarkets. In doing so, IBP “took Gus-
tavus Swift’s original idea to its logical conclusion.”35

As the new plants spread across the Midwest, they looked increas-
ingly like the Chicago slaughterhouses at the turn of the century: they 
had an immigrant workforce, weak unions, and a strong aversion to 
government regulation (unless it helped to externalize social and envi-
ronmental costs). It was as if Upton Sinclair’s ghosts had risen from 
their graves, except that the workers were now from Latin America and 
Southeast Asia instead of Eastern Europe, and the new slaughterhouses 
were just as unpopular as Chicago’s in the early 1900s: “IBP has come 
to symbolize, in the midwestern United States, the worst excesses of 
1980s corporate arrogance,” the anthropologist Deborah Fink wrote.36 
But it was immensely profitable, more so than the original, and that 
forced Chicago packers to cease operations in Chicago. The major 
plants had closed by 1960, and the Union Stock Yards shut down com-
pletely in 1971.37 The companies of Swift and Armour were fading from 
public view and became prey for investors. A bewildering set of brands 
and faceless commodity chains took their place.

Enterprising businessmen were emulating the American slaughter-
house abroad. Karl Ludwig Schweisfurth, heir to a German meat com-
pany, saw Chicago’s stockyards on a study trip in the mid- 1950s, came 
back for a series of internships, and then used the acquired knowledge 
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to revolutionize meat production in Germany.38 Even Mexico, where 
Chicago’s slaughterhouse had failed so spectacularly in the 1910s, 
gradually fell for US- style beef production and consumption habits, 
with the breakthrough coming with the wave of neoliberal deregula-
tion in the 1980s.39 All the while, the European municipally run 
slaughterhouse went into decline. The more scenic buildings could 
hope for an afterlife such as La Villette, the famous Paris slaughter-
house created at the instigation of Baron Haussmann in the 1860s, 
which closed its doors in 1974 and became a cultural center. At the 
same time, the factory farm (see chapter 36, Battery Chicken) emerged 
as the Siamese twin of the Chicago slaughterhouse. Both grew into 
global institutions and developed a kind of momentum that nour-
ished a process of mutually assured expansion: slaughterhouses need a 
lot of animals for a decent load factor while factory farms need large 
buyers. One might suspect that the hunger for meat would expire at 
some point, but market saturation is an elusive concept in a globalized 
economy. When everything else fails, you can always dump excess 
production at bargain prices in the Global South.

Just as in the Progressive Era, authors jumped on the topic. The eth-
ical critique of factory farming is as old as factory farming itself (see 
chapter 36.3, Liberation Movements), but it took the meteoric rise of 
environmental sentiments around 1970 to create a mass market for a 
pertinent book. Frances Moore Lappé hoped for a “small Berkeley pub-
lisher” when she started work on Diet for a Small Planet in 1969, but the 
manuscript landed with a paperback specialist, was published in 1971, 
and sold millions of copies.40 Half a century later, readers can choose 
among many different levels of reflection and populist furor when it 
comes to unmasking the modern food business, slaughterhouse and 
all.41 But despite the hopes of Progressives, grandiose aspirations for 
political reform have evaporated. Some slaughterhouses have hired 
animal behavior experts such as Temple Grandin, a professor of an-
imal science at Colorado State University who specialized in “devel-
oping and implementing [animal] welfare auditing systems for major 
retailers and restaurants.”42 The decades- long struggle over battery 
cages (see chapter 36, Battery Chicken), a technology that was contro-
versial from the start, demonstrates that to the extent that reform ef-
forts exist, they have an air of incremental minimalism. Food scares 
and reports about dismal workplace conditions create a sensation for a 
few days, but they typically subside just as quickly. Reforms lack a pow-
erful lobby, and they lack a focal point in the age of global supply 
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chains. No longer can we pass a Meat Inspection Act and assume that 
all will be well.

In her foreword to Ruth Harrison’s Animal Machines, a powerful ral-
lying cry against factory farming of 1964, Rachel Carson (see chapter 
38.2, A Matter of Humility) expressed her hope that the book would 
“spark a consumers’ revolt.”43 Some people took to the task and sought 
to carve out alternatives. When Karl Ludwig Schweisfurth realized 
that none of his sons wished to be his successor, he took a more critical 
view of industrialized meat production, sold his company to Nestlé, 
and put his enterprising spirit to work in organic agriculture.44 Others 
propose to forgo meat altogether and embrace a vegetarian or vegan 
diet (see chapter 23.3, Alternative Projects), an alternative that was 
already around in the Progressive Era: the vegetarian crusader John 
Harvey Kellogg had published a detailed, blood- drenched account of 
slaughterhouse work one year before Sinclair’s The Jungle.45 But as it 
stands, none of these ideas have carved out more than a niche, and 
it is anyone’s guess whether that shows a penchant for cheap meat or 
merely the forgetfulness of the average consumer. For all the merits 
of alternative agriculture, informed consumerism has not become the 
magic weapon that Carson, Harrison, and countless other critics of the 
modern food business had hoped for. When it comes to the slaughter-
house, it would seem that humans are still struggling to understand 
that there is much more on the line than the corpses of animals.

More than a century ago, humans crossed a threshold in Chicago. 
It happened in the name of progress, the drivers included sophisti-
cated technology, large corporations, and the rationalist quest for effi-
ciency, and thanks to Sinclair and others, nobody could claim 
ignorance about what was going on. Maybe this was the kind of 
threshold that allows no way back.



19

Synthetic Nitrogen

Farming on Steroids

1.  TECHNOLOGICAL MOMENTUM

On the evening of September 7, 1898, William Crookes took the po-
dium in Bristol to deliver his presidential address to the British Associ-
ation for the Advancement of Science. His topic was wheat, or the lack 
of it in the not- too- distant future. He sought to show “that England 
and all civilised nations stand in deadly peril of not having enough to 
eat.”1 The threat of starvation (see chapter 31, Holodomor) seemed re-
mote in a country at the height of its imperial power, but as a chemist, 
Crookes saw things through a different lens. Population was growing 
while the supply of “virgin land” (see chapter 13, Little Grand Canyon) 
was dwindling, so everything depended on increasing yields per acre. 
Chemical fertilizer could boost productivity, but according to the law 
of the minimum commonly attributed to Justus von Liebig, which re-
quired a balanced dose of nutrients, a single deficiency limited growth 
even when all other factors were in abundance. Crookes was particu-
larly concerned about nitrogen, which plants consumed in great quan-
tities and hence had received particular attention since the days of 
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Liebig. It was freely available from the earth’s atmosphere, but wheat 
could not take in atmospheric nitrogen directly. Guano (see chapter 8, 
Guano) offered available nitrogen, but its deposits were “so near ex-
haustion that they may be dismissed from consideration.”2 Chilean 
saltpeter deposits were already heavily mined, and other supplies such 
as urban sewage (see chapter 17.3, The Dirt of Cities) were unlikely to 
meet growing demand. For Crookes, the only viable solution was ni-
trogen fixation, “a gleam of light amid this darkness of despondency.” 
But time was of the essence: if scientists did not find a way to turn at-
mospheric nitrogen into fertilizer soon, “the great Caucasian race will 
cease to be foremost in the world, and will be squeezed out of existence 
by races to whom wheaten bread is not the staff of life.”3 Crookes’s 
conclusion was succinct: “It is the chemist who must come to the 
rescue.”4

Fourteen years later, August Bernthsen, the director of research at 
the German chemical company BASF, took the podium at the Eighth 
International Congress of Applied Chemistry (see chapter 24.1, Nice to 
Meet) in New York City. Fritz Haber, a professor at the Technical Uni-
versity of Karlsruhe, had found a way to produce ammonia from the 
elements, and BASF’s own Carl Bosch had designed equipment that 
allowed production on an industrial scale. All that the process required 
were nitrogen and hydrogen, two elements that the earth held in 
abundance, and a lot of energy. BASF was about to gear up commercial 
production for synthetic nitrogen, and Bernthsen had come to New 
York to make the announcement. On September 11, 1912, a packed au-
dience heard Bernthsen shift into celebratory mode: “I am in the 
agreeable position of being able to inform you that the said problem 
has now been solved fully on a manufacturing scale, and that the walls 
of our first factory for synthetic ammonia are already rising above the 
ground at Oppau, near Ludwigshafen- on- Rhine.”5

Ammonia synthesis was by all means an impressive invention. It 
required high temperatures and pressure in the range of 200 atmo-
spheres. The search for the right catalyst alone required more than 
6,500 experiments with 2,500 different substances. Engineers needed 
to find materials and designs that could withstand the extreme condi-
tions. Industrial- scale ammonia synthesis was the result of a superb 
combination of chemical ingenuity and engineering skills, and it de-
servedly became known as the Haber–Bosch process after its main in-
ventors. Fritz Haber received the Nobel Prize in Chemistry in 1918, to 
be followed by Carl Bosch in 1931.6
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The accolades continue in the historical literature. Vaclav Smil even 
tried to calculate the number of lives that the Haber–Bosch process 
saved and came to the conclusion that 40 percent of the world popula-
tion in 1996, or some 2.2 billion people, could not have been fed 
without synthetic nitrogen.7 Counterfactual arguments are always 
open to debate, but there is no way to deny that the Haber–Bosch pro-
cess marked a watershed in the history of agriculture. It removed the 
last remaining scarcity of a key nutrient and opened the door to a cen-
tury of profligate fertilizer use. One of the leading global historians, 
Kenneth Pomeranz, has argued that chemical fertilizers, and synthetic 
nitrogen in particular, “may be the twentieth century’s most im-
portant invention.”8

But synthetic nitrogen was also a commercial product, and that im-
plied a number of more worldly challenges. Patent issues needed to be 
resolved. In order to gain access to the fertilizer market, BASF sought 
an arrangement with other companies that produced ammonia as a 
coke oven by- product. Hydrogen production left major amounts of hy-
drogen sulfide as a waste product (see chapter 5, Shipbreaking in Chit-
tagong), and boatmen complained about the foul- smelling substance 
when the company dumped it without treatment into the Rhine. In 
1913, BASF opened the Limburgerhof agricultural experiment station 
to carry out extensive fertilizer trials, perhaps mindful of Liebig’s fiasco 
seventy years earlier when he rushed his patent manure to market 
without testing (see chapter 8, Guano).9

In his New York speech, Bernthsen hoped for “a peaceful develop-
ment of the various new industries for the combination of the ni-
trogen of the air side by side.”10 It turned out that there was not much 
peace in synthetic nitrogen’s early years, though, as the Haber–Bosch 
process became a pillar of the German war economy during World War 
I. Ammonia can also be used for the production of explosives, and syn-
thetic nitrogen essentially kept the German army firing after 1914. 
That provided the Haber–Bosch process with an air of moral ambi-
guity, though the link pales in comparison with Haber’s other wartime 
work. Fritz Haber was the mastermind behind Germany’s gas warfare 
and led the development of chemical weapons with a determination 
bordering on the maniacal. His Nobel Prize, the first to be awarded 
after the end of the war, drew international criticism.11

Four years of war made BASF a different company. Nitrogen produc-
tion reached ninety thousand tons in the final year of the war, in-
cluding production at a new plant in the central German brown coal 
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region that BASF built from scratch. The Haber–Bosch process made 
BASF Germany’s leading chemical manufacturer, with ammonia pro-
duction generating no less than 59 percent of the company’s turnover 
in 1919.12 Even more, synthetic nitrogen “provided a common experi-
ence of great educational value for the engineers and scientists” on a 
par with Germany’s rocket project in Peenemünde or the American 
Manhattan Project (see chapter 37, Lucky Dragon No. 5) during World 
War II.13 Having mastered high- pressure, high- temperature catalytic 
hydrogenation within a few hectic years, the men of BASF (and yes, 
they were all men) sought to milk the new technology for all it was 
worth, an effort that led to products such as synthetic gasoline. This 
was no longer a company where research directors could take a po-
dium and announce farsighted investments in new technologies. This 
was a company firmly in the grasp of what Thomas Hughes has called 
technological momentum.

Hughes’s concept grew out of a sense of disaffection with tradi-
tional readings of technological progress that stressed the brilliance of 
inventors. In his study of the rise of electric power in England, Ger-
many, and the United States, Hughes showed how supply networks 
developed their own systemic logic. Networks favored alternate over 
direct current as they grew, and the huge investment in cables and 
power lines paid off quicker when consumption increased, which 
drove utilities to advertise new electric appliances, particularly those 
appliances that consumed electricity at a time of day when demand 
was weak. Like a heavy object that is set in motion, the system acquired 
a momentum as it matured, though Hughes stayed clear of the shal-
lows of technological determinism: “Technological momentum, like 
physical momentum, is not irresistible.”14 Instead of disputing that 
technologies are also shaped by political decisions and changes in 
economy and society, Hughes was concerned about how technological 
systems have a kind of inertia that imposed limits to the free will of 
experts, corporations, and consumers. In other words, Hughes showed 
that electric grids were networks of power in more than one sense.15

Before studying electric power systems, Hughes discussed techno-
logical momentum in the history of industrial chemistry. He showed 
how Haber–Bosch, the trailblazer for hydrogenation technology, 
changed BASF. Synthetic nitrogen left its mark on the company’s 
equipment and the minds of its staff, and that set the company, which 
merged into the giant IG Farben conglomerate in 1925, on a fateful 
course: in Hughes’s reading, technological momentum brought IG 
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Farben toward the synthetic gasoline project, which in turn drove it 
into the arms of the Nazis.16 When Bernthsen was negotiating with 
Haber in 1908, he was still in a position to voice skepticism about the 
project.17 A dozen years later, skepticism would have been pointless. 
The system was in the driver’s seat.

In short, Crookes’s hope for the genius of chemistry was only half 
the picture. The nitrogen question was not only about the white man’s 
craving for wheat. It was also about technologies, experts, and corpo-
rations that developed a life of their own, and synthetic nitrogen cap-
tured a characteristic experience for people at the turn of the twentieth 
century. From electric power to sewage systems (see chapter 17, Water 
Closet), from Chicago’s stockyards (see chapter 18, Chicago’s Slaugh-
terhouses) to automobility (see chapter 34, Autobahn)— large techno-
logical systems turned into behemoths with their own rationales as 
they matured, and one of the most important rationales was their in-
clination to grow. Farmers soon learned what this meant in practical 
terms.

2. A LOT HELPS A LOT

By the early 1900s, the fertilizer business was following the path that 
had taken shape during the age of guano (see chapter 8, Guano), but it 
operated on a different scale. Since about 1870, fertilizer use had ceased 
to be the privilege of a small entrepreneurial minority as farmers in 
Western and Central Europe embraced it as a normal part of agricul-
ture.18 In the United States, the number of fertilizer factories grew from 
47 in 1859 to 478 in 1899, with the average capital per plant jumping 
from less than $10,000 to almost $150,000.19 Nitrates from Chile, 
potash from German salt mines, phosphorus from the bones of slaugh-
tered animals, and slag from steel mills— a growing range of fertilizers 
were clamoring for the farmers’ attention. It was a tough business with 
a lot of infighting: sowing doubts about competing products was a rou-
tine part of the sales pitch. Liebig’s law of the minimum stressed the 
need for a balance of nutrients, but many companies saw things differ-
ently. They treated the fertilizer business as a zero- sum market, where 
gains for one nutrient inevitably went at the expense of another. More 
than one manufacturer sold his product as the panacea for all plant 
nutrition woes, not to speak of the flying salesmen who roamed the 
countryside peddling miracle stuff. Bernthsen’s remark about 
“peaceful development” revealed the naive hopes of a newcomer who 
was still learning about the rules of the game.
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At first glance, ammonia was just one more product on the market, 
but it stood out in several respects. It came from a large company that 
worked with Nobel- acclaimed scientists. Thanks to the wartime ex-
pansion of Haber–Bosch, it was available in huge quantities, and BASF 
was keen to use capacity as best it could. Most crucially, it entered the 
market when German agriculture was in disarray. Soils were exhausted 
after the war, food was in short supply, workers were in revolt, and am-
monia was the only ray of hope. The case for mineral fertilizer was 
stronger than ever, and all available authorities chimed in: scientists, 
manufacturers, salesmen, and the state. As a memorandum of the 
Prussian Ministry of Agriculture declared in 1920, “The necessary 
amounts of mineral fertilizer are available, and can be purchased and 
put into the soil. If that does not happen, people will starve” (see 
chapter 31, Holodomor).20

Few things capture the human imagination like a combination of 
fear and hope, and few things hurt more than when reality does not 
live up to expectations. Yields per acre stayed below prewar levels in 
Germany for years. Large doses of synthetic nitrogen even made some 
soils acidic and thus rendered them less fertile. The postwar chaos on 
many farms certainly did not help, and neither did the vast black 
market that made it difficult to obtain unspoiled products. But the de-
bacle also revealed a flawed idea about soil fertility. Efforts focused nar-
rowly on nutrients and ignored all the other factors that influenced 
plant growth. The propaganda for synthetic nitrogen betrayed a reduc-
tionism that had not been seen since the days of Liebig.21

The crisis gave a boost to what we now call organic agriculture. A 
series of lectures by Rudolf Steiner, the guiding spirit of anthropos-
ophy, inspired his followers to develop a “biodynamic” farming 
system.22 At the Institute of Plant Industry in Indore, India, Albert 
Howard compiled compost heaps and railed against what he called the 
“NPK mentality”: “To- day the majority of farmers and market gar-
deners base their manurial programme on the cheapest forms of ni-
trogen (N), phosphorus (P), and potassium (K) on the market.”23 In 
Switzerland, Hans Müller founded a farmers’ cooperative in 1946 that 
grew vegetables without nitrogen fertilizer and sold it through the Mi-
gros retail chain.24 Whereas today’s consumers associate organic food 
with healthier and tastier products (see chapter 38, DDT) and superior 
animal husbandry (see chapter 36, Battery Chicken), alternative 
farming originally grew out of concern for the fertile soil.

The fertilizer community was aghast and did not mince words, 
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down to calls for a violent crackdown on German biodynamic farmers 
when the Nazis seized power.25 But strong words did not convince ev-
eryone, particularly those who knew propaganda from the inside: two 
decades after his time at Stickstoff- Land GmbH, Heinrich Himmler 
was still fuming about how his superiors wanted him to write “doc-
tored reports” about fertilizer.26 Himmler developed an interest in bio-
dynamic farming during World War II, and the experiments under his 
tutelage include an herb garden at the Dachau concentration camp on 
the outskirts of Munich.27 His personal history notwithstanding, 
Himmler’s stance was pragmatic rather than ideological: biodynamic 
farming had a productive potential that he sought to use— though 
that did not prevent later generations from suggesting more sinister 
motives.28 Compared with Himmler’s other agricultural interests, 
which include the infamous Generalplan Ost (see chapter 32.2, Leben-
sraum), synthetic nitrogen was a marginal issue.29

When it came to commercial fertilizers, the ideologues were clearly 
in the agrochemists’ camp. They depicted organic farming as unscien-
tific— in reality, it had firm roots in the academic network of the agri-
cultural sciences— and ultimately pushed alternative agriculture into a 
secluded niche that it was unable to leave for decades.30 Scathing at-
tacks and strong convictions went along with new business practices. 
For one thing, agrochemists beefed up efforts at soil testing in order to 
give farmers a more precise idea about the needs of their fields. While 
scientists were previously loath to give detailed instructions, and some 
dismissed the demand for exact figures as “a silly request,” they be-
came more outspoken in the interwar years.31 Agrochemistry con-
firmed Theodore Porter’s observation about the use of numbers in 
modern societies (see chapter 7.2, Numbers Games): it went for quan-
tification not when it was ascendant but when it was in trouble.32

The growing penchant for quantification was part of a broader re-
alignment. Experts no longer sought to study soils closely and add 
what was needed. They became increasingly concerned with what one 
might call fool- proof fertilization: given the widespread sense of dis-
trust in the farming community, it was crucial to avoid mistakes. One 
of the most popular solutions was a fertilizer mix with all the key nu-
trients that IG Farben had sold under the brand name Nitrophoska 
since 1927.33 The fixed formula stood in obvious tension with the vari-
able needs of individual plants, but at least none of the nutrients 
would be missing. Ready- mixed fertilizers are still popular. German 
gardeners can even buy a bio version with guano (see chapter 8, 
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Guano) as the main ingredient, courtesy of the Compo GmbH in 
Münster- Handorf.34

The popularity of ready- mixed fertilizers shed a revealing light on 
preferences in the farming community. A quick fix for all plant nutri-
tion woes was just what many farmers were looking for. Soils were 
complex and capricious, close observation took time and expertise, 
and there were many other issues clamoring for attention on the farm. 
The talk about farmers as stewards of their soil was always stronger in 
expert circles than out in the fields, with the strongest voices coming 
from those experts that formed the cadre of the emerging soil conser-
vation movement. Concerns about erosion (see chapter 13, Little 
Grand Canyon) allowed for the creation of distinct state agencies such 
as the US Soil Conservation Service, but their long- term perspective 
was always a difficult sell among farmers preoccupied with the up-
coming growing season. In place of holistic soil expertise, modern ag-
riculture developed two separate expert systems: short- term expertise 
that focused on commercial gains and foolproof solutions, and long- 
term expertise that embraced a more holistic view of soils and sought 
to conserve them to the best of its ability.

The fertilizer business exploded in the years after World War II. 
Global nitrogen consumption increased from less than 5 million tons 
in 1950 to 11.3 million in 1960 and 31.6 million in 1970.35 “Like ath-
letes pumping protein- building steroids into their bodies, industrial 
societies began to pump protein- building chemicals into their agricul-
tural ecosystems, eventually allowing them to reach levels of produc-
tivity previously thought impossible,” Hugh Gorman wrote in his 
history of nitrogen.36 In the United States, fertilizer consumption grew 
so much that suppliers began building ammonia pipelines in the late 
1960s, the first one running from Texas to the cornfields of Iowa (see 
chapter 28, Hybrid Corn).37 For the farmers around the world, it came 
down to a stark choice between two different paths. They could refrain 
from the use of mineral fertilizer and join one of the schools of organic 
farming. Or they could go down the high- input path with friendly 
support from the fertilizer people.

Fertilizer use boosted yields per acre, but that is not the only yard-
stick for good farming. Short- term productivity per acre does not ac-
count for soil health or environmental side effects. It does not consider 
that according to the law of supply and demand, plentiful harvests 
tend to drive down prices. And focusing on per- acre yields was danger-
ously oblivious of the long- term dependencies that fertilizer use 
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brought with it. Farmers ran the risk that corporations would seek to 
cream off profits, a notorious problem in markets with limited compe-
tition. In short, it was a completely open question whether rising 
yields per acre would really translate into higher income, and many 
farmers came to experience what economists call the “cost–price 
squeeze”: growing costs eating away the gains of higher productivity. 
The case for mineral fertilizers was as much about growth effects as 
about the elimination of potential alternatives, as salespeople were 
disinclined to learn whether farmers might achieve competitive re-
turns with more diversity and fewer inputs.

The ambiguous experiences of the early years disappeared from 
living memory with amazing speed. The collusion of commercial and 
scientific interests, concerns about erosion and acidic soils, the idea 
that soil fertility was really about more than nutrients— all this van-
ished in a remarkable act of collective amnesia. “Farmers of the 1940s 
and 1950s were far less concerned with ecological issues and with 
working together for total soil conservation and chemical- free farming 
than the farmers of a decade earlier,” Randal Beeman and James 
Pritchard declared about American agriculture, and farmers in Europe 
looked equally forgetful.38 Or maybe they just had other priorities? In 
his Omnivore’s Dilemma, Michael Pollan met an Iowa farmer who de-
scribed excessive fertilizer use on his cornfields as “a form of yield in-
surance”: “You don’t want to err on the side of too little,” he replied 
when asked to explain why he used up to two hundred pounds of ni-
trogen per acre even though the recommended dose was only half that 
amount.39 Just as technological systems had their own momentum, 
farmers had their own rationale for excessive fertilizer use: time was 
scarce, resources were cheap, and alternatives in the form of low- input 
agriculture were hard to come by. In a way, farmers preferred wasting 
resources to wasting ideas.

3. RUNNING CYCLES

Germany was not the only country that was concerned about nitrogen 
during World War I. The United States began construction of two facil-
ities for nitrogen explosives when German submarines threatened the 
supply of Chilean nitrates in 1916. One plant sought to replicate the 
Haber–Bosch process but failed because BASF kept the catalyst secret. A 
second plant at Muscle Shoals, Alabama, used the older cyanamide 
process, which was more expensive and rendered it uncompetitive 
when the guns fell silent. Muscle Shoals languished over the following 
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years, became part of the Tennessee Valley Authority (TVA) (see 
chapter 29, Aswan Dam) in the 1930s, and eventually shifted focus to 
phosphorus- based fertilizer. War preparedness then brought Muscle 
Shoals back to nitrogen, and a new Haber–Bosch facility produced syn-
thetic nitrogen during World War II. It was one of ten facilities that 
stood ready after 1945 to supply American agriculture with synthetic 
fertilizer and a technological momentum propelling its use.40

The Haber–Bosch process became a global technology after 1945, 
the harbinger of high- input and high- energy farming. Thanks to its 
rich stores of hydrocarbons (see chapter 15, Saudi Arabia) and its pio-
neering role in the Green Revolution (see chapter 28, Hybrid Corn), it 
was Mexico that opened the first ammonia- producing plant in Latin 
America in 1951. Peru followed suit when it scrapped its guano in-
dustry (see chapter 8, Guano) in the 1960s.41 By 1972, India had four-
teen facilities with an annual capacity of 1.3 million tons of nitrogen, 
more than the United States had at the end of World War II; facilities 
for another 2.3 million tons were under construction.42 At Aswan in 
the 1950s, Egypt built a plant that consumed almost all the country’s 

19.1 Tennessee Valley Authority synthetic ammonia plant in Muscle Shoals, 

Alabama, 1942. Image, Alfred T. Palmer, Farm Security Administration— 

Office of War Information Photograph Collection, Library of Congress.



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 290 

hydroelectric power until the Aswan High Dam of the 1960s (see 
chapter 29, Aswan Dam) provided Egypt with a new energy cornu-
copia.43 By the year 2000, the global nitrogen output stood at 85 mil-
lion tons per year, more than 99 percent coming from Haber–Bosch 
facilities.44 But Haber–Bosch was not the only thing that went global.

Nitrogen fertilizer stands out among plant nutrients for its stark in-
efficiency, as only a part of the input actually ends up in the crop. The 
precise amount depends on local conditions, particularly rainfall pat-
terns, but scientists have put the typical loss rate between 50 percent 
and 70 percent.45 Synthetic nitrogen dissolves in groundwater, and 
soil- based bacteria change it back into a gaseous state, and as fertilizer 
inputs increased, so did the amount of nitrogen that got lost in these 
ways. A global nitrogen cycle is at work on planet earth since geolog-
ical times, but it changed tremendously in the modern era: the contri-
bution of humans, which includes pollution from combustion 
processes and the cultivation of nitrogen- fixing plants such as legumes 
in addition to Haber–Bosch, is now on a par with the forces of nature. 
When Paul Crutzen argued that human intervention into planetary 
processes had grown to a scale that suggests the proclamation of a new 
geological epoch, the Anthropocene, nitrogen fertilizer was among 
the evidence.46

The Muscle Shoals facility received a new name in 1991: it became 
the TVA Environmental Research Center. It mirrored a growing aware-
ness that excessive use of mineral fertilizers had serious environmental 
repercussions. An abundance of nitrogen jeopardizes ecosystems that 
depend on a meager supply of nutrients. A high level of nitrates ren-
ders groundwater unfit for human consumption. Michael Pollan’s 
Iowa farmer had a reverse- osmosis water filtration system in his base-
ment to make water from his well safe to drink.47 Abundant nutrients 
in lakes and rivers lead to eutrophication and an explosive growth of 
plants and algae, and the effects extend far beyond agricultural re-
gions: toward the end of the twentieth century, marine biologists were 
counting more than four hundred dead zones in coastal waters around 
the world, the number having doubled each decade since the 1960s.48 
Nonetheless, eutrophication is one of the lesser known pollution 
problems, probably due to its limited visibility. It rarely figures in the 
news unless green floating carpets make for some yucky pictures, 
though media types usually rank them lower than pictures of a decent 
oil spill (see chapter 39, Torrey Canyon). Sometimes the sheer size of 
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these carpets generates excitement. In 2011, a bloom of algae on Lake 
Erie covered more than five thousand square kilometers.49

The European Union adopted a Nitrates Directive for the protection 
of water quality in 1991, but progress was agonizingly slow. Over the 
following ten years, the European Commission opened fifty- six legal 
cases against member states in order to speed up enforcement.50 Did 
this reflect the intricate nature of the problem and the narrow profit 
margins in the food industry that constrained environmental initia-
tives in modern agriculture? Or was there an underlying conceptual 
problem in that environmental policy was reluctant to think in terms 
of cycles? Some scholars have argued that policies on nitrates should 
“be considered in the broad framework of resource management rather 
than in the narrower terms of pollution control.”51 However, percep-
tions and remedies typically remained wedded to the pollution frame-
work, and the global nitrogen circle usually remained a background 
phenomenon. But was that really a mistake?

Environmentalists were typically fond of holistic thinking. The nat-
ural world was an interconnected one, after all, and human responses 
were supposed to reflect that complexity. The language of ecology 
thrived on interconnected thinking, and so did The Limits to Growth, 
the Club of Rome’s 1972 report that showed a global audience what it 
meant to think in terms of cycles and feedback loops: the report’s stark 
warnings drew on computer- based simulations of system dynamics 
that a team around Dennis Meadows conducted at the Massachusetts 
Institute of Technology.52 But the discussion about The Limits to Growth 
got bogged down in disputes over figures and projections, and 
Meadows was not the first to have that experience. William Crookes 
suffered a similar fate after his call to arms on the wheat problem: 
when his speech went to press ten months after he took the podium in 
Bristol, the book included a defense of his figures that ran to almost 
double the length of his presidential address.53 The effort did not ex-
haust the range of potential issues. For example, there is reason to 
doubt Crookes’s contention that wheat bread was the only legitimate 
food for the Caucasian race.54

Crookes did not account for society’s ability to adapt, and that was 
also the most popular argument against the doomsday predictions in 
The Limits to Growth: market pricing combined with scientific inge-
nuity would lead to new solutions that would forestall disaster. One 
economist, Julian Simon, even offered a famous wager to the American 



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 292 

biologist Paul Ehrlich, and academics are debating the outcome to the 
present day.55 Maybe innovation will allow the fertilizer business to 
shift from an extractive rationale to a cyclic rationale, where clever 
management of the flow of nutrients makes Nauru- style depletion (see 
chapter 8.3, Running Empty) appear to be an unfortunate excess in an 
unenlightened age. Or maybe innovation merely postpones the day of 
reckoning. Or maybe the question is false because neither markets nor 
innovators operate in a vacuum. Synthetic nitrogen was a product of 
war and technological momentum, both shaping the course of events 
in ways that Crookes and other heralds of scientific genius were never 
quite comfortable with.

Future outcomes are debatable, and so are the responsibilities of 
stakeholders. Crookes had a clear idea about his target audience: it was 
the chemist who was to come to the rescue. Agency was less clear with 
The Limits to Growth. The study was about exposing a problem rather 
than immediate solutions, and the target audience was humanity as 
such. It was a path that many environmental manifestos would follow, 
and they all suffered from the same lack of clarity as to who should do 
what. The nitrogen cycle was even more diffuse in terms of human 
agency: roles and responsibilities seemed to dissipate in a network of 
interconnections and feedback loops. Was the nitrogen cycle a 
problem, and if so, for whom? The people in charge of the nitrogen 
cycle were at the same time everybody and nobody, and that made the 
politics of thinking in cycles strangely opaque.

With that, policymakers faced a dilemma. They could either stick 
to the traditional pollution framework and treat eutrophication and 
groundwater contamination as if they were isolated problems, or they 
could embrace a much broader framework and work toward a compre-
hensive management of the global nitrogen cycle. In other words, pol-
icymakers could choose between a simplistic but time- honored 
approach with mixed results and a grand holistic vision where parties, 
authorities, and instruments were all up in the air. Pollution control 
(see chapter 16, London Smog) was an established field of policy where 
conflicts typically focused on speed and effectiveness rather than legit-
imacy. When it came to fights against pollution, the culprits were usu-
ally clear, and so were the spatial realms. Was it worth sacrificing both 
for the sake of a global approach that had the magic of holistic thinking 
but no real- world policy credentials? Modern societies have scant ex-
perience with the comprehensive management of material flows, but 
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they have a clear idea about the politics of pollution and resource scar-
city.

Nitrogen will not suffer from scarcity due to its abundance in the 
atmosphere, but the situation for other nutrients is less clear. Patrick 
Déry and Bart Anderson made global headlines in 2007 when they 
suggested that world society was probably past a “peak phosphorus” in 
production terms and thus in dire need of retooling its farming rou-
tines.56 According to Liebig’s law of the minimum, nothing can replace 
phosphorus if it is unavailable, and yet the stir of “peak phosphorus” 
faded away quickly. Perhaps that was due to other researchers who 
pointed out that the concept was misleading and that there are many 
ways toward more sustainable management of the global phosphorus 
cycle.57 Or maybe that was due to an acquired skepticism about expert 
predictions. We have learned to live with the specter of resource ex-
haustion ever since William Stanley Jevons (see chapter 16.1, City 
Problems) penned his 1865 treatise “The Coal Question,” and in the 
end, it was always not quite so dramatic.58 And we have become fa-
miliar with overconfident scientists since the days of Liebig.

Our experience with a high- volume extractive lifestyle goes back 
only a few generations, but we do have experience with material scar-
city in the fertilizer business. It is not very encouraging for those who 
believe in rational solutions. When the military’s demand for explo-
sives left the German farmers wanting for nitrogen during World War 
I, a popular solution was to increase the dose of potash. It did not make 
sense in light of the law of the minimum, but the German potash in-
dustry made a killing, and sales reached a historic peak in the spring of 
1916— a perverse case of profiteering in a society of hunger and scarcity 
and yet precisely the kind of counterproductive behavior that a com-
plex commodity chain tends to produce.59 It was an object lesson 
about how the intricate web of farming practices, profit- seeking com-
panies, and expertise that had grown around fertilizers since the days 
of guano (see chapter 8, Guano) could foster irrational solutions. The 
postwar critique was harsh. Franz Honcamp, the director of the Ros-
tock agricultural experiment station, spoke of “angst- driven fertilizer 
use” that did more harm than good.60 If the global commodity chain 
for fertilizers comes tumbling down one day, fear will likely be part of 
the picture.



20

Air- Conditioning

Engineering the Climate

1.  MAKING INDOOR WEATHER

The president was shot, but he was alive. The attack at a Washington, 
DC, railroad station left a nation in shock and James Garfield with a 
bullet in his body. He survived the following night despite expecta-
tions, and his bed at the White House became a place for freewheeling 
experimentation. Doctors poked into the president’s body in search of 
the bullet. When they failed to locate it, Alexander Graham Bell 
brought a hastily invented metal detector to the White House, where 
the device malfunctioned due to an iron bed frame and uncooperative 
physicians. As the attack happened in July, Washington’s oppressive 
summer heat became a matter of concern, and Navy engineers teamed 
up with the scientist Simon Newcomb to plug together an improvised 
air- conditioning unit. They combined a big fan with huge amounts of 
ice, fed the cool air through cotton screens to remove humidity and 
blew it into the president’s bedroom to lower the temperature. America 
billed itself as a nation of inventors, but it failed to save the president’s 
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life. Garfield died on September 19, 1881, two and a half months after 
the attack.1

It was a fitting overture to the age of air- conditioning. After all, the 
device at the White House captured some crucial features of indoor 
climate control. It was about technological innovation and expertise. 
It was about America and specifically the American South, where swel-
tering summer heat was more of an issue than in the industrial centers 
of nineteenth- century Europe. It was about tinkering: air- conditioning 
was about electric power rather than mountains of ice in subsequent 
generations, but improvisation and perennial adjustments remained 
part of the picture when it came to thermostats and unwarranted air-
flows. The laborious effort and the tremendous amount of resources 
foreshadowed an energy- intensive approach to climate control. Most 
crucially, air- conditioning was about the primacy of imminent needs 
and a fateful disregard for context ever since air- conditioning had 
come to the White House in 1881. Technology may have provided Gar-
field with some temporary relief, but it was ignorance about the unin-
tended consequences of technology that claimed his life. He might 
have survived if it had not been for the infections that the president 
caught from his doctors, who were intruding into his body with fin-
gers and instruments that lacked sterilization.2

Humans had sought ways to deal with high temperatures long be-
fore the machine age, and low- tech solutions included shade trees, 
naps during the hottest hours, and dips in cool waters. The transport 
revolution of the nineteenth century (see chapter 3, Canal du Midi) 
added mobility to the range of options, at least for those who could 
afford the trip to gentler climates. The hill stations at the foot of the 
Himalaya were a popular refuge for British colonialists during the 
summer months, and in 1864, one of these stations, Shimla, became 
the official summer capital of the British Raj in order to give officials a 
respite from Calcutta.3 Back in Europe, resorts thrived along the coasts, 
helped by royals who turned Brighton, Norderney, and other seaside 
towns into fashionable destinations.4 Resort towns were known for 
networking and a more leisurely pace. They were also the place for a 
dying president. After two months in agonizing pain at the White 
House, James Garfield spent his final days at the New Jersey seashore.5

Relocation implied long leaves of absence, which became more dif-
ficult to justify in an increasingly breathless modernity. But as the 
twentieth century began, air- conditioning offered another way to stay 
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cool that worked regardless of geography. However, air- conditioning 
was not just about low temperatures but also about humidity. In fact, 
control of humidity was more important than temperature in the early 
years of air- conditioning, when many units were installed in factories 
with sensitive production processes where humidity levels made a dif-
ference.6 Equipment also had to assure cleanliness and the proper dis-
tribution of air, and as rooms and buildings differed in size and shape, 
air- conditioning systems were typically tailor- made during the first 
decades of the twentieth century. Mass production of window air con-
ditioners did not start until the industry set its eyes on the residential 
market during the Great Depression.7

Air- conditioning found a growing range of applications over the 
course of the American century, but regional and sectoral divergences 
were significant. As Raymond Arsenault wrote in a pioneering essay, 
“The so- called ‘air conditioning revolution’ . . . was actually an evolu-
tion— a long, slow, uneven process stretching over seven decades.”8 
Cotton mills and cigar factories became climatized before World War I, 
and cinemas were air- conditioned in the 1920s, whereas most schools 
and university buildings had to wait into the postwar years (and some 
are waiting to this day, particularly where families are black and poor.) 
Railroads were air- conditioned before automobiles, and federal build-
ings before state and county ones, but by the 1970s, cool air was every-
where in America: in office buildings and private homes, hotels and 
hospitals, trucks and tractors. Even the Alamo Mission in San Antonio, 
remembered as a battle site in the Texan struggle for independence 
from Mexico, became climatized in the early 1960s.9

The southern United States led the march toward the cool indoors, 
and the reverse was no less true: air- conditioning was crucial for the 
rise of the Sunbelt after 1945. It is hard to imagine the mass migration 
from regions with more moderate climates without a technology that 
allowed people to cope with the long hot summer. The former cotton 
belt turned to manufacturing and service sector jobs, in the Arizona 
desert, suburban life was sprawling around Phoenix and Tucson, and 
while numerous factors played a role in the transformation, air- 
conditioning was a sine qua non.10 Arsenault summarized his observa-
tions on the air conditioner and Southern culture as follows: “General 
Electric has proved a more devastating invader than General 
Sherman.”11

The White House received a permanent cooling system during the 
Hoover administration in 1929, almost half a century after Garfield’s 



 297 

A I R -  C O N D I T I O N I N G

ordeal. Air- conditioning expanded dramatically in Washington during 
the New Deal, though Franklin D. Roosevelt, a patrician with an estate 
in the Hudson River valley, was less than enthusiastic about it.12 Some 
seventy years later, American presidents enjoyed a pleasant microcli-
mate even under open- air conditions. When George W. Bush visited 
Gorée Island off the coast of Senegal in 2003, a former hub of the trans-
atlantic slave trade that Bush used as the backdrop for a passionate 
speech about the evil of American slavery, he evoked the “hot, narrow, 
sunless nightmare” of the middle passage while an air conditioner was 
going full blast at his feet. The inhabitants of Gorée Island were less 
fortunate, as security forces detained them on a soccer field for the du-
ration of Bush’s speech.13 In the twenty- first century, Americans see 
air- conditioning as a natural birthright, and lack thereof as a sign of 
poverty, and they spare no effort for obtaining the artificial chill even 
under difficult conditions. A lot of things were dubious about Bush’s 

20.1 “No more hot air in Congress.” This photograph of June 1938 shows the 

air- conditioning plant that supplied two million cubic feet of cool air 

per minute to the Capitol, the Senate and the new and old House Office 

Buildings in Washington, DC. Image, Harris & Ewing Photograph Col-

lection, Library of Congress.
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war on terror, but the microclimate in tents and command posts was 
okay, thanks to the largesse of the US taxpayer. In 2011, a former Pen-
tagon official revealed that the US military was spending more than 
$20 billion annually on air- conditioning in Afghanistan and Iraq.14

2. SEALED IN

For a while, travelers to the American South had a choice about air- 
conditioning. Many hotels offered climatized rooms for a $1 surcharge 
in the 1950s.15 Managers typically dropped the surcharge when air- 
conditioning became common over the following decade, which 
nicely reflects how climatization advanced from luxury to normalcy to 
second nature. By 1957, the California Federal Savings and Loan Asso-
ciation of Los Angeles refused to offer mortgages for homes costing 
more than $20,000 if the design did not include provisions for an air- 
conditioning system.16 More recently, homeowners associations have 
drawn up rules that prohibit shade trees and set up minimum require-
ments for air- conditioned floor space.17 In twenty- first- century 
America, air- conditioning is an exemplary case of what Elizabeth 
Shove has called inconspicuous consumption.18 It has moved beyond 
the point of consumer choices and cultural codes— it is a requirement, 
at times with the backing of the law. In Mockingbird Song, Jack Temple 
Kirby has called air- conditioning “the very foundation of contempo-
rary southern (human) living.”19

Air- conditioning changed the way houses were built. In fact, Gail 
Cooper has argued that it was architects and builders rather than 
homeowners who chose mass adoption in the residential market: the 
standardized suburban houses of the postwar years had indoor climate 
control built into their design.20 Industry publicists had already rhap-
sodized in the 1930s about how air- conditioning would free architects 
from petty considerations regarding window light and ventilation. 
The natural environment would cease to be a matter of concern, and if 
they were so inclined, architects could “indulge in a passion for glass 
window- walls, provided clients were willing to pay the high costs of 
cooling.”21 Air- conditioning became part of a technological package 
with global appeal. According to the British architect Dean Hawkes, “It 
may be argued that the air- conditioned glass skyscraper is the most 
successful production of the construction industry in the twentieth 
century.”22

One of the results was the seat of the United Nations in New York 
City. The skyscraper’s glittering façade had its charm, but pervasive 
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use of glass required a 50 percent increase in the thrust of air- 
conditioning, and manufacturing cool air consumed a lot of energy.23 
In the 1960s, declining rates for electric power drove the spread of res-
idential air- conditioning.24 But with perennial energy woes ever since 
the 1970s and the environmental critique of consumerism, the energy 
needs of air- conditioning became an enduring concern. It is about 
volume: in a 2010 book about our air- conditioned world, Stan Cox 
pointed out that the United States used as much electricity for air- 
conditioning as Africa used for everything.25 And it is about peaks in 
demand. Air- conditioning units tend to power up in sync at certain 
hours of the day, and utilities are struggling to meet demand at these 
times.26

Air conditioners were also causing problems in other respects. Since 
the 1930s, manufacturers had used chlorofluorocarbons as safe and ef-
ficient refrigerants until researchers identified them as a prime cause 
of the ozone hole.27 In 1976, the air- conditioning system at a hotel in 
Philadelphia became a disease vector when a heretofore unknown 
strain of bacteria bred in the water of a cooling tower. The outbreak 
killed twenty- nine veterans attending a convention of the American 
Legion, and the disease came to be known as Legionnaires’ Disease.28 
Others became merely unwell from indoor air, and office workers 
learned a new word: sick building syndrome.29

None of this has changed America’s infatuation with artificial cool-
ness. Manufacturers have shifted to new refrigerants that do not 
damage the ozone layers, engineers have modified equipment to im-
prove energy efficiency, and building managers have changed thermo-
stats from freezing to merely cool in order to save some electric power, 
but the concept remains sacrosanct: air- conditioning has not relin-
quished a single part of America’s public or private sphere from its 
grip. Climate control is deeply enmeshed in the design of modern 
buildings, and most architects take it for granted in light of a combina-
tion of technological path dependency, cultural norms, and a quest for 
control. “One of the most marked trends in architecture over the cen-
turies has been that of replacing the functions of the building struc-
ture by engineering service systems,” Hawkes wrote in 1996.30 He felt 
that the trend was “not likely to be reversed . . . because the increased 
control which individual services afford over the built environment is 
now the norm expected by users of all building types.”31

The American experience provided ample evidence that air- 
conditioning was an ambiguous one- way street, but that has not kept 
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other countries from following the same path. It started as a luxury 
item and a way to mark social distinctions. During the construction of 
the Aswan High Dam (see chapter 29, Aswan Dam), Soviet engineers 
enjoyed air- conditioned housing while ordinary workers were sweating 
in the desert heat.32 Then, in a remarkable coincidence with the glo-
balization of environmentalism, the worldwide spread of air- 
conditioning gained momentum toward the end of the twentieth 
century, and some markets evolved within a matter of years. Climate 
control was a luxury feature in European automobiles into the 1990s, 
but by 2003, 70 percent of new cars sold within the European Union 
had air- conditioning.33 In the United Arab Emirates, air- conditioning 
led residents to spend so much time indoors that it caused them to 
suffer from a deficiency of vitamin D, which humans usually produce 
in their skin from sunlight. A study in a Dubai hospital found that in 
one of the sunniest places on earth, only 2.1 percent of patients had an 
appropriate blood level of vitamin D.34 On the plus side, powerful re-
frigeration units allow people to go skiing in a Dubai mall.35

Air- conditioning was a mature technology after a century of Amer-
ican engineering, but conditions in other countries presented new 
challenges. In Mediterranean towns, narrow roads with high buildings 
turn into heat canyons when numerous air conditioners operate close 
to each other.36 In 2004, the state government in the Indian Punjab 
ordered a shutdown of air conditioners in order to free electric power 
for irrigation pumps.37 It did not bring Indians to turn their backs on 
the American way of cool. Cox assumed that the energy consumption 
of India’s air conditioners would increase tenfold from 2005 to 2020.38

In 2015, two American economists predicted “near- universal satu-
ration of air- conditioning in all warm areas within just a few de-
cades.“39 Global warming was poised to contribute to the trend, but 
the real driver was growth of income in the Global South. When it 
comes to air- conditioning, only money seems to stand in the way of 
the transition from luxury to normalcy. Even in Rio de Janeiro, where 
outdoor attractions are just as abundant as poverty, urban planners are 
wondering whether they should design outdoor space for a fully air- 
conditioned society.40 The world may be beyond the point where deci-
sions about cool air are a matter of the mind.

3. CORPORAL HABITS

American technology was equally about myths and engineering, and 
the producers of air- conditioning equipment reached out to people 
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who could imbue their product with a cultural narrative.41 One of their 
point men was Ellsworth Huntington of Yale University. As academics 
go, Huntington had a rather undistinguished career. He failed to ob-
tain a doctorate from Harvard in 1907 and left Yale in 1915 after his 
promotion to a professorship was denied twice, and when he returned 
to Yale as a “research associate in geography,” he paid far more for his 
personal secretary than he received by way of compensation from the 
university.42 However, Huntington offered an enticing perspective on 
how climate underpinned the progress of the human race. He argued 
that “mankind as a whole has a definitive level of optimum tempera-
ture at which health and vigor are best.”43 Furthermore, Huntington 
felt that this optimum moved toward the cooler side when civiliza-
tions advanced and put a higher premium on innovation, and it just 
so happened that the climates of the West, and especially those of 
New England, were particularly conducive to intellectual work. Hun-
tington spoke emphatically about “the coldward, stormward march of  
civilization.”44

The collaboration between Huntington and the air- conditioning 
industry took various forms over the years, but it was a difficult rela-
tionship for both sides. Manufacturers had to supply Huntington with 
good evidence before he would offer an endorsement. Air- conditioning 
was also difficult to square with Huntington’s concerns about human 
divorcement from nature and monotonous weather.45 His office rou-
tines at Yale did not help: he opened the window twice a day regardless 
of the weather, making him a less than perfect role model for indoor 
climate control.46 And in the end, Huntington’s climatic determinism 
did his own discipline more harm than good. “Huntington gave geog-
raphy a bad name,” David Landes has argued, pointing to the aboli-
tion of geography departments at Harvard and elsewhere after World 
War II.47 Global warming has produced an academic cottage industry 
that flirts with climatic determinism again, but it does not seem that 
the air- conditioning industry is soliciting endorsements this time 
around.48

Climates developed their own mythologies, and the same holds 
true for indoor climates. Gore Vidal famously dated “the end of the old 
republic and the birth of the empire to the invention, in the late thir-
ties, of air conditioning.”49 In reality, the artificial cool came to Wash-
ington a few years earlier when American isolationism ran high.50 In 
light of the global career of air- conditioning, it seems time to turn 
Huntington’s question on its head: Why do different people in dif-
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ferent cultural and socioeconomic settings in different parts of the 
world embrace the same technology? It may be about social status, or 
the enduring appeal of the American way of life, or a global visual cul-
ture that is uneasy about sweat. Or it may be about the environmental 
conditioning of the modern body.

For all the diversity of people around the globe, they have shown a 
common ability to adjust to air- conditioning. The experience of in-
door coolness changes ideas about comfort zones, and it reduces the 
ability of the body to adjust to hot weather. In other words, air- 
conditioning is physically addictive, and the addiction may well be 
“the most pervasive and least noticed epidemic in modern America,” 
as a Cambridge professor argued in 1992.51 Air- conditioning has re-
ceived its share of lamentations over the years, but its real history is 
about deeds rather than words.52 That does not bode well when it 
comes to lessons from the experience.

After all, the history of climate control plays out not only indoors. 
Humans have sought to modify climates throughout the ages, and 
pertinent efforts include rainmakers as well as the Nobel laureate Ir-
ving Langmuir.53 Endeavors were typically more powerful in people’s 
dreams than in consequences, but that may change in the wake of 
global warming. Geoengineering has emerged as an expertocratic ob-
session in the twenty- first century, and if the history of air- 
conditioning is any guide, it will have unintended side effects.54 But 
even if tinkering with the world’s climate somehow works out ac-
cording to plan, the outcome will inevitably separate people into those 
who benefit and those who do not. The indoor experience shows that 
climate control is rather effective in trapping and dividing humans. 
Whether it makes them happy remains open to debate.



INTERLUDE

Opium

The introduction advised readers to prepare for a bumpy ride 
in this book, and those who have made it to this point certainly know 
what I was talking about. The narrative seeks to tease out the common 
threads from the tremendous diversity of our planet, and that has re-
quired many daring jumps between countries and continents. But 
traveling the world inevitably takes its toll, and it may be good to inter-
rupt the global journey in midpassage. Humans have an innate craving 
for relaxation, and human societies have developed plenty of perti-
nent routines from a quiet siesta in the middle of the day to a noisy 
evening at the pub. Breaks have a social dimension, but many routines 
involve the consumption of stimulants that bring people into the right 
mood. For centuries, alcohol was “the principal psychoactive sub-
stance of the Judeo- Christian world,” but by the late eighteenth cen-
tury, Europeans showed a growing interest in another stimulant, an 
extract from the poppy plant Papaver somniferum: opium.1

Stimulants are about small quantities with great effects. People do 
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not consume them for their calories (see chapter 2, Sugar) or their en-
ticing taste (see chapter 7, Breadfruit). Stimulants change the oper-
ating script of the body, usually by targeting the nervous system, and 
the effect can be anything from reduced anxiety to enhanced perfor-
mance. Clever conveners know that a successful meeting needs more 
than good ideas and smart people. When West Germany’s state gov-
ernments sponsored a conclave of constitutional experts at the Her-
renchiemsee Abbey in Bavaria in 1948, delegates enjoyed a generous 
daily allotment of twelve cigarettes or three cigars, half a bottle of 
wine, and one liter of beer per head.2 The meeting produced a constitu-
tional framework that has endured for more than seventy years.

The Herrenchiemsee convention was not the only working envi-
ronment that thrived on the use of stimulants. The miners of Potosí 
(see chapter 1, Potosí) used coca leaves to make it through their 
workday.3 Sex workers have used cocaine because it reduces self- 
control.4 While running for president in 1960, John F. Kennedy re-
ceived an amphetamine injection before he faced Richard Nixon for 
the first televised debates in the history of US elections.5 Company- 
sponsored espresso machines have made it into a reference book entry 
(see chapter 22.2, The Age of Handbooks) on e- commerce.6 Countless 
writers have used alcohol, nicotine, or mind- broadening drugs to meet 
their deadlines, and in books like Hunter S. Thompson’s Fear and 
Loathing in Las Vegas, drugs stood center stage.7 Economic historians 
have long recognized that it was probably more than a side show. Jan 
de Vries saw the growing use of coffee, tobacco, and other stimulants 
as part of what he called the “Industrious Revolution,” which in turn 
was a corollary of the Industrial Revolution. In his words, “The indus-
trious revolution floated like a cork on an expanding pool of alcohol.”8

Stimulants are the spice of life, but just like spices, they call for judi-
cious use. Humans had consumed opium for millennia— a commodity 
history begins with petrified poppy seeds from the late Stone Age— 
which gave them plenty of time to learn about effects and risks. People 
cherished opium as a painkiller, but they also knew that its sedative 
effect inhibited performance at work. They knew too that an overdose 
could kill even those who knew the drug well: the list of victims in-
cludes the Persian eleventh- century physician Avicenna, in his time 
“the Muslim world’s unchallenged authority on opium.”9 Like most 
stimulants, opium created bodily dependencies and habits of an am-
biguous nature. In short, opium was not dear to the heart of those who 
appreciated a clear look at material realities. Karl Marx’s famous 
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dictum about religion— “the opium of the people”— was not sympa-
thetic toward opium either.10

Opium was less ambiguous on the side of the producers. It had a 
high value density, which made it a convenient commodity in the age 
of sail. Opium from India allowed the British to overcome their long- 
standing trade deficit with China and “to reverse the centuries- old 
flow of silver into the Middle Kingdom.”11 The repercussions culmi-
nated in two military conflicts, famously called Opium Wars, which 
ended with treaties that exposed China to further imports such as 
Indian- produced tea: Andrew Liu has argued that “the cultivation of 
Assam tea was the continuation of the opium wars by other means.”12 
Later in the century, the German chemical company Bayer produced a 
synthetically modified opium alkaloid and sold it as a medicine for 
coughs and colds under the trade name heroin.13 It happened to have 
side effects— a four- week trial had somehow failed to reveal that it was 
addictive— but moral purity was in short supply in the commodity 
business since the heydays of Potosí (see chapter 1, Potosí) and Carib-
bean sugar (see chapter 2, Sugar). The world’s first cocaine syndicate 
was organized by German pharmaceutical companies, and it was per-
fectly legal.14

The syndicate was not the first attempt to corner the drug market. 
The British East India Company was running a tightly regulated, 
industrial- style production regime in Bihar and Benares by 1780, and 
other powers sought to cash in as well: most colonial regimes in Asia 
created an opium monopoly.15 During World War II, Chinese collabo-
rators collected taxes on opium to support the Japanese military.16 
Governments were fond of taxes on stimulants, which were less prone 
to conflict than taxes on essentials such as salt (see chapter 23, Gand-
hi’s Salt). As Adam Smith wrote in The Wealth of Nations, “Sugar, rum 
and tobacco, are commodities which are no where necessaries of life, 
which are become objects of almost universal consumption, and 
which are therefore extremely proper subjects of taxation.”17 But just 
as stimulants had side effects, so did taxes on stimulants. Britain fa-
mously drove its North American colonies into revolt when it imposed 
a hefty tax on tea. Two centuries later, Mikhail Gorbachev launched an 
anti- alcohol crusade that caused a dramatic loss of government reve-
nues from vodka sales at a time when the Soviet Union was struggling 
with a collapsing oil price (see chapter 15.3, Dutch Disease).18

But as the nineteenth century progressed, opium turned from a 
commodity among many into a moral scandal, and scholars have of-
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fered different readings for this change of affairs. Was it “the outcome 
of the class basis of Victorian society,” as Virginia Berridge has argued 
with a view to working- class use in England?19 Was it about the ascen-
dant medical profession, which had increasingly embraced the con-
cept of addiction since the 1860s?20 Was it about cultural framing more 
broadly? In the words of Paul Gootenberg and Isaac Campos, opiates 
became “infused with Orientalistic, racist, degenerative, and gendered 
discourses.”21 Or was it about the misery of opium users in China that 
missionaries broadcast to a global public beginning in the 1830s?22 
Founded in 1874, the Anglo- Oriental Society for the Suppression of the 
Opium Trade argued that profiteering from opium was incompatible 
with the civilizing mission that should underpin the imperial 
project.23 Whatever the reason, the campaign for the suppression of 
the opium trade gained momentum in the late nineteenth century, 
and the United States took the lead in drug diplomacy, starting with 
an International Opium Commission in Shanghai in 1909.24

Opium was henceforth illegal, or rather was meant to be, for pro-
ducers and consumers were less than impressed. The world’s leading 
producer of opium, Turkey, ratified the International Opium Conven-
tion in 1933, but enforcement was ineffective until the 1970s.25 In 
1906, China launched an eradication campaign that faltered after 
some early successes and played out to the advantage of warlords and 
others who cashed in on the inflated prices that illegalization 
brought.26 In Afghanistan, opium production flourished in spite of 
eradication campaigns under the aegis of Western military powers, 
and it was not just about the money in an illicit business whose global 
revenues are on a par with tourism (see chapter 22, Baedeker) and the 
oil industry (see chapter 15, Saudi Arabia).27 Afghanistan’s farmers are 
wrestling with an increasingly dry climate and irrigation systems dam-
aged by four decades of war (see chapter 29, Aswan Dam), and as it 
happens, “opium poppy is very drought resistant, requiring only one- 
fifth or one- sixth the water needed by traditional crops like wheat.”28

The war against drugs is the longest war of the twentieth century, 
and it is probably the only war whose winners are not human beings. 
In his global history of narcotics, Richard Davenport- Hines described 
the American- led campaign “as requiring unconditional surrender 
from traffickers, dealers, addicts, and occasional recreational users,” 
and his summary is succinct: “That surrender has not occurred.”29 The 
war was more successful on a different front. When Richard Nixon 
made the eradication of drugs a top priority of his presidency, the cam-
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paign targeted and tainted leftists and Black people, the two prime en-
emies in the Nixon White House.30 It was not a coincidence. Nixon’s 
adviser John Ehrlichman said in an interview in 1994, “Did we know 
we were lying about the drugs? Of course we did.”31

While US- funded poppy eradicators performed their futile duty in 
Afghanistan, an opioid crisis spread back home. The victims were over-
whelmingly white, and while the death toll was huge— the Centers for 
Disease Control and Prevention recorded more than 100,000 drug 
overdose deaths in 2021— arrests were not a method of choice.32 Much 
of the blame focused on corporations and lax prescription policies on 
painkillers— legal proceedings against drug manufacturers are 
ongoing— while the responsibility of individual drug users remains 
opaque.33 It mirrors a running theme of opium history since the late 
nineteenth century: there was moral vigor and iron determination 
from above, indifference and negligence in everyday use, and little 
that connects the two beyond the materiality of drugs. Everyone 
knows that drugs are dangerous, but on the ground, people have 
shown remarkable naivité in the face of opium even in the absence of 
stimulants tampering with their nervous systems. The Afghanistan 
Lonely Planet (see chapter 22, Baedeker) cautioned against the latest 
version of “opium tourism” in 2007, which is about having your pic-
ture taken in a bright red field of poppies. “Most fields are guarded by 
armed men to protect the crop when it is growing and being harvested. 
It may be a lethal case of mistaken identity if you are confused as po-
tential poppy eradication surveyor earmarking annual earnings for de-
struction.”34

Opium is a sedative, but it has failed to make the world a more re-
laxed place. This also means that those who sought an actual break in 
this interlude will surely go away disappointed, not to speak of those 
who might have hoped for a more uplifting narrative. Stimulants pro-
vide perspectives on the big issues of history— an opportunity that a 
new drug history seeks to explore.35 And the world of opium remains 
entangled with the rest of the world: materially, culturally, politically. 
It seems that the vortex has not left us with a place where people can 
actually get away from the world. That does not speak against taking a 
break. But it speaks volumes about life in the vortex.





PART V

Ruptures

STUFF DOES ACTUALLY HAPPEN.

The Iraq War of 2003 was a disaster in so many ways, but it was rather 
successful on the aphorism front. One of the enduring phrases was 
born during a press briefing at the Pentagon on April 11, 2003, when 
the US secretary of defense Donald Rumsfeld remarked on looting in 
recently conquered Baghdad: “Stuff happens.”1 Like another memo-
rable phrase, the “unknown unknowns,” the remark had a specific 
context, in this case an attempt to excuse looting at Iraq’s National 
Museum that American troops had failed to prevent. But the phrase 
stuck because there was more to it. It mirrored the blatant denial of 
responsibility for what was happening in Iraq, which ultimately 
emerged as a defining feature of the Iraq War. It also marked the begin-
ning of the end of the neocon’s political hegemony, and it was the 
contrast between the global project and the response on the ground 
that made the quote iconic. The Iraq War was about building a coali-
tion, about gathering a powerful army in a desert environment and 
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about leading it to military victory, and then it was an archaeological 
museum, of all places, that made the masters of the universe look clue-
less. As world politics goes, the looting was a minuscule event, but an 
event that made people realize the emperor did not have any clothes. 
Stuff does actually happen.

Events are the basic unit of the historian’s craft, but most histo-
rians’ work revolves around weaving these events into a plausible nar-
rative. Sometimes the precise nature of an event becomes a matter of 
dispute (such as the extent of looting in wartime Baghdad), but usually 
it is all about context: political, social, economic, cultural, environ-
mental— you name it. Sweeping syntheses are particularly prone to 
underestimating the contingency of events, as they legitimately focus 
on the great outlines, and yet sometimes events refuse to be subsumed 
in the grand scheme of things: they retain an erratic quality that defies 
even the best efforts to contextualize them. It is tempting to dismiss 
the erratic, or to contextualize against all odds, but such an exercise 
ultimately serves the scholarly craving for intellectual purity at the ex-
pense of real- world flavor. Stuff does happen, and it matters, and this 
section is an attempt to do justice to this. In other words, this section 
is about the environmental history of what was not meant to happen.

The vacuum of meaning is not just a scholarly concern. Contempo-
rary observers noticed that some events simply did not make sense: 
they defied expectations, routines, and coping mechanisms, and yet 
there was no way to exorcise them from the record. However, there was 
one convenient exit. Events offered stories, and stories are one of the 
most important coping mechanisms of the human race. Narratives 
can bestow the erratic with a meaning or semblance thereof, and all 
the following chapters are also about the power of stories— and about 
the scholarly need to go against the grain. The final chapter on the 
Tangshan earthquake ends with a warning about the plethora of nar-
ratives that modern disasters produce, as narrative tsunamis drown big 
and important questions that so- called natural disasters raise, and the 
same warning applies to the other chapters as well: beware of sweet, 
simplistic narratives. In an electronic global village, where events can 
be recorded and publicized at lightning speed, narratives may well 
emerge as the new opium of the people.

The hunger for narratives is a transnational craving. The first 
chapter starts with the Nobel laureate Thomas Mann, who turned his 
own brush with cholera into a piece of world literature in his Death in 
Venice; the chapter ends with a more recent book by the Pakistani nov-
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elist Mohsin Hamid. As a disease that struck with extraordinary speed, 
cholera was particularly terrifying and in need of consolatory narra-
tives. Or so it looked from the point of view of industrialized societies 
in the nineteenth century, as the experience of pandemic waves that 
might or might not strike was an eminently Western one. Cholera was 
endemic in India and other places and continues to kill in the twenty- 
first century, but that drama played out in a different disease world 
that few Westerners ever entered.

Exploring the mysteries of cholera was a defining challenge for 
nineteenth- century medical sciences, and the clash between conta-
gionists and anticontagionists captured only a fraction of the known 
unknowns. It was about more than etiology: for one, medical perspec-
tives were invariably tied to the pros and cons of quarantine measures. 
When Robert Koch returned from his successful journey to Calcutta, 
he was hailed in the style of a victorious general, and it was not just 
about militaristic rhetoric: he received a wartime decoration for the 
isolation of the cholera germ.2 But knowledge about the cause of a dis-
ease was just one of many steps toward containment, which is the best 
that humans can achieve for most epidemic diseases. The number of 
diseases that medical progress has managed to eliminate globally 
stands at exactly two, smallpox and rinderpest.

An earlier generation of scholars gave cholera credit for boosting 
the urban sanitation movement. There can be no doubt that an epi-
demic heightened people’s interest in public hygiene or the semblance 
thereof: when cholera hit Madrid in 1885, the Prussian ambassador 
was pleased to observe that it had triggered a much- needed street- 
cleaning effort.3 But urban sanitation was also about costs and many 
other limiting factors, and the zealots of public hygiene never achieved 
the kind of expertocratic reign that they dreamed of. Many European 
cities did get cleaner in the second half of the nineteenth century, but 
that was the result of many small steps— though these efforts seemed 
much more heroic if framed in a narrative of learning from disaster. 
Progress was even slower when it came to transnational collaboration, 
and an international convention against cholera was not signed until 
1903. A few years later, one of the signatories, Italy, kept a cholera epi-
demic under wraps, which violated the convention’s letters and spirit. 
This was the cholera epidemic that Thomas Mann learned about 
during his vacation in Venice.

While nobody wanted cholera, people were seeking vacations if 
they could afford it, at times with religious fervor. It was a realm of 



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 312 

personal freedom, or that is how it seemed: the Baedeker guides, along 
with their diligent use by a grateful traveling public, revealed the ex-
tent to which leisure time was prescripted even for those who did not 
book the package holidays of Thomas Cook. Originally conceived for 
travelers on the new steamship routes on the Rhine, Baedeker guides 
became the vade mecum for bourgeois readers who lacked time and 
abhorred the effort required to make their own explorations. The 
guidebook market diversified when growing affluence gave more 
people the chance to travel, and while the reality of traveling masses 
was not just the friendly meeting of cultures that the optimists had 
hoped for, the range of destinations and activities flourished and con-
tinues to expand to this day. Characteristically, more than two- thirds 
of the chapters in this book include a reference to a tourist destination.

Guidebooks held the power to make or break the careers of hotels, 
restaurants, and cultural institutions, and so did other types of hand-
books. In fact, handbooks may be one of the hidden powers of moder-
nity: people better have a good reason when choosing to go against the 
book. The genre offered crucial information, defined codes of conduct, 
generated a sense of identity, and generally conveyed a sense of cogni-
tive certainty that many people were seeking amid the dynamism of 
the modern world. Of course, the handbook did not gain this status 
through the sheer power of print: handbooks were typically collabora-
tive efforts, and authors were advised to temper their urge for creative 
expression and identify the conventional wisdom in their respective 
fields. In other words, handbooks were platforms for negotiations, 
gathering points for experts and stakeholders who sought to identify 
bodies of certified knowledge. Handbooks lacked power without the 
trust of their readers, and editors and authors pursued various ways to 
meet expectations. Karl Baedeker built his publishing empire on the 
pledge that he had seen everything in person.

The benefits of travel have always been disputed. For one, Adam 
Smith argued that travelers would learn more back home if the univer-
sities finally got their act together. Smith, who had worked as a tutor 
on a Grand Tour himself, found that a young man “commonly returns 
home more conceited, more unprincipled, more dissipated, and more 
incapable of any serious application either to study or to business, 
than he could well have become in so short a time, had he lived at 
home.”4 There was certainly reason to contest travel on environmental 
grounds. However, rather than reiterating pertinent failings— you can 
find an overview in every good guidebook today— the chapter focuses 
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on the strange air of unreality that surrounds the environmental re-
percussions of modern tourism and the difficult choices that tourism 
presents for environmental policy in the twenty- first century. How 
much should we stress the real- world toll of environmental sojourns 
when the entire idea is to get away from the real world? And what is 
the point of criticizing tourism when that criticism is older than Bae-
deker? As environmental problems go, few are more conceptually 
blurry than the problems of tourism, and it is fitting that it currently 
contributes some 8 percent to global greenhouse emissions— a share 
large enough to be a matter of concern, but not quite large enough to 
be an obvious priority.

There is more than one way to read the title of the section’s third 
chapter, “Gandhi’s Salt,” and there is more than one way to change 
the world. Gandhi’s salt march to Dandi did not free India immedi-
ately, but it was a milestone on India’s path to independence that res-
onates to this day.5 There was even a “much- hyped reenactment” of 
the Dandi salt march on its seventy- fifth anniversary in 2005.6 It was 
about the salt monopoly of the British Raj and about the mode of pro-
test, as the salt march followed Gandhi’s idea of satyagraha: a form of 
nonviolent protest, born out of a truth- seeking state of mind, that 
found the British Empire “trapped in the coils of their own ambiva-
lence.”7 The idea continues to inspire discontents around the world, 
and the salt march was as close to the perfect satyagraha as Gandhi ever 
came.

The literature usually treats Gandhi as an exceptional individual, “a 
singular type of ‘politician’” in the words of Judith Brown.8 But much 
of what Gandhi was and achieved resulted from media coverage, and 
that is why this chapter analyzes him as a part of the modern cult of 
celebrities— not a popular word among environmental historians, and 
yet one that no comprehensive history of environmentalism can do 
without in the twenty- first century. In fact, the Mahatma, a real char-
acter if there ever was one, is a good starting point for a conversation 
about celebrity status that does not immediately conjure Hollywood 
clichés: modern societies like to condense causes in celebrities, and a 
dense flow of information allows ordinary people to develop a sense of 
familiarity with their stars. The Gandhi that we know was to a great 
extent a creation of journalists, with significant divergences between 
the man and the media myth and even more significant changes over 
time. As Sean Scalmer puts it, “For those familiar only with the time- 
honoured image of the saintly Mahatma, a glance at the contempo-
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rary press can concentrate attention with the force of a rude and 
perplexing shock.”9 For imperial Britons, Gandhi was a dangerous agi-
tator who stoked chaos and violence, and we should see this as just as 
much of a fabrication as the apostle of peace or the critic of technolog-
ical hubris that environmentalists liked to read into the Mahatma. Ce-
lebrities were living myths, and myths can play out in different ways.

However, there was a man and a life beyond the myth, and the 
chapter seeks to capture something of the ambiguity that Gandhi had 
in more than one respect. In other words, the multitude of meanings 
in the title is by all means intentional: Gandhi made a difference by 
attacking the salt monopoly, by organizing the peaceful salt march, by 
sowing salt into the open woulds of imperial rule, and by showing his 
salt with a charismatic life of almost superhuman self- discipline. 
Scholars have tried to compress the experience of Gandhi into theoret-
ical models, but that may say more about academic obsessions with 
modeling than about the real world: if anything, the Mahatma 
changed the world because he burst the realm of people’s preconcep-
tions. He was also responding to realities around him, far more than 
the latter- day myth tends to suggest. Changing the world is not a one- 
dimensional affair.

Gandhi has achieved a measure of popularity among environmen-
talists, but maybe for the wrong reason. He showed how individuals 
can chart their own path with vision and determination and thus 
make a difference— a powerful example for alternative projects around 
the world— but much of the interest focused on his ideas rather than 
his life course. More precisely, environmentalists focused on those 
ideas that they cherry- picked from the fifty thousand pages of Gand-
hi’s writing, with particular attention to the Hind Swaraj of 1909. The 
approach is open to challenge on intellectual and political grounds: 
the concept of a great transformation deduced from a shining set of 
ideas is flawed even for a great soul like Gandhi. Reading ideas as mere 
blueprints for survival underestimates their role in the modern world. 
They are also icons, campaign tools, irritants, and other things, and 
while they stand along pathways, they are not paths themselves. Envi-
ronmental challenges have provoked countless intellectual and real- 
world projects big and small, and these projects stand amid others in a 
modern world with many other concerns. When postimperial Britain 
honored Gandhi with a statue on Parliament Square in London, the 
Mahatma enjoyed the company of two prime ministers who fought 
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him tooth and nail, Winston Churchill of Great Britain and Jan Smuts 
of South Africa.10 It is more appropriate than one might initially think.

Gandhi will be world- famous for the foreseeable future. The same 
cannot be said of the Tokyo Resolution of March 12, 1970, but the res-
olution did not aim to reach the public at large. It was the result of an 
International Symposium on Environmental Disruption that reflects a 
quintessentially modern type of event. Numerous chapters in this 
book show the significance of international meetings and the agree-
ments that they produced, and this chapter explores the peculiar in-
termingling of academic expertise and political virulence that has 
characterized international conventions since the mid- nineteenth 
century. The symposium at the Tokyo Prince Hotel created interlink-
ages between a number of ongoing developments over a few busy days: 
international academic exchange, a social science community in 
search of new issues and confirmation of professional relevance, 
preparations for the United Nations Conference on the Human Envi-
ronment in Stockholm, Joseph Sax’s pathbreaking public trust doc-
trine, and Japan’s fight against pollution. It also linked all these things 
to generous funders and an event forty- one years later that might 
qualify as an ironic finale if it were not so tragic.

International meetings are inevitably ephemeral, and they are usu-
ally elite endeavors. Both features have made them suspect, and not 
just among those who had to stay back home: did the meeting really 
matter? Successful conferences did not operate in isolation: they made 
a difference because they fostered transnational webs of knowledge, 
power, and personal relations. International conventions do little that 
could not be achieved by other means, and yet they are amazingly ef-
fective as nodes in transnational networks. Since the 1970s, it has be-
come difficult to imagine global environmental discourses without 
them, and they will be part of the future of environmentalism for 
better or worse. The Tokyo symposium was certainly not perfect— a re-
currence today would likely include female speakers and more people 
from outside North America and Western Europe— but it mattered be-
yond the day, not least because it connected with events outside the 
room. However, results were never a given. Conference language can 
turn diffuse sentiments into words, or it can be empty rhetoric. There 
are plenty of examples for both scenarios.

The Tokyo symposium relied on the power of words, but other 
international conventions aimed for something more: binding 
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agreements that would guide subsequent action. The number of en-
vironmental treaties has grown enormously since 1970, and few 
issues remain that do not have a corresponding international agree-
ment, but achievements differ widely: some are amazingly effective, 
others are defunct, and many are somewhere in between. Global en-
vironmental governance has always been more alluring as a myth 
than as a reality, but its magic has not gone away. It is a matter of 
opinion whether that says more about people or about the state of the  
planet.

The final chapter returns to events with a natural cause, or rather 
those that were framed as such: the naturalness of the natural disaster 
was a narrative construct, one of several that helped to carry on in the 
wake of a seismic event. Even in a secular age, people embraced reli-
gious readings of diverse stripes: church- made, homespun, or party- 
sponsored. The latter was the official response in the aftermath of the 
Tangshan earthquake, for the Communist Party of China was sup-
posed to believe the Maoist creed of human control over nature— no 
small challenge in the face of a death toll that likely exceeded half a 
million. It did not silence ruminations on what the Tangshan earth-
quake would augur for China after Mao. He died on September 9, 1976, 
six weeks after the disaster.

Responses to the Tangshan earthquake became a factor in the en-
suing power struggle, which shows how natural disasters matter be-
yond the sphere of destruction. Disasters are character tests for 
individuals, nations, and regimes, and responses in crisis mode mat-
tered beyond the day. Some leaders made a name for themselves 
through energetic action; others made a fortune, like Anastasio So-
moza. Disasters suspended the common rules of politics and resistance 
from stakeholders, and crises opened a window for swift and dramatic 
change. They were less consequential when it came to patterns of so-
cial inequality. Earthquakes cut across common divisions in society, 
but they did not make everyone equal. Many natural disasters ended 
up reaffirming rather than reducing inequality.

Once the dust had settled, a mixture of scientific and administra-
tive optimism took over: conventional wisdom held that one must 
learn from the disaster, just as cholera- stricken cities in the nineteenth- 
century West purportedly did. Responses were usually technological 
in nature and ranged from seismic upgrades and new urban designs to 
large systemic solutions, and more often than not, grandiose inten-
tion gave way to plenty of compromises. Rebuilt Tangshan was more 



 317 

P A R T   V

similar to the previous built environment than intended, and whether 
it will do better in the next catastrophe is ultimately an open question. 
An article of 1995 suggested that a recurrence of the 1976 Tangshan 
earthquake would cause one- twentieth of the original fatalities, which 
may or may not rank as an achievement.11 After all, it would mean a 
death toll in the range of 30,000.

Needless to say, these chapters cannot cover all types of events that 
have emerged as disruptive forces. However, they bring out the diver-
sity of ruptures in history, and they show how the exploration of ex-
ceptional events leads back to the many different contexts that frame 
human history. Earthquakes and epidemics can kill, and bodies can 
relax during vacation or overcaffeinate while conferencing, but for all 
the environmental and bodily realities, meanings and consequences 
remain negotiable. Even time frames are matters of perspective: seismic 
shocks are over in seconds, but as Anthony Oliver- Smith has argued 
concerning a disaster in Peru, there can be such a thing as a “five- 
hundred- year earthquake.”12 But contextualization can turn into a sec-
ular exorcism if it brings us to deny the momentous, the disturbing, 
and the erratic that events insert into the Braudelian tides of history. 
Stuff does happen, and it may not make sense. And that is what makes 
it important.





21

Cholera

The Nature of Disease

1.  FEAR OF COLLAPSE

Gustav von Aschenbach was a famous man. The intellectual world 
knew him as an acclaimed novelist, and it was in shock when he passed 
away on a beach in Venice. The cause of his death was cholera, but that 
was only true in a strict medical sense. Aschenbach had heard rumors 
about the spread of the disease and read articles in newspapers. He also 
noticed the conspicuous smell of disinfectants in the streets of Venice 
and saw other guests at his grand hotel leaving in droves. When he in-
quired with an English travel agency on Piazza San Marco, the clerk 
told him in no uncertain terms to leave. But Aschenbach had reasons 
to stay. He had come to Venice in search of a cure for writer’s block, 
arguably a more terrifying disease for an author than cholera, and he 
had fallen in love with a Polish teenager named Tadzio, an unfulfilled 
homoerotic romance that drove the aging man to make a fool of him-
self. In a way, his death on the beach was a convenient escape from a 
hopeless situation. Aschenbach had lost his dignity before he lost his 
life.1
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Gustav von Aschenbach was fiction, the protagonist in Thomas 
Mann’s Death in Venice, but the dangers of cholera were real enough. It 
was an infectious bacterial disease that spread via contaminated food 
or water, and unlike other diseases of the nineteenth century, cholera 
struck with lightning speed. People who felt perfectly healthy could be 
dead within a few hours, which left them with scant time for wills, 
prayers, or last words. The circumstances were equally horrific, as a 
bout of cholera showed in cramps, blue skin, and the uncontrolled 
emptying of the digestive system on both ends. It could happen in 
public, at work, or while visiting friends and family, and the disease 
could leave a reputation in tatters even when the body survived. 
Cholera did not just kill its victims. It degraded them.2

Cholera circled the nineteenth- century world in pandemic waves. 
Its native home was India, which has shaped European perceptions 
ever since the first epidemic hit Central Europe in 1831/ 1832. Johann 
Wolfgang von Goethe called cholera “that oriental monster” in his 
diary, and according to Death in Venice, the disease came from “the 
sultry morasses of the Ganges delta, . . . that primitive island jungle 
shunned by man, where tigers crouch in the bamboo thickets.”3 The 
spread of cholera followed some recurring routes such as the Volga in 
Russia, and seaports like Venice were natural pathways for a globe- 
trotting pathogen.4 Experience also showed that cholera epidemics 
coincided with the movement of troops. Characteristically, the disease 
first made it to the heart of Europe during the Polish–Russian War of 
1830/ 1831.5 And then there were the sites of pilgrimage that doubled 
as disease hotspots: Mecca for Muslims, Karbala and Najaf in Iraq for 
Shiites, Haridwar on the Ganges for Hindus.6 But nobody had cer-
tainty about the threat until calamity struck, and that made it a pop-
ular conversation topic: if you were interested in current affairs, 
cholera was a must. According to his diary, Goethe discussed it at least 
six times in 1831 alone.7

Sometimes cholera was a matter of communication in both a verbal 
and a medical sense. While enforcing a cordon sanitaire along the 
Polish Border in the spring of 1831, the commander of the Prussian 
army, Neidhardt von Gneisenau, wrote to his son- in- law Wilhelm von 
Scharnhorst that he found cholera “not very contagious or dan-
gerous.”8 The disease killed him the following August, and his better- 
known chief of staff, Carl von Clausewitz, suffered the same fate in 
November.9 Other prominent victims include the Bavarian Queen 
Consort Therese, wife of King Ludwig I (whose marriage occasioned 
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the first Oktoberfest), the German philosopher Georg Wilhelm Fried-
rich Hegel, and the US president Zachary Taylor, who celebrated the 
Fourth of July of 1850 at the construction site of Washington Monu-
ment, helped himself to plenty of raw fruit and iced milk, and died five 
days later.10 The nature of the disease invited storytelling, and it was 
difficult to separate fact from fiction. Was it actually true, as the 
German exile Heinrich Heine reported, that Paris ran out of coffins 
during the cholera epidemic of 1832 and that when cholera hit a mas-
querade ball, scores of victims were killed and buried with their cos-
tumes still on?11 Even those with access to the best available 
information resorted to speculation and actually said so at times. In 
July 1855, a manager at the Illinois Central Railroad reported in his 
daily briefing for the railroad’s president that in spite of “several 
sudden deaths from cholera within 24 hours,” he had “a confidence, 
greater than I can give reason for, that we shall have very little cholera 
this year.”12

The effects on countries and communities could differ, and so did 
perceptions of these effects. Dean Worcester, the Philippines’ secretary 
of the interior during US colonial rule, opened his History of Asiatic 
Cholera in the Philippine Islands with ceremonial concerns: “Twice 
during the past year the presence of cholera in Manila has seriously 
interfered with important public events, necessitating the postpone-
ment of the Carnival and seriously interfering with the reception to 
the United States Battle- ship Fleet.”13 Others worried about the loss of 
precious labor. When more than 200,000 Brazilians died in a devas-
tating cholera epidemic in 1855/ 1856, in which Black people suffered 
far more from the disease than white people, the country’s landed elite 
bemoaned that Brazil had terminated the importation of slaves from 
Africa in 1850.14 Cholera triggered riots in cities as different as Liver-
pool and Tashkent.15 In Costa Rica, it cast a dark shadow over a great 
patriotic moment in the nation’s history when an epidemic claimed 
about one in ten Costa Ricans after troops returned from the victo-
rious battle against the US filibuster William Walker in 1856.16 Cholera 
also doomed a world’s fair when it hit Vienna in 1873.17 Other places 
faced more existential issues than empty exhibition halls. Shelbyville, 
Illinois, had 1,600 residents when a crew of railroad workers brought 
cholera into town in June 1855. It killed 200, triggered a mass exodus, 
and left the town down to five families two months later.18

Cholera wrecked the worst havoc in big cities, which was unfortu-
nate in a century of urban growth. It also claimed a disproportionate 
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share of its victims among the urban poor, thus shedding an unflat-
tering spotlight on the plight of the laboring classes in an age of indus-
trialization. In fact, epidemics highlighted fault lines and social 
conditions so well that a medical historian, Charles E. Rosenberg, 
called cholera “a convenient and effective sampling device” for social 
and economic historians.19 Epidemics were also unintended results of 
the transport revolution (see chapter 3, Canal du Midi), as steamships 
and railroads allowed cholera to spread in spite of its brief incubation 
period, and it left scientists and officials clueless. In other words, 
cholera revealed the dark underside of defining trends of the nine-
teenth century: urban life, industrial technology, social and geo-
graphic mobility, scientific and political authority. It was as if cholera 
were out to taint everything that Western modernity had achieved.

All this explains why cholera became such a terrifying disease. It 
was not the biggest killer in nineteenth- century Europe: measles, 
smallpox, and tuberculosis claimed far more lives.20 Furthermore, a 
cholera epidemic usually killed less than 1 percent of the urban popu-
lation.21 But statistics (see chapter 7.2, Numbers Games) was only one 
way to determine the nature of a disease, and not always the most pop-
ular one. Cholera was not even the only epidemic that haunted the 
nineteenth- century world. Yellow fever triggered similar responses, 
and George Rosen has argued that it “was dreaded even more than 
cholera in the United States.”22 But unlike yellow fever, which spared 
much of Europe, cholera was truly global, a disease that only remote 
places could hope to escape, and that claimed an emotional toll 
around the world. “Much of cholera’s story is a story of fear,” Christo-
pher Hamlin wrote in his “biography” of the disease.23 From a Western 
perspective, cholera was a counternarrative to much of what the nine-
teenth century was proud of, a bane of civilization that threatened to 
bring out the worst in humans. In Death in Venice, Thomas Mann de-
scribed a specter of moral collapse: rampant crime, open prostitution, 
and two proven cases of murder where “persons alleged to have died of 
the plague had in fact been poisoned by their own relatives.”24

What could people do in the absence of dispensable relatives? They 
could try to flee, which many people did if they had the means. They 
could also make a note about purported remedies such as opium (see 
Interlude, Opium), a solution, or perhaps rather a palliative that re-
searchers have found in the excerpts that Thomas Mann prepared 
while working on his novel.25 They could adjust their baseline expec-
tations and shrug off death by the dozens as the new normal. When 
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cholera struck Barcelona in 1865, 
the Prussian emissary reported 
that the death toll had recently 
climbed to forty per day and 
cited this number as evidence 
that “the disease has not gained 
a malignant character as of yet.”26 
Or they could resort to pseudo-
scientific guesswork. When the 
local agent of the Illinois Central 
Railroad in Shelbyville reported 
on the effective collapse of the 
town, a manager offered his own 
cholera theory by way of con-
solation: “I regard those places 
the safest to live in for the next 
five years where they have had 
the cholera in the severest form 
within a couple of years— and 
those places the most unsafe 
where they have heretofore es-
caped the epidemic.”27 And if 
none of these options looked ap-
pealing, people could simply re-
sign themselves to their fate like 
the Russians in Ivan Turgenev’s 
Fathers and Sons, who enjoyed 
a beautiful day in June even 
though “there was once again 
a distant threat of cholera” be-
cause “the local inhabitants had 
already grown used to its visita-
tions.”28 But in a self- declared age 
of progress, many people sought 
a more sophisticated solution.

2. CONTAINMENT EFFORTS

Medical science was not the only authority in play in the fight against 
cholera. Its professional credentials were still weak for much of the 
nineteenth century, and some people found its practices highly suspi-

21.1 Patent medicine label of 1866. 

Image, Library of Congress.
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cions. The 1832 cholera riots in Liverpool targeted medical profes-
sionals because of rumors that they were killing cholera victims to 
claim their bodies for anatomical dissection.29 Thoughts and prayers 
were a popular response in the United States, as cholera was obviously 
“a punishment . . . coming from God’s hand,” and matters of faith 
turned into a political football when President Jackson refused to en-
dorse a “day of public fasting and humiliation” on constitutional 
grounds.30 As in the face of a natural disaster (see chapter 25, 1976 
Tangshan Earthquake), people turned to religion in a medical emer-
gency, though not always in a pious mood. In 1892, cholera riots in 
tsarist Russia also targeted the Orthodox Church, including a mob at-
tack on a priest in Voronezh “who tried to appease the masses with a 
cross in his hand” and was subsequently stoned to death.31 And then 
there were the literary experts who stood ready to weave diseases into 
their narratives. Thomas Mann’s Death in Venice won acclaim because 
it evoked a sense of decay, and literary critics have been debating ever 
since whether it was intellectualism, the bourgeoisie, or Western civi-
lization that was going down the drain.32 Storytellers can save lives in 
their own metaphoric ways, and their power was in particular demand 
when events lacked an obvious sense or purpose. Cholera did not have 
a meaning by itself, but writers have tried to provide it with one since 
the heydays of Romanticism. A cholera scholar, Olaf Briese, edited a 
full volume of “bad poetry” that Germans penned during the cholera 
epidemic of 1831/ 1832.33

But at a time when authority over disease was in flux, cholera was 
also a tremendous opportunity for aspiring medical professionals. A 
successful fight against a much- feared disease was the kind of achieve-
ment that built a reputation, and much of the ensuing debate revolved 
around the precise nature of cholera: Was it contagious, and if so, what 
exactly was the pathogen? The struggle between contagionists and an-
ticontagionists came to an end in the late nineteenth century when 
the discoveries of Louis Pasteur and Robert Koch turned bacteriology 
into a cornerstone of the medical profession, but the path toward this 
conclusion was anything but straight. Bacteriology implied a sharp 
turn toward laboratory science in an academic field that had hereto-
fore focused on sanitary conditions in all their diversity. The outcome 
also seemed unlikely around midcentury when the search for a conta-
gium vivum looked like a dead- end street. As Erwin Ackerknecht wrote, 
“It was shortly before its disappearance that ‘anticontagionism’ 



 325 

C H O L E R A

reached its highest peak of elaboration, acceptance, and scientific re-
spectability.”34

The debate reached beyond medical circles. Those who sought a 
place at the forefront of scientific discovery threw themselves into the 
fray, and opinions reflected not just matters of pathogenesis. Justus 
von Liebig took the side of the anticontagionists because the miasma 
theory of disease, which focused on the emanations of decomposing 
matter, meshed well with his interest in fermentation.35 Arguments re-
volved around a mixture of personal interests, evidence, and beliefs, 
and the latter could grow into quasi- religious proportions. “Like born- 
again Christians, ardent germ theorists saw the world with new eyes, 
as places where air, water, and soil teemed with invisible life and their 
own skin and secretions swarmed with microbes,” Nancy Tomes ob-
served.36 The debate came to a head between 1865 and 1895 when 
“Western medicine underwent a virtual civil war over the truth of the 
germ theory.”37 The war metaphor captures the bitterness of academic 
and personal rivalries, but the battle lines were far more muddled than 
in a military conflict, as observations, tropes, and models traveled 
rather freely between the two camps. Medicine was not a science where 
one paradigm determined mindsets and outcomes.38 The contagion 
was merely an epistemic object, a concept that invited development 
and change. Thinking in terms of contagions was a path of inquiry 
rather than the end of all questions.39

As befits an epic quest, cholera research gained its own mythology. 
Perhaps the most enduring is the sharp distinction between winners 
and losers: miasmas do not actually exist, but miasma theory encour-
aged a rewarding look at sanitary conditions. Subsequent research 
showed the extent to which the spread of cholera bacteria hinges on 
favorable conditions, and germ theory “gradually . . . incorporated bi-
ologic, demographic, and environmental elements.”40 Michael Ze-
heter has argued that the real scholarly divide ran between 
complicators and simplifiers like Robert Koch.41 A pub in London’s 
Soho quarter commemorates John Snow, who allegedly stopped a 
cholera epidemic by disabling a nearby water pump. But Snow’s epide-
miological work looks far less spectacular in a contemporary context, 
and the story nourishes “the myth of the brilliant, solitary researcher” 
whereas actual research was collaborative in nature.42 An Italian 
doctor, Filippo Pacini, observed and analyzed the cholera microbe 
three decades before Koch, but he did not receive credit for the dis-



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 326 

covery until after his death because his academic home, the University 
of Florence, was on the periphery of nineteenth- century science.43 
And then there was Max von Pettenkofer, whose lifetime achievements 
for public health faded into the background when he swallowed live 
cholera bacilli provided by his rival Robert Koch. He survived and 
claimed that the outcome disproved Koch’s contagionism, and while 
he was fighting a lost cause, the act had a whiff of academic heroism. 
Admiring biographers took pleasure in quoting Pettenkofer’s stern 
declaration that he was ready to die “in the service of science, like a 
soldier on the field of honor.”44 Didn’t Francis Bacon, the patron saint 
of modern science, die from bronchitis or pneumonia after a fateful 
experiment in the cold that sought to explore the uses of snow for the 
preservation of chicken meat (see chapter 36, Battery Chicken)?45 But 
in reality, Pettenkofer’s self- experiment was an act of desperation. He 
stood with his back against the wall academically, and the result of his 
heroic endeavor was put into perspective when his assistant replicated 
the experiment ten days later and grew severely ill.46

The controversy over contagionism was about more than medical 
theories. If cholera was contagious, quarantines seemed a good way to 
stop the spread of the disease. But quarantines also strengthened the 
hand of authoritarian governments, particularly when enforcement 
lay in the hands of the military, and they inevitably brought a disas-
trous disruption of economic life. Consequently, anticontagionists 
were “not simply scientists,” as Ackerknecht observed, “they were re-
formers, fighting for the freedom of the individual and commerce 
against the shackles of despotism and reaction.”47 It showed in reac-
tions on the ground. Cities sought to delay announcements of cholera 
cases, just as Venice did in Thomas Mann’s novel, while governments 
showed their muscles through cordons sanitaires, though enforce-
ment was usually weaker than intentions. When Spain suffered from a 
cholera epidemic in 1885, local authorities were so overwhelmed that 
one place created a transhumance- style quarantine facility out of 
sheepfolds. The design turned tragic when one of the internees jumped 
the fence. He was killed when officials, already down to archaic means, 
tried to stop him by throwing stones.48

The commercial repercussions of quarantines prompted govern-
ments to keep an eye on the spread of cholera. When the Prussian 
consul in Santander remained silent in spite of rumors about an epi-
demic in the port on Spain’s northern coast in 1865, he received a 
harsh missive that prompt reporting was crucial “on a matter that af-



 327 

C H O L E R A

fects trade so profoundly.”49 A lack of medical knowledge left most em-
issaries ill prepared to separate facts from fiction, but diplomats knew 
how to look sincere when rumors were everywhere. Reports offered 
plenty of details when reliable information was not available, so the 
Prussian envoy in Florence informed his superiors in Berlin in July 
1854 that trains departing from Livorno, an Italian seaside resort, were 
overcrowded because all foreigners were leaving.50 In 1890, German 
diplomats in Constantinople sent the ruminations of a Greek tobacco 
merchant about cholera victims straight on to the desk of Bismarck. 
Nobody could check his assertion that the bodies of three Indian pil-
grims had been thrown overboard on his steamship to Basra to avoid 
delays from quarantine measures. All that the diplomats knew was in a 
cable from Baghdad. But that was the best information they could 
offer.51

Medical professionals could have offered more than diplomatic 
hearsay, but governments did not like the idea of independent exper-
tise on their own turf. When France convened the first international 
sanitary conference in Paris in 1851, countries were supposed to send 
two delegates, one physician and one diplomat.52 More than fifty years 
elapsed until the Paris Convention of 1903 (see chapter 24.3, Getting 
Serious), which “abolished the anarchic sanitary world where every 
state was free to impose health regulations of its own devising” and 
committed signatories to immediate and comprehensive information 
about the presence of cholera and plague, but the treaty’s language 
was more impressive than institutional reality.53 Enforcement fell to 
a small secretariat in Paris that Mark Mazower has called “a bureau-
cratic mouse.”54 Scientific research was transnational nonetheless, 
and not just in the form of grand international conferences. Robert 
Koch traveled to Egypt to study a cholera outbreak in 1883, and when 
the epidemic subsided before conclusive results, he went on to Cal-
cutta, where he succeeded in isolating the cholera germ.55 He was not 
the first medical expert to go the extra mile in a rather literal sense. 
On November 30, 1831, Goethe met a Bavarian physician in Weimar 
who had traveled all the way to northern Germany to study cholera 
and came back “with the comforting conviction . . . that it was not  
contagious.”56

Medical expertise found fertile ground in the mushrooming cities, 
and cholera figured prominently in urban debates over public health. 
Sanitary reformers in Australia even bemoaned the absence of cholera 
from their continent, as it would have provided a powerful catalyst for 
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investments in urban sanitation (see chapter 17, Water Closet).57 It 
seemed to work with amazing speed in places like Switzerland. Zurich 
suffered from the worst cholera epidemic in the country’s history in 
1867 and swiftly built a sewer system and a reliable freshwater supply 
over the following years. But the epidemic happened during a time of 
political turmoil, and the response drew more on democratic reform 
than on a mythical Swiss diligence.58 Historians have grown weary of 
simple challenge- and- response models of cholera and sanitary reform, 
as the latter was about so much more: urban politics and administra-
tive capacity, money and expertise, water resources and geographies.59 
Fear of cholera was genuine, but it was always just one of several fac-
tors in play.

The drive toward improvement was never self- evident, and it had 
its share of blunders. Hamburg was “a pioneer of sanitary reform on 
the continent,” but negligence about filtration caused a devastating 
cholera epidemic in 1892.60 Madras built a reservoir that lacked ca-
pacity, and outbreaks occurred regularly when the water table was 
low.61 The 1892 Tashkent cholera riot occurred against the backdrop of 
a failed canal project whose chief design flaw, only discovered during 
construction, was that it required water to flow uphill.62

For all the money and energy that sanitary reform claimed in late 
nineteenth- century cities, improvements remained contested and in-
complete, and the same held true for medical knowledge. “Many prob-
lems in connection with the epidemiology of cholera still remain 
unresolved,” a review declared in the 1920s.63 But cognitive uncer-
tainty did not necessarily discourage professional ambition, and some 
experts argued for the sanitary city with a zeal that bordered on the 
religious. In a speech in his hometown of Illiers, the chair of hygiene at 
the Faculty of Medicine in Paris, Adrien Proust, declared that “hygiene 
should transform towns today, under pain of death, at the cost of aes-
thetic charm, and the beauty of streets and houses.” But few were 
willing to embrace a worldview in which pathogens were all that mat-
tered. Proust’s son Marcel, for one, viewed the waterways of Illiers as 
more of a dreamscape with things like water lilies, which he immortal-
ized in his In Search of Lost Time.64 Public hygiene was ultimately about 
making deals with authorities and societies, and the deal that medical 
experts came up with in the late nineteenth century had a few require-
ments. As it turned out, some places could meet these requirements 
more easily than others.
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3. DISEASE WORLDS

Thomas Mann drew on personal experience when he wrote Death in 
Venice. Cholera had come to Italy in 1910, a fact that the government 
concealed in blatant violation of the Paris Convention (see chapter 
24.3, Getting Serious). A remarkably effective campaign censured the 
press and silenced medical professionals, and Mann was likely un-
aware of the threat when he arrived in Venice in May 1911.65 But once 
in town, he heard rumors, just the way Aschenbach did in the novel. 
The German press discussed the fate of an Austrian man who died 
shortly after his return from Venice, another parallel to Death in Venice, 
where the travel agent reveals the case to Aschenbach. In fact, the con-
versation with the travel agent was itself probably authentic: Thomas 
Cook had a branch on Piazza San Marco at the time. Unlike Aschen-
bach, Thomas Mann left Venice for Munich on June 2, and the author 
could follow subsequent events from a safe distance. At the end of 
1911, Venice recorded 247 cholera cases, 88 of them fatal.66 As cholera 
epidemics go, it was a rather mild event, a small fraction of the esti-
mated 18,000 Italians who died from cholera between 1910 and 1912.67 
It was also one of the last outbreaks of cholera on the European conti-
nent. Literary scholars will likely continue to debate whether Death in 
Venice mirrored the decline of the West, but it certainly did mirror the 
decline of cholera in the cities of the West.

Contagious diseases were still around in Western societies, but by 
the second half of the twentieth century, they no longer terrified 
people. The pathogens were known, vaccinations and treatments were 
at hand, and people were confident that medical authorities would 
tackle new challenges as they came along. Even the devastating influ-
enza pandemic at the end of World War I was quickly forgotten, and 
most Westerners imagined the flu as a seasonal nuisance rather than a 
mortal threat.68 Legionnaires’ Disease was subject to frenzied media 
coverage in 1976 when a deadly strain of bacteria spread through the 
air- conditioning system (see chapter 20, Air- Conditioning) of a Phila-
delphia hotel, but when a book recounted the story five years, it closed 
on an upbeat note. The battle against contagious diseases would con-
tinue, but there could be “no doubt about the outcome. Man will win 
this confrontation, just as he has emerged victorious from so many 
other battles he has waged with that world.”69 Cholera was fading from 
collective memory, and if Western people encountered it at all, it was 
in books like Mann’s Death in Venice or Gabriel García Márquez’s Love 
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in the Time of Cholera, where the disease is part of the setting for a life-
long romance.70

Medical knowledge has certainly advanced dramatically. When the 
World Health Organization published an authoritative monograph 
about cholera in 1959, the volume ran to more than 1,000 pages.71 
Medical experts have confidence about the causes of cholera, and they 
know how to treat those who fall ill, making death from cholera ut-
terly preventable from a medical point of view. What they do not know 
is the actual number of deaths, as the vast majority of cholera cases are 
not officially recorded. However, we do know that about 1.4 billion 
people are at risk, that 51 countries are classified as cholera- endemic, 
and that virtually all these countries are in Africa and southern Asia.72

Modern medicine was a Western invention, and that left its mark 
on the imagination of disease. The idea of cholera as a devastating but 
brief scourge did not make sense in places where it was endemic. The 
disease never left places like Calcutta, which had more than 1,000 
cases of cholera in every single year between 1841 and 1959.73 The dif-
ference was about mindsets as well as numbers. Five cholera epidemics 
killed an estimated 130,000 people in Great Britain, and sanitary im-
provements reduced the toll in every epidemic since 1848.74 British co-
lonialism brought European policies to India, and the report of the 
health officer of Calcutta for 1893 recorded a “diminished prevalence 
of cholera” and praised “the sanitary improvements which have been 
effected of late years,” but achievements were ultimately relative.75 Be-
tween 1800 and 1925, the Indian death toll from cholera, with more 
than 25 million victims, exceeded the British by a factor of 200.76

India was not the only place where cholera was endemic. A memo-
randum for the League of Nations Health Organisation of 1925 identi-
fied “endemic centres . . . in Central Asia, in the Shat- el- Arab area, in 
certain parts of the Federated Malay States, in Java and the Dutch East 
Indies, in Indo- China, in the Philippines, and probably in Southern 
China.”77 The one piece of good news was that the disease somehow 
lost its inclination to travel the globe in the 1920s, but this proved to 
be a temporary phenomenon. A new pandemic, the seventh by most 
counts, began on Sulawesi in 1961 and quickly spread to other parts of 
Indonesia, southern China, and the Philippines. The seventh pan-
demic later reached the Middle East, Africa, and even a number of Eu-
ropean port cities: Odessa, Barcelona, Lisbon, Naples. It has not ended 
to the present day.78

The new pandemic traveled erratically and unpredictably. Peru ex-
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perienced a major epidemic in 1991, the first one in South America 
since 1895.79 After twenty years without a reported case, a major out-
break affected eight thousand people on Grande Comore in 1998/ 
1999, or 3 percent of the population on the Indian Ocean island.80 
When UN peacekeepers from Nepal came to Haiti on a rescue mission 
after a devastating earthquake (see chapter 25, 1976 Tangshan Earth-
quake) in 2010, they brought cholera with them and accidentally 
killed thousands.81 In October 2016, cholera hit Yemen on the heels of 
civil war.82 Even airline food has been identified as the cause of a 
cholera outbreak.83

The World Health Organization opened its massive tome with a 
preface noting that “it was through cholera, and the fear to which its 
pandemic sweeps gave rise, that international solidarity in matters of 
health was born.”84 It is a rhetoric that international organizations (see 
chapter 24, 1970 Tokyo Resolution) like to produce when it comes to 
environmental challenges. Pathogens do not recognize national 
boundaries, and neither do pollutants (see chapter 16, London Smog) 
or endangered species (see chapter 11, Dodo), and we are all in this to-
gether. The reality was different. As the seventh pandemic embarked 
on its global journey, popular fears in Africa and Asia made for a 

21.2 Cholera squad in the Philippines, ca. 1915–1920. Image, Bain News Ser-

vice, George Grantham Bain Collection, Library of Congress.
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striking contrast to the environmental discourse in Western societies, 
where fears of chemicals (see chapter 38, DDT) and nuclear radiation 
(see chapter 37, Lucky Dragon No. 5) were ascendant. While Western en-
vironmentalists were concerned about chronic poisoning, people in 
the Global South worried about a sudden death.

Will the seventh pandemic ever end? The cholera contagion can 
survive in water without human infection, and that makes it hard to 
exterminate.85 A Global Task Force on Cholera Control, a global alli-
ance hosted by the World Health Organization, published a “Declara-
tion to Ending Cholera” in 2017, but its goal is actually more modest: it 
aims for “a 90 percent reduction in cholera deaths by 2030.”86 When it 
comes to cholera, doctors have an impressive array of tools at their dis-
posal today. Even in Yemen, where only half the population had access 
to safe drinking water in 2014, health- care providers managed to limit 
the fatality rate to 0.5 percent.87 But for all the advances of the medical 
sciences, total victory remains an elusive concept for cholera and 
many other pathogens. As it stands, humans have eliminated exactly 
two diseases, smallpox and rinderpest, from the face of the earth.88

In technical terms, fighting cholera is easy. Just using bottled water 
would eliminate much of the risk. But as in the nineteenth century, 
the simple demands of medical professionals face a more complicated 
world. For example, a cholera outbreak in South Africa has been linked 
to water privatization programs that deprived poor people of access to 
clean water.89 And then, is bottled water perhaps just a shenanigan of 
unscrupulous businessmen? A Pakistani novelist, Mohsin Hamid, 
wrote a best seller, How to Get Filthy Rich in Rising Asia, that revolves 
around a man who makes a fortune as a bottled- water tycoon.90 A 
world without cholera and unclean drinking water may be just as elu-
sive as a world where novels no longer shape our reading of disease.
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Baedeker

Guidance for Seekers

1.  MANUAL FOR A NEW AGE

You know that you have made it when you are immortalized in opera. 
The British version of La Vie Parisienne, loosely based on Jacques Offen-
bach’s French classic, bestowed this honor on Karl Baedeker. It features 
British travelers visiting the Louvre with Baedekers in hand, and the 
libretto has them proclaiming that “Kings and Governments may err /  
But never Mr. Baedeker.”1 Almost a century had passed since Karl Bae-
deker published his first guidebook in Koblenz, a German town on the 
banks of the Rhine, and decades of prolific use had turned the name 
into a brand with appeal beyond Germany’s borders. It was a synonym 
for the guidebooks that had become a cherished tool for travelers over 
the course of the nineteenth century. As Jules Verne advised in one of 
his novels, “When one does not know a place it is well to consult a 
guide- book.”2 The German translation replaced the word “guide- 
book” with a more specific one: “Baedeker.”3

Guides in the vein of Baedeker were not the first books that were 
written for mobile readers. Eighteenth- century aristocrats on the 
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Grand Tour, the coming- of- age journey to round out their education, 
could choose from a broad range of titles, and some were written ex-
pressly “to inform the traveller on the spot.”4 But the transport revolu-
tion of the nineteenth century (see chapter 3, Canal du Midi) allowed 
travel at a new kind of speed, and that created a demand for a new kind 
of book. A new steamship line ran between Mainz and Cologne begin-
ning in 1827, cutting travel time through the scenic valley of the Rhine 
to a single day downstream and two days upstream.5 The following 
year, a history teacher from Koblenz published a book on the journey 
that specifically addressed “fast travelers” who “wish to view at a 
glance what is of interest in the region.”6 Scholars would subsequently 
grumble that guidebooks were “a debasement of an earlier and more 
sophisticated travel literature of the Enlightenment,” but that said 
more about the critique of tourism than about flaws in the genre.7 The 
new guidebooks were meant to be concise.

It was not that people on the Grand Tour invariably traveled at a 
leisurely pace. When Johann Wolfgang von Goethe came to Italy in 
1786, he spent a mere three hours in Florence because he was eager to 
get to Rome by All Saints’ Day.8 But once in the eternal city, he stayed 
for some fourteen months, much of it spent in thrall with the built 
legacy of classical antiquity.9 About 120 years later, the Baedeker Berlin 
and Its Environs noted with confidence that “a fair knowledge of Berlin 
may be gained in a single week”: visitors should not amble north of 
the Spree River, south of Leipziger Straße, east of Alexanderplatz, or 
west of the lavish greenery of Tiergarten, except perhaps for a daytrip 
to Potsdam.10 Such an itinerary called for a reliable digest on all the es-
sentials of travel: transport, hotels, sights, local customs, and special 
events that deserved a change of schedule. If there had been a Baedeker 
in the time of Goethe, he might have learned in time that All Saint’s 
Day was not a big thing in eighteenth- century Rome.11

Karl Baedeker had owned a bookstore in Koblenz since 1827 and ob-
served what his customers were seeking. He acquired the rights to the 
Rhine journey guide for fast travelers and published a new edition in 
1835.12 He also learned from the Red Book guides published by John 
Murray for the British market and even copied their trademark red 
cover. Baedeker and Murray cooperated for a number of years, but 
while the British publisher moved on to other genres— John Murray 
survives as an imprint of the multinational Lagardère Group— 
Baedeker banked on guidebooks, and so did subsequent generations: 
family members led the publishing house until 1984.13 Baedeker pub-
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lished the first French guide in 1846 and the first English one in 1861, 
and the books sold well in all three languages. The Rhine journey 
volume alone went through 32 editions in German, 18 editions in 
French, and 17 editions in English before World War I.14 Baedeker also 
kept adding new countries to its portfolio: Belgium and the Nether-
lands in 1839, Switzerland in 1844, Italy in 1861, Sweden and Norway 
in 1879, Russia and Greece in 1883.15

Baedeker’s growth mirrored an increasing band of travelers and a 
broadening range of destinations. Some of the new discoveries were 
about treasures of nature. Journeys to the seaside (see chapter 20, Air- 
Conditioning) and the Alps increased enormously during the nine-
teenth century, and national parks (see chapter 26, Kruger National 
Park) followed in due course. For those who sought an even more inti-
mate experience of nature, Croatia became a mecca for nudists in the 
interwar years. The most famous practitioners were Britain’s King Ed-
ward VIII and Wallis Simpson.16 Entire regions appeared anew on the 
mental map of the West: Caribbean islands from Barbados to the Ba-
hamas, heretofore known for sugar plantations (see chapter 2, Sugar) 
and devastating epidemics (see chapter 21, Cholera), “began to be 
transformed into playgrounds for itinerant Caucasians” by the early 
1900s.17 Just like its customers, Baedeker looked increasingly beyond 
traditional European destinations, and it published guidebooks on re-
gions that Europeans were particularly interested in: Palestine and 
Syria in 1875, Egypt in 1877, the United States and Mexico in 1893, 
Constantinople and its environs in 1905, and India in 1914.18

New destinations raised new questions. What were the most im-
portant sights? Baedeker highlighted them with an asterisk. How 
could visitors use a bike in Berlin without violating the law? Guide-
book users learned that “cyclists resident in Berlin must be provided 
with a permit (to be obtained from the district police- authorities), but 
for a short visit that is not necessary.”19 How do motorists use the auto-
bahn (see chapter 34, Autobahn)? The 1936 Baedeker for Germany 
noted that “reversing and turning are forbidden.”20 How does one 
learn about the weather in Naples? Baedeker advised looking at the 
smoke from Mount Vesuvius, which doubled as “a gigantic barom-
eter.”21 Should travelers carry a gun in Palestine? According to Bae-
deker, “Revolvers and other arms . . . add greatly to [the travelers’] 
importance in the estimation of the natives, but are not often brought 
into actual use.”22 And if you were not sure how to bribe someone in 
the Orient, Baedeker could help you do that, too.23
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Baedeker was more reluctant to comment on political matters, a de-
parture from the genre’s traditions.24 Travel writers typically offered 
their own assessments of peoples and governments, and scathing re-
marks ranked among the perks of many a narrative. Commenting on 
the mismanagement of the Papal States, a popular conversation topic 
among European protestants, Goethe wrote in his Italian Journey that 
the Papal States “seem to survive only because the earth does not want 
to swallow them.”25 More adventurous authors also commented on 
their own preconceptions. In The Innocents Abroad, Mark Twain con-
fessed his bewilderment about the size of the Holy Land: “The word 
Palestine always brought to my mind a vague suggestion of a country 
as large as the United States.”26 He was also “a little surprised to find 
that the grand Sultan of Turkey was a man of only ordinary size.”27 Bae-
deker stayed clear of conflictual issues, and when they were impossible 
to avoid, guidebooks sought to treat them as tactfully as possible. The 
guidebook for the Paris Exhibition of 1889 noted that the event “has 
naturally been deprived of the official coöperation of the monarchical 
governments of Europe” because it was “intended mainly to celebrate 
the centenary of the Revolution of 1789,” and went on to assure readers 
that it was nonetheless “one of the most imposing world’s shows ever 
held.”28 The 1936 Baedeker for Berlin told readers about the main fea-
tures of the Reichssportfeld but otherwise left them with their own 
thoughts about the Aryan Olympics.29 Baedeker guidebooks did not 
tell readers what to think about the governments of the world. They 
just explained how to deal with them.

Some people ignored Baedeker because it did not match their ideas 
about travel. Phileas Fogg, the protagonist in Jules Verne’s Around the 
World in Eighty Days, used a copy of Bradshaw’s Continental Railway 
Steam Transit and General Guide because it “was to give him all the 
information needed for his journey.”30 But Baedeker’s diligence, un-
derscored by a pledge to visit everything in person, made his guide-
books trusted companions for the traveling classes. Even academics 
were swayed. Friedrich Ratzel, the German geographer who invented 
the Lebensraum concept (see chapter 32.2, Lebensraum), praised the 
quality of the maps, and a review in the Journal of Hellenic Studies de-
clared that the 1888 Baedeker for Greece left “little, if anything, to be 
desired in thoroughness and in archeological accuracy.”31 Contra La 
Vie Parisienne, Baedeker guides did contain errors, and prefaces stressed 
that “infallibility cannot be attained.”32 A blunder even made it into 
the publisher’s in- house history: an editor saw a French sign on the 



 337 

B A E D E K E R

outskirts of Geneva that called for “silence” and “prudence,” mistook 
it for a place name, and the next edition of the Swiss Baedeker mysti-
fied readers with an opaque reference to “Geneva’s Silence- Prudence 
quarter.”33 However, the greater concern was that the information pro-
vided was far from exhaustive. When Lucy Honeychurch, the hero of 
E. M. Forster’s A Room with a View, opened her guidebook to learn 
about the Basilica di Santa Croce in Florence, she was told that “we 
shall soon emancipate you from Baedeker. He does but touch the sur-
face of things.”34

It mirrored the fundamental paradox about the reception of the 
Baedeker guides. The manuals set out to make readers “as independent 
as possible of the services of couriers, guides, and commissionnaires,” 
but many readers used their independence to stick to Baedeker’s list-
ings.35 Guidebooks framed views and agendas and thus figured promi-
nently in the making of what the sociologist John Urry has called “the 
tourist gaze”: a highly visual and thoroughly commodified mode of 
perception that constrained the travelers’ experiences.36 Liberated by 
Baedeker, travelers spent much of their precious time verifying guide-
book entries, notwithstanding mockery from more than one side: La 
Vie Parisienne has a British traveler starting his visit with page one of 
his Paris Baedeker and proclaiming with pride that he was “now at 
page 104, and so far we have missed nothing but the nudes.”37 In the 
end, the travelers’ zeal terrified even the publisher. In the 1930s, a Bae-
deker guidebook warned readers that the “mass of detail” should not 
lead travelers “into a senseless hustle through all the ‘sights’ of the 
country.”38

2. THE AGE OF HANDBOOKS

Baedeker guides held considerable power. Many anecdotes reflect how 
endorsements were coveted assets, and countless managers of hotels 
and restaurants saw omission from the book as a mortal threat. But the 
power of Baedeker was a peculiar type of power. Entries were inevitably 
subject to review on the ground, and inscrutable judgments jeopar-
dized the readers’ trust. Many travelers recorded their own observa-
tions and sent them to Baedeker, and as the number of editions grew, 
assessments changed from statements of authors to results of negotia-
tions. Manuals like Baedeker’s held power, but only because their pro-
ducers were willing to share power with those who used them, and 
that gave handbooks a pivotal role in the discursive worlds of moder-
nity. In its late nineteenth- century heydays, every decent traveler had 
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an opinion on Baedeker’s guidebooks, even those who never used 
them, and so it went with handbooks in many other fields.

Handbooks drew on the Enlightenment faith in the combined 
powers of public knowledge and the written word, and they had a 
number of features that defined them on the book market. They were 
meant to be authoritative, they circulated widely, and they were usu-
ally subject to selective reading in light of the occasion: few people 
read handbooks from cover to cover. The books focused on secure 
knowledge and avoided subjective or speculative opinions. Their prose 
was typically dry, though editors granted themselves an occasional es-
cape such as the entry on the stone louse, originally an invention of 
the German comedian Loriot, in the Pschyrembel medical dictionary.39 
Handbooks defined rules for those who worked in a field, and they 
shaped the outward appearance of these fields. Some handbooks even 
created their own reality: the Great Soviet Encyclopedia declared in 1975 
that “with the construction of a socialist society in the USSR, hunger 
and massive malnutrition have been completely liquidated (see 
chapter 31, Holodomor).”40 Writing a handbook was typically a collab-
orative effort, and handbook editors sought legitimacy from a broad 
and esteemed circle of contributors even when sponsors claimed 
higher powers. The Catechism of the Catholic Church, commissioned by 
Pope John Paul II in 1985 and published six years later, noted by way of 
introduction that the text “was the object of extensive consultation 
among all Catholic Bishops, their Episcopal Conferences or Synods, 
and theological and catechetical institutes.”41

Not every handbook commanded the assembled wisdom of a world 
religion. The first conservator of forests for the Gold Coast (see chapter 
4, Sustainable Forestry) was appointed in 1909, and the department 
had a grand total of four employees in 1914, but it published a Forest 
Officers’ Handbook of the Gold Coast, Ashanti and the Northern Territories 
in 1922. The officers conceded “that the information given is very 
small, and later research will doubtless modify many of the conclu-
sions here set out, but the need of some reference work on the Gold 
Coast forests has been increasingly felt of late.”42 The remark neatly 
captured the way that handbooks served as milestones for the develop-
ment of a field of knowledge. They sought to map and secure in writing 
what has been achieved, they were digests for everyday routines as well 
as starting points for future explorations, and they proclaimed to the 
world that something has come to stay. The Cambridge Companion to 
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Travel Writing opens by declaring that “travel has recently emerged as 
a key theme for the humanities and social sciences.”43

Handbooks are not beyond competition. Baedeker’s guidebooks 
were plagiarized with various degrees of shamelessness, and commer-
cial survival hinged on the cultivation of a loyal constituency.44 Some 
companies maintained a force of inspectors, who could be everything 
between the Harvard students who wrote the Let’s Go budget travel 
guides and the mythical connoisseurs behind the Guide Michelin. 
Other manuals counted on their own buyers. England’s Good Food 
Guide, first published in 1951, came with report cards that readers 
could fill out and return to the editors.45 And then there was the confi-
dence that came with an established brand. Consumers bought Chiq-
uita bananas (see chapter 10, United Fruit) for the same reason that 
German historians (including globe- trotting ones) consulted their 
Ploetz: it was the safe thing to do.46 Some manuals even preceded their 
own subjects. Hans von Wolzogen published his guide to Richard 
Wagner’s Ring of the Nibelung four weeks before the world premiere. It 
became the vade mecum for Bayreuth’s first festival in 1876, “a musical 
‘Baedeker’ that no decent tourist here dares leave home without,” and 
it sold well beyond the day. By 1910, 160,000 copies were in circula-
tion.47

Handbooks were a cherished source of orientation, and they al-
lowed people to stay calm even in exceptional situations. “I was not 
nervous,” Mahatma Gandhi (see chapter 23, Gandhi’s Salt) wrote in 
his autobiography about how he delivered his fourth child with the 
assistance of a medical book titled Advice to a Mother.48 Handbooks 
even served as pillars of national identities. It is no coincidence that 
the all- encompassing encyclopedia, arguably the ultimate handbook, 
became subject to vigorous competition among the leading nations of 
Europe. Educated Germans were obliged to buy a Brockhaus encyclo-
pedia, the English had their Encyclopædia Britannica, and Frenchmen 
pointed out that they were all sequels to Diderot’s famous Encyclopédie. 
The Soviet Union later topped them all with the sixty- five- volume 
Great Soviet Encyclopedia. The leather- bound volumes looked good in 
strategically placed bookshelves, and they were the default source of 
information before the invention of the internet. When Thomas 
Mann sought to learn about cholera (see chapter 21, Cholera) for his 
Death in Venice, he penned a copy of the Brockhaus entry.49

Some handbooks served commercial purposes, such as the Whole 
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Earth Catalog that began defining the American counterculture in 
1968.50 Others occupied a twilight zone between education and com-
merce. Rupert Wheldon’s book No Animal Food of 1910 argued for what 
we now call a vegan diet (see chapter 23.3, Alternative Projects), of-
fered twenty pages of recipes, and then concluded with advertisements 
“from firms for whose integrity the author can vouch.”51 To highlight 
his independence, Karl Baedeker did not accept advertisements, but 
when his heirs had to rebuild the company after World War II, they 
accepted financial support from West German state governments and 
the industrialists of the Ruhr.52 It was a commercial necessity as well as 
a balancing act, and Baedeker knew what powerful sponsors could 
wish for. In 1943, Baedeker published a guide on Nazi- occupied Poland 
under the aegis of Hans Frank, the head of the General Government, 
which justified the German occupation on racial and economic 
grounds.53

Baedeker did rebound after the war, but its tradition as a family 
business came to an end. Today’s Baedeker is one of a dozen travel- 
related brands owned by MairDumont, which nicely reflects the on-
going diversification of readership.54 Tourism had ceased to be a 
privilege of the bourgeoisie in the interwar years, and that had conse-
quences for agendas and mindsets: no longer could guidebooks men-
tion the Lorelei mountain on the Rhine, evoke “the well- known legend 
of the siren who had her dwelling on the rock,” and trust that the edu-
cated reader would fill in the gaps.55 The Dietz- Verlag in Berlin, which 
was closely affiliated with the Social Democratic Party of Germany, 
published the first guidebook for ordinary workers in 1932. Five years 
later, the Nazi’s paramilitary Sturmabteilung published “a detailed 
guide to the sites of Nazi Party struggles against Communists and Jews 
in Berlin.”56 Different types of travelers called for different types of 
books, and today’s handbook users can obtain written advice on virtu-
ally any issue that they may encounter en route. There is even a manual 
that devotes 134 pages to the many problems of defecating in the 
woods.57 It is hard to conceive of a world without handbooks or their 
electronic equivalent in the twenty- first- century world. The same 
might be said for the world of travel.

3. TRAVELING MASSES

Baedeker guides were intended for peaceful travel, but they were open 
to other uses. T. E. Lawrence allegedly carried a copy of the Palestine 
and Syria edition with him during the Arab Revolt against the Ottoman 
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Empire. Nazi censors took a critical look at the celebrated Baedeker 
maps, and when Germany’s air force bombed scenic English cities like 
Exeter, York, and Bath during World War II, the attacks were dubbed 
“Baedeker Raids.”58 But any damage from wartime abuses paled in 
comparison with the real- world effects of tourism since 1945. Growing 
affluence and vacation time turned holiday travel into a mass move-
ment, and as the number of vacationeers increased, so did the envi-
ronmental repercussions.

Some of the consequences were evident even to innocent observers 
who noted the changes in landscapes that mushrooming hotels and 
other tourist infrastructures brought with them. Others were hidden 
in resource flows, such as the water demand of shower- crazy tourists or 
the energy requirements of airplanes and air- conditioning units (see 
chapter 20, Air- Conditioning). Today many guidebooks make a point 
of touching on the environmental repercussions of tourism, but the 
consequences are so diverse that they are hard to acknowledge in full. 
A book on biological invasions in Australia (see chapter 14, Cane 
Toads) even worried about the dirt on the travelers’ shoes: “Eco-
tourism, when you factor in all the spores, eggs and burrs falling from 
shoes and tyres, is not as eco- friendly as most people think.”59

Most travelers are dimly aware of their environmental footprint in 
the twenty- first century, but the gap between intentions and actions is 
particularly wide in the travel business. Countless hotel guests have 
honored bathroom comments about the reuse of towels and found 
that the service staff changed them nonetheless. Vacations are the 
great other of the modern existence, the escape from the constraints of 
ordinary life back home, and that has imposed limits on the greening 
of tourism: the pleasures of a swimming pool were hard to reconcile 
with nagging thoughts about where all that water came from. Tourist 
organizations and managers produced a plethora of environmental 
pledges and proclamations— the output was “particularly prolific in 
the 1990s”— but the bottom line is open to debate. The SAGE Handbook 
of Tourism Studies found that “there is little evidence to point to a 
valuing of nature by either the industry or the consumer that moves 
beyond the extrinsic.”60

Did tourism bring benefits that offset the environmental damage? 
John F. Kennedy was optimistic: “Travel has become one of the great 
forces for peace and understanding in our time,” the US president de-
clared shortly before his assassination during a trip to Dallas.61 The 
sentiment still resonates in the travel literature, but today Kennedy’s 
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optimism is tempered by decades of experiences about the many 
things that can go wrong in cross- cultural communication. “Western 
feminist attitudes are simply irrelevant here,” the Yemen Lonely Planet 
declared. “A woman’s place in Yemeni society is, by and large, at home 
with the family and there is nothing you can do about this.”62 The Aus-
trian town Zell am See, a popular summer destination for Arabs, pub-
lished a pamphlet in 2014 that drew international ire due to insensitive 
remarks about purportedly Western achievements like garbage dis-
posal (see chapter 40, Plastic Bags) and women not covering their 
faces.63 Guidebooks also stress the risks of political conversations in 
authoritarian countries like Myanmar: “Talking politics can get not 
only you but also the locals you’re speaking with into trouble.”64

But for all its ambiguities, the idea of travel as a mind- broadening 
experience seems impossible to erase. It even colors assessments of 
postwar leaders: a 2002 study noted about Portugal’s dictator, António 
Salazar, that his “narrowness of view was probably the result of his 
never traveling outside of Portugal further than Spain.”65 As it hap-
pened, restraint in long- distance travel did not benefit Salazar’s health 
either. An incident during a domestic holiday— a toppling chair in 
Estoril— triggered the stroke that ended his rule.66 Quality guidebooks 
today seek to enhance transcultural understanding, and unlike the 
Baedekers of bygone years, they no longer shun political issues. The 
2007 Lonely Planet for Afghanistan pointed out after the American vic-
tory over the Taliban in 2001, “The country received less than a third 
of the aid per head ploughed into reconstruction efforts in Bosnia, East 
Timor or Rwanda.”67 But for all the good intentions, there are limits to 
what a guidebook can achieve in a few hundred pages. The same holds 
true for a few weeks abroad.

In 1889 the Baedeker for Greece declared emphatically that “even 
the shortest sojourn in the country itself will yield the richest rewards 
and contribute more than long years of study towards a thorough 
comprehension of [ancient Greek] civilisation.”68 And 130 years later, 
travelers are no longer sure whether their experience is more than a 
staged enactment. Cultural construction started long before the age of 
mass travel: scholars have analyzed the coevolution of tourism and 
local cultures in purportedly authentic places like Brittany and Scot-
land.69 Hal Rothman has argued that tourism was “the most colonial 
of colonial economies” because it does more than physical damage. It 
invades the soul of peoples and places.70

As in many colonial settings, distant capital played a crucial role. 
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On Jamaica, “tourism was sired by American banana traders” like 
United Fruit (see chapter 10, United Fruit).71 Franco’s Spain banked on 
beachgoers after 1945, ignored the dictator’s personal reservations, 
and covered two- thirds of its trade deficit with tourism revenue in the 
1960s.72 Even North Korea sold itself as a travel destination, and it 
worked: Lonely Planet’s Korea guide includes a rave description by 
Tony Wheeler, the founder of Lonely Planet, of thousands of school-
children acting in sync at the Pyongyang Mass Games.73 In the twenty- 
first- century world, tourism is, in Rothman’s words, “a panacea for the 
economic ills of places that have lost their way in the postindustrial 
world or for those that never found it.”74

The imagination of tourism knows no limits, and so does its geo-
graphical spread. Intrepid travelers have risked their lives on freezing 
peaks and in sweltering deserts and sometimes lost them in due course, 
and the hunger for ever new destinations has produced ambiguous re-
sults in print as well. The magazine Vanity Fair even paid for an explo-
ration of the tourist potential of Lebanon in 1984, when American 
visitors to Beirut had a good chance of receiving an undesired exten-
sion of their holiday chained to a radiator. The reporter returned with 
his limbs intact and produced a parody of tourism rhetoric. He recom-
mended an Italian restaurant with “a spectacular view of military pa-
trols and nighttime skirmishing along the beachfront” and advised 
“to tip the man who insists, at gunpoint, on guarding your car.” The 
editors at Vanity Fair found the piece “much too weird to publish,” but 
the author, P. J. O’Rourke, published the essay in Holidays in Hell.75 The 
book became a classic of xenophobic travel writing.

It was meant to be funny, but it looked rather prophectic in light of 
Lonely Planet’s Yemen guide a dozen years later. Published a mere 
eighteen months after the end of the civil war of 1994, the author, a 
native of Finland, rhapsodized about “the admirable optimistic Ye-
meni nature” in the preface: “We found a relaxed people busy trying to 
put their former divisions behind [them].”76 Tourists were advised not 
to worry about lingering conflicts, as Yemenis were targeting each 
other rather than foreigners, and readers were left to reconcile these 
soothing remarks with his observations from a country with fifteen 
million people and sixty million firearms: “All kinds of armament 
from hand grenades to anti- aircraft Stingers can be freely purchased at 
special arms suqs around the country, so it is no wonder that whenever 
tribal disputes develop into full- blown conflicts the casualties are 
high.”77
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If armed conflict has failed to discourage travel, it remains doubtful 
whether anything can stop the flow. Tourists have their preferences— 
beaches, mountains, metropolises— but in the end, everything can 
turn into a destination. Even the site of a devastating earthquake can 
serve as an attraction today, as the debate over the monumentalization 
of the 1976 Tangshan Earthquake (see chapter 25, 1976 Tangshan 
Earthquake) serves to attest. Before the Russian invasion of Ukraine, 
Europeans could go on a trip to Chernobyl (see chapter 37, Lucky 
Dragon No. 5) from Brussels or Berlin for less than €500.78 When it 
comes to travel experiences, the sky is the limit, though that metaphor 
has seen better days as well, courtesy of Richard Branson’s Virgin Ga-
lactic and Elon Musk’s SpaceX.

The critique of travel is probaby as old as travel itself. Goethe 
mocked the British as ardent seekers of “battlefields,” “waterfalls,” and 
“fallen walls” in his Faust.79 The same can be said about guidebooks, 
which did not even please those who benefited from them. Richard 
Wagner was not amused about Wolzogen’s signposting effort for his 
magnum opus.80 But would we do better if we abandoned them? In 
Forster’s A Room with a View, Lucy Honeychurch tries to find the Ba-
silica di Santa Croce without a Baedeker and promptly gets lost, which 
turns out to be the start of a narrative journey that ends with a getaway 
to Italy.81 One might object that this is a story rather than reality, but 
this line is arguably blurry in the tourist business. Is there really more 
to the experience of travel than the stories? That is, apart from a 
trillion- dollar industry that underpins these stories and produces 8 
percent of global greenhouse gas emissions?82

The environmental history of tourism is the history of the unreal in 
more than one sense, and it is entirely appropriate that the new mil-
lennium has produced guidebooks on countries that do not exist. 
Jetlag Travel, an imprint of the Australian Hardie Grant media com-
pany, published three guidebooks on Molvanîa, Phaic Tăn, and San 
Sombrèro between 2003 and 2006. They offered stereotypical descrip-
tions of Eastern Europe, Southeast Asia, and Latin America, and the 
narrative showed the extent to which environmentalism had become 
part of the tourist imagination. A glass of tap water in Molvanîa “con-
tains 80% of your annual requirements of trace metals and e- coli,” 
Phaic Tăn banned coral dynamiting by developers but allowed it “as a 
recreational pursuit,” and San Sombrèro saw an environmental protest 
against a gas pipeline through a national park that was “successful in 
having the pipe painted green.”83 The publisher’s intention was prob-
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ably no grander than to make a killing with cheap books— Jetlag Travel 
sold them in the “pop culture” category— and yet it is tempting to read 
them as a fitting commentary on a wave of tourists that shows no sign 
of relenting in the twenty- first century. Faced with a reality of tourism 
that challenges common understandings of reality, and guidebooks 
that discourage stereotyping and invariably engage in it nonetheless, 
it might be the last resort to go over the top.
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Gandhi’s Salt

To Change the World

1.  CELEBRITY STATUS

On March 12, 1930, a group of men marched out of Ahmedabad, a 
major town in Gujarat in colonial India. They were heading for Dandi, 
a village some 150 miles away on India’s west coast. When they arrived 
at the seashore on April 5, their march had turned into a mass move-
ment. Thousands joined them for a few miles or all the way to Dandi, 
and once on the beach, people followed the group’s example, tapped 
into the Indian Ocean, and drew salt from the water. The mood was 
celebratory, but in technical terms, the crowd was in violation of the 
salt monopoly of the British Raj, and tens of thousands were subse-
quently arrested by the police. But that had been the plan.1

The original group comprised seventy- nine volunteers, but only 
one of them actually mattered: Mohandas Karamchand Gandhi, 
known to his followers as Mahatma (Great Soul) or Bapu (Father). The 
salt march had been his idea from the beginning. He selected the 
cause, the date, and the route, and it was Gandhi who chose the mem-
bers of the initial group from his own Sabarmati Ashram in Ahmed-
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abad. He set the pace, allegedly outmarching some of the younger men 
despite his age of sixty- one, and he was among those who spent time 
in prison. The salt march became “one of the most dramatic and suc-
cessful episodes in the history of the Indian freedom struggle,” but its 
significance stood in inverse relation to the underlying mandate.2 In-
dia’s Congress Party had voted for independence and a campaign of 
civil disobedience at a meeting in Lahore a few weeks earlier, but it had 
left all the details to the Mahatma: there was never a vote on the salt 
march. It happened because Gandhi wanted it to happen.

Gandhi had held the rotating presidency of the Congress Party for 
a year in the 1920s, but formal positions said little about his standing 
in politics. Gandhi had launched a campaign against racial discrimina-
tion during his time in South Africa, and he joined the ongoing cam-
paign against British rule upon return to his native India in 1915. He 
was arrested during the campaign of civil disobedience after World 
War I, but that made him one of many. In other words, Gandhi was 
barely alone in his cause or experiences, and yet he stood out as a 
person. He had a charisma that none of his political friends could 
match, and this put him in a league of his own among India’s indepen-
dence fighters. It is a familiar phenomenon to everyone who follows 
the news in the twenty- first century. In the terms of the new millen-
nium, Gandhi was a celebrity.

Charismatic leaders have shaped social movements throughout the 
modern era, and the environmental movement was no exception. Joa-
chim Radkau wrote an entire book on what he called “the age of 
ecology,” which thrives on a broad tableau of charming environ-
mental activists. More than one cause became tied to one pivotal 
figure: John Muir was Yosemite, Rachel Carson was DDT (see chapter 
38, DDT), Jacques Cousteau was marine conservation, and Petra Kelly 
was the German Greens.3 It was mostly a figment of the imagination, 
as all these causes were really much bigger, and yet modern societies 
revealed a strange inability to abandon their infatuation with charis-
matic individuals. If anything, the cult of celebrities increased toward 
the end of the twentieth century, and environmentalism was a major 
focal point for pertinent activities. The French film star Brigitte Bardot 
embraced animal protection as her pet project for the sunset phase of 
her career. Al Gore won the Nobel Peace Prize for his fight against cli-
mate change after losing the presidential election of 2000 because an-
other environmentalist with celebrity status, the Green Party 
candidate Ralph Nader, deprived him of crucial votes. A few years on, 
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electorates in different parts of the world fell for the cricket star Imran 
Khan and the reality television host Donald Trump.

The power of celebrities is a distinctly modern type of power, and 
yet one that scholars have been reluctant to discuss. Joachim Radkau 
does not even use the word “celebrity” in his Age of Ecology. It is argu-
ably an intellectually awkward category, as celebrities challenge tradi-
tional understandings of political power. Their significance did not 
grow from family ties, elections, or monetary wealth, they did not 
make dramatic discoveries or invent new technologies, and if they had 
special skills, they often shared them with many others who lacked 
celebrity status. They did not even have to be consistently successful. 
In 1931, the British government invited Gandhi to the second stage of 
the Round Table Conference in London, an event that was a direct re-
sult of the electrifying salt march, and it ended in complete failure. In 
Maria Misra’s words, Gandhi “returned from London empty handed 
and to a Raj well- prepared to crack down hard when Civil Disobedi-
ence was restarted in April 1932.”4 Gandhi even left the Congress Party 
in 1934. But he did not leave the scene.

Not everyone fell for the lure of charismatic individuals. The arch- 
imperialist Winston Churchill famously disparaged Gandhi as a “sedi-
tious fakir, striding half- naked up the steps of the Viceroy’s palace, 
there to negotiate and to parley on equal terms with the representative 
of the King- Emperor.”5 But the mass media loved celebrities and seized 
on their various dealings with unabashed delight. It was a reciprocal 
relationship: constant media coverage built larger- than- life personali-
ties, and celebrities delivered a constant stream of news or things that 
journalists could treat as such. Gandhi certainly understood the signif-
icance of good media relations and secured time for journalists even in 
the hectic days before the start of the salt march.6 It paid off beyond 
his lifetime. After meeting the Mahatma in 1942, the American jour-
nalist Louis Fischer wrote an adoring biography that served as the basis 
for Richard Attenborough’s Academy Award–winning movie Gandhi.7 
The Mahatma was a media myth, and never was coverage denser than 
during the campaign of 1930. “Years after his passing, the Mahatma’s 
march to make salt at Dandi would be hailed as one of the founding 
events of global media history.”8

From a twenty- first- century viewpoint, the salt march was custom- 
made for the age of mass media. It was announced in time for journal-
ists to make travel arrangements, it lasted for several weeks, it provided 
suspense and visual drama, and it drew on the time- honored plotline 
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of David versus Goliath. It was more complicated in 1930. The British 
Raj controlled the Indian press, it sought to manipulate coverage 
abroad, and independent observers were scarce in the country: the salt 
march was the first event that prompted American newspapers to send 
their own reporters to India.9 American journalists did not share the 
imperialist allegiances of their British colleagues, and they sensed that 
this was a big story. At the end of 1930, Time Magazine selected Gandhi 
as its “man of the year.”10

As love affairs go, the relationship between celebrities and the press 
was always a difficult one, and Gandhi was no exception. Journalists 
continued to misunderstand his crusade, and it is open to debate 
whether this was due to geographic and cultural distance, the novelty 
of his approach, or the colonial gaze. They portrayed him as emo-
tional, as an agitator, a blend of “the mystical Indian” and “the cun-
ning Oriental,” and as a man who was either blind to or willfully 
ignorant of the violence and chaos that followed in his path.11 How-
ever, many of those who met Gandhi in person realized that there was 
something about the man. He stayed in London’s East End during the 
Round Table Conference and befriended the local community, and his 
trip to Birmingham resonates in local memory to this day, down to the 
place where he ate a vegetarian meal.12 He also charmed the press, not 
least because he was never shy about producing a good quote. When 
journalists inquired why he did not change his sparse Indian attire 
when he went to Buckingham Palace for tea with King George V, 
Gandhi replied that the king “had enough on for both of us.”13

It was an experience to meet Gandhi, but most people knew him 
from a distance. It helped build a fame that transcended boundaries: 
after his death in 1948, eulogies came from people as diverse as Pope 
Pius XII and General Douglas MacArthur.14 Gandhi was a more ambig-
uous figure for those who fought with him for independence. As 
friends in politics go, there were easier cases than an ascetic who made 
unpredictable decisions, and Gandhi was a political asset as well as an 
irritant. When he learned about the salt march plan, Motilal Nehru, 
then a leader of the Congress Party and the father of India’s first prime 
minister, Jawaharlal Nehru, “was amused, even angered, by the ap-
parent irrelevance of Gandhi’s Plan.”15 At the Lahore meeting of the 
Congress Party that preceded his salt march, Gandhi introduced a mo-
tion deploring a recent bomb attack on the viceroy, a motion that gen-
erated a lot of bad blood and passed only narrowly.16 Celebrity status 
was always about selective memory, about the choice of some charis-
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matic scenes at the expense of many others, and it was inevitable even 
for someone like Gandhi, whose life had a stringency and a blend of 
action and belief that few people could match. It is perfectly fitting 
that Gandhi’s best- known incarnation in the late twentieth century, 
the epic 1982 movie Gandhi, was built around carefully selected snap-
shots.

In short, Gandhi’s salt march was political theater performed on a 
world media stage. The British certainly knew it, and not only because 
Gandhi had sent a long letter to the viceroy that laid out plans and 
motivations. The Raj was never concerned about the amount of illicit 
salt, but it was reluctant to look away when colonial subjects were 
openly challenging its authority. The initial response was muted, but 
tempers rose when the salt march struck a nerve, and yet Gandhi could 
stay a full month in Dandi until he was arrested. The British knew that 
it looked bad to put him in prison, they knew that it looked bad to let 
him go free, and they knew that Gandhi knew that they would not like 
either option.17 When it came to celebrities, it was always hard to say 
what was right, what was important, and what did not matter, and 
that did not diminish their significance. In a way, that was the source 
of their power.

It is easy to dismiss the power of celebrities as a flimsy emanation of 
the age of mass media, and there is certainly no lack of evidence. It 
seems superficial that the movie director James Cameron, while living 
in Los Angeles, took a stance against Brazil’s Belo Monte hydroelectric 
project (see chapter 29, Aswan Dam).18 However, celebrity status may 
be more significant and more dangerous beyond the world of Holly-
wood. The rubber tapper Chico Mendes built a union under military 
rule in Brazil before he became a global celebrity that symbolized the 
fight for the Amazon rain forest, and he paid for it with his life: he was 
killed in 1988.19 Gandhi was also murdered, but only after multiple 
fasts that he had threatened to continue until his death. After all, 
Gandhi fought for something he considered larger than himself.

2. THE POWER OF IDEAS

Gandhi was a modern saint, but he was not born as one. In his autobi-
ography, Gandhi told “the story of my numerous experiments with 
truth” and noted that “my life consists of nothing but those experi-
ments,” and the narrative showed how Gandhi transformed past fail-
ings into searing memories that fueled his quest. He tried meat before 
he returned to the vegetarian diet of his childhood.20 He opted for cel-
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ibacy in 1906, but only after fathering four children and delivering the 
last one himself with the help of an advice book for mothers (see 
chapter 22.2, The Age of Handbooks).21 His fight against racial discrim-
ination began in 1893 when he was thrown out of a first- class railroad 

23.1 Exactly one hundred years after Gandhi’s fateful night at the Pieter-

maritzburg railway station, Archbishop Desmond Tutu unveiled this 

monument in front of a colonial court building in downtown Pieter-

maritzburg. Image, Vishal Bhatia, Wikimedia Commons.
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coach in South Africa and spent a winter night shivering in the Pieter-
maritzburg railway station.22 His twists and turns in India’s indepen-
dence struggle were legion. Gandhi was on the move.

Gandhi did not invent civil disobedience. Embracing a sponge- like 
approach to ideas that knew no boundaries, he drew on Indian tradi-
tions and merged them with the ideas of Henry David Thoreau and 
Leo Tolstoy, and Christian ideas of suffering for a greater good.23 But 
his charismatic example and ultimate success left a lasting impression 
on protest movements elsewhere on the globe. In his fight against ra-
cial discrimination in the United States, Martin Luther King drew ex-
plicitly on the Mahatma. “Again and again we must rise to the majestic 
heights of meeting physical force with soul force,” King declared in his 
“I Have a Dream” speech in 1963.24 In charting Gandhi’s global legacy, 
David Hardiman cites the US civil rights movement along with the 
struggle against apartheid in South Africa and Petra Kelly’s crusade for 
peace and ecology.25

Gandhi developed his own satyagraha brand of civil disobedience 
in South Africa, but it kept evolving in his mind and in political prac-
tice throughout his life. After all, satyagraha was more than a political 
tactic. It was a state of mind, an expression of willpower and discipline, 
and Gandhi proved perfectly able to cancel campaigns when he felt 
that his followers were lacking the right attitude. He called off civil dis-
obedience in 1922 after twenty- two Indian police officers had burned 
to death in a police station in Chauri Chaura, and the campaign of 
1930 was “carefully orchestrated so as to avoid any lapse into vio-
lence.”26 In fact, his choice of the salt tax was probably driven by a de-
sire to keep emotions in check. As issues for freedom fighters go, it was 
a rather innocent one, at least for those who had never heard of la ga-
belle, the French salt tax that is widely regarded as a major grievance in 
prerevolutionary France.27 As it turned out, most protesters stuck to 
the script even when the Raj resorted to violence. The Gandhi biogra-
pher Bal Ram Nanda remarked that “this campaign came closest to 
Gandhi’s conception of a model satyagraha.”28

But for all the significance of civil disobedience, Gandhi had a 
much broader range of concerns, and he raised them as he felt appro-
priate. The year before the salt march, Gandhi “returned to his long- 
running battle against public filth, public defecation and the total 
absence in India of a clean and ecologically productive system of sani-
tation” (see chapter 17, Water Closet).29 However, Western environ-
mentalists were more excited about the critique of modern technology 
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that he voiced in his book Hind Swaraj of 1909. It is a reading that his-
torians have been reluctant to share. “The question whether Gandhi 
was indeed an ‘early environmentalist’ is usually answered in the affir-
mative by his admirers, but rarely with supporting evidence,” Ramach-
andra Guha and Juan Martinez- Alier wrote.30 But intellectual honesty 
is usually a secondary concern for those who want to change the 
world, and Gandhi references served to support various endeavors. In 
his eco- best seller Small Is Beautiful, Ernst Friedrich Schumacher drew 
on Gandhi’s remark that “Earth provides enough to satisfy every man’s 
need, but not for every man’s greed.”31 On the centennary of Hind 
Swaraj, an Indian Manifesto on Science and Technology argued for 
“knowledge democracy” and aimed “to liberate the West from a devel-
opmental mindset (see chapter 32.3, Planning Development) that 
alienates people and is deeply unsustainable.”32 And then there was 
iconic use. In a book on the environmentalism of the poor, Rob Nixon 
noted “the creative circuits of globalization from below,” and argued 
that activists like Gandhi, Chico Mendes, and Ken Saro- Wiwa (see 
chapter 39.3, Creating Invisibility) “have assumed an allegorical po-
tency for geographically distant struggles.”33

Modern environmentalism hinges on ideas, perhaps more so than 
other causes, and the burgeoning movements of the last quarter of the 
twentieth century were bustling marketplaces of ideas, down to deep 
philosophical reflections on man’s place in the natural world. An in-
troduction to the environmental humanities even argued that ecocen-
tric values were mandatory for every scholar in the field.34 However, 
grand intellectual designs ran into trouble in the real world. In her 
book Imagining Extinction, Ursula Heise records how Bolivia’s Law of 
the Rights of Mother Earth triggered a conflict with Indigenous groups 
over a road project that crossed a national park (see chapter 26, Kruger 
National Park).35 Complications also worked in the opposite direction. 
When Bolivia’s Indigenous president Eva Morales gave the inaugural 
speech at the World People’s Conference on Climate Change and the 
Rights of Mother Nature in 2010 and proclaimed an alternative of “ei-
ther Pachamama or death,” the feminist Miriam Tola noted that “the 
normative gendering of Pachamama in the Bolivian context raises 
questions about the role of gender and sexuality in the power- laden 
relations that inform political ontology.” She also found rights for 
Mother Nature “problematic when enacted within a project of state 
consolidation that heavily relies on the expansion of extractive indus-
tries” (see chapter 15, Saudi Arabia).36
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Good ideas did not guarantee good results, and the risk of unex-
pected outcomes was particularly great when people embraced ideas 
without reflections about contexts and requirements. Gandhi’s sa-
tyagraha would have failed in the absence of an enemy willing to enter 
into a competition for the moral high ground. Even a postcolonial 
critic of British rule like Shashi Tharoor has acknowledged as much: “It 
is ironically to the credit of the British Raj that it faced an opponent 
like Mahatma Gandhi and allowed him to succeed.” 37 Nelson Mandela 
knew about satyagraha and discussed it with Gandhi’s son Manilal, a 
member of the South African Indian Congress, but in the end, civil 
disobedience was “a practical necessity” for him. As he pointed out in 
Long Walk to Freedom, “The state was far more powerful than we, and 
any attempts at violence by us would be devastatingly crushed.”38 In 
authoritarian societies, civic groups are hopelessly outgunned, and 
contra the First Book of Samuel, David does not inevitably win against 
Goliath. Fighting against an overbearing enemy can be energizing, but 
the long- term effects are open to debate. Shortly before the 2000 pres-
idential election, Ralph Nader justified his Green Party candidacy by 
arguing that “a bumbling Texas governor would galvanize the envi-
ronmental community as never before.”39 As it happened, events took 
a different course.

Later in his life, Gandhi came to accept modern technology “in 
practical terms” and focused his ire on the fetishization of tech-
nology.40 Nonetheless, subsequent generations read Hind Swaraj as a 
manifesto, and Hardiman has suggested that this was not so much 
about intellectual sloppiness as about the age of catastrophe: “If any-
thing, the appeal of the tract increased over time, as the barbarities of 
world wars and fascism revealed a rottenness at the heart of Western 
civilisation.”41 It was the classic problem in the reception of Gandhi: 
interpretations diverged widely depending on whether he was read in 
the context of India’s path to independence or as the transnational 
prophet of a different world. Gandhi’s life had an otherworldly quality, 
but scholars have stressed that he was also a shrewd political player. 
“With all his singlemindedness and his rigid ethics of conviction 
Gandhi was not impervious to the world around him,” Dieter Rother-
mund has argued.42 He certainly knew about the ambiguities of human 
life. Even the acclaimed salt march had its ambiguities. Salt was an 
issue that transcended religious boundaries, thus bridging the divide 
between Hindus and Muslims in India, but satyagraha had deep roots 
in Hinduism and Jainism, and Misra has noted that the campaign for 
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independence became more Hinduistic as a result. She also pointed 
out that salt was a minor issue for India’s peasants, who were hit hard 
by the fall of commodity prices in the Great Depression.43 The British 
Raj increased the economic plight when it refused to adjust tax rates 
and even increased the salt tax, which suggests, in Rothermund’s judg-
ment, “that the government was not much impressed with the Salt 
Satyagraha.”44 The salt campaign had charisma, and so did its leader, 
but it did not create a new world.

3. ALTERNATIVE PROJECTS

Economists are big- picture people. This book has cited a number of 
men who received the Nobel Prize in Economic Sciences, and they all 
worked on large topics. Robert Fogel studied railroads and American 
economic growth (see chapter 3.2, Connected), Amartya Sen devel-
oped the entitlement approach for the investigation of famines (see 
chapter 31.2, Hunger, Modern Style), and the neoliberalist Friedrich 
Hayek criticized the expansion of the welfare state in his The Road to 
Serfdom and inspired the chicken farmer Antony Fisher (see chapter 
36, Battery Chicken). The Nobel laureate of 2008, Paul Krugman, even 
developed a theory on the economics of interstellar trade.45 Elinor Os-
trom stands out from the group, and not only because she was the first 
woman to receive the award, and the only one among more than 
eighty men until Esther Duflo became a Nobel laureate in 2019.46 Her 
book Governing the Commons focused on groups that typically had be-
tween a few dozen and a few hundred members; the largest group com-
prised some fifteen thousand people.47 They came from different parts 
of the world, and they had one thing in common. They were dealing 
with common- pool resources.

Management of the commons had heretofore provoked a large lit-
erature, and recommendations typically fell into one of two camps. 
Authors either cited Garrett Hardin’s Tragedy of the Commons and ar-
gued that only comprehensive state management could prevent abuse, 
or they called for privatization.48 Ostrom explored a different path. She 
took a close look at the institutional arrangements that allowed small 
groups to manage common- pool resources sustainably. Based on a set 
of empirical case studies, Ostrom traced the improvised deals that al-
lowed these groups to succeed, and she showed how these solutions 
were anything but static. She took it as a cue to bemoan the econo-
mists’ infatuation with models: “Policy analysts who would recom-
mend a single prescription for commons problems have paid little 
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attention to how diverse institutional arrangements operate in prac-
tice.”49 She sought to identify cross- cultural institutional features that 
underpinned long- term success and presented her findings “as a 
framework rather than as a model.”50 But in the male world of eco-
nomics, you are really nothing without a proper theorem in your 
name, and so it came about that, on the twentieth anniversary of the 
publication of Governing the Commons, Lee Fennell proclaimed what 
she called “Ostrom’s Law”: “A resource arrangement that works in 
practice can work in theory.”51

Gandhi was certainly averse to a primacy of ideas, and he was fa-
miliar with the benefits of small groups. His ideal India was a country 
of villages, and he used his spinning wheel as a powerful symbol of 
autonomous production as an alternative to India’s dependence on 
Britain’s textile manufacturers (see chapter 30.2, In Their Theories). 
Gandhi was also the founder of various autonomous communities, be-
ginning with the Phoenix Settlement and Tolstoy Farm in South Af-
rica.52 The quest for a different, “truer” life was in play in many 
movements with environmental concerns, and some initiatives even 
chose their names accordingly: the Monte Verità in Switzerland was a 
major hub of the life reform movement in the early 1900s.53 Others 
launched alternative ventures with a commercial rationale from food 
stores to organic farms.54 It could be the start of a global brand. Born in 
1852, John Harvey Kellogg taught “biologic living” at the Battle Creek 
Sanitarium in Michigan, originally founded by Seventh Day Adven-
tists, before he turned into a household name.55 Fair trade bananas be-
came such an attractive business case that Chiquita Brands 
International, successor to the infamous United Fruit Company (see 
chapter 10, United Fruit), considered buying Europe’s leading im-
porter in 2014.56

Characteristically, food figured prominently in alternative projects. 
Few things influence people more intimately than their dietary habits, 
and Gandhi discussed it at length in his autobiography.57 It also 
brought him one of his first social movement experiences when he or-
ganized a Vegetarian Club during his time in London.58 Vegetarians 
had explored a broad range of new diets since the mid- nineteenth cen-
tury, and life without meat was a part of the experience of modernity: 
the 1893 Columbian Exposition in Chicago featured not only trips to 
the stockyards (see chapter 18, Chicago’s Slaughterhouses) but also a 
vegetarian showroom.59 India figured prominently on the mental map 
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of vegetarians long before the life of Gandhi. Gustav Struve, a leader of 
the German revolution of 1848 and later exile to the United States, ar-
gued for radical vegetarianism in a book of 1843 where he used a young 
Indian named Mandaras as his alter ego.60

Alternative projects were not invariably successful. Gandhi’s spin-
ning wheel is enshrined in India’s flag to this day, but the country pur-
sued a path that differed widely from his village utopia, and Misra 
notes that his experimental communities “proved a dismal failure, 
sowing discord not harmony and trying the temper of even the saintly 
Mahatma.” Gandhi’s communities relied on donations from business, 
“provoking the famous quip that it was costing a fortune to keep the 
Mahatma . . . in poverty.”61 But do we perhaps need to look beyond fi-
nances if we want to assess the achievements of alternative projects? 
Gandhi’s ashram in Ahmedabad— not a village, by the way— was an 
excellent recruiting ground for the salt march, and other projects had 
benefits beyond the sphere of commerce as well. A study of coopera-
tives in Eastern European agriculture argued that they served to create 
a new rural elite beyond the old aristocracy, helped to build democ-
racy, and effectively met a broad range of challenges.62 It did not al-
ways work, and they did not succeed consistently, but maybe we 
should read the quest for consistency as an obsession of those who 
want to escape the sting of alternative projects. Gandhi certainly 
found that consistency was not what really mattered for those who 
sought to change the world. When asked whether he was contra-
dicting himself, Gandhi replied, following Ralph Waldo Emerson: 
“Consistency is a hobgoblin.”63

In introducing his reflections on interstellar trade, Krugman said 
that the article “is a serious analysis of a ridiculous subject, which is of 
course the opposite of what is usual in economics.”64 Interstellar com-
merce is arguably unlikely to become a reality anytime soon, but 
maybe we should be more careful with the word “ridiculous.” Gandhi 
certainly qualified as ridiculous in more than one respect, not to speak 
of another celebrity who became president of the United States, but 
the word stops reflection at a point where it should actually begin. Al-
ternatives were driven by people who envisioned a different world of 
various scales, who took the initiative, and who did not care too much 
about how it looked to innocent bystanders. “There are no supreme 
saviors,” the lyrics of the Communist Internationale declared, “Neither 
God, nor Caesar nor Tribune.” True, utopias have come a long way 
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since the glory days of the sixty- five- volume Great Soviet Encyclopedia 
(see chapter 22.2, The Age of Handbooks), but should that discourage 
us from dreaming of a better world when even a great soul like Gandhi 
had ambiguities? “Let us save ourselves,” the Internationale continued. 
Sing along!65



24

The 1970 Tokyo Resolution

International Conventions

1.  NICE TO MEET

Japan was an exciting place in 1970. The country had experienced a 
spectacular economic boom with annual growth rates around 10 per-
cent over the two previous decades, Osaka hosted a world exposition, 
and Tokyo was the biggest city in the world.1 The Official Guide of the 
Japan Travel Bureau (see chapter 22, Baedeker) described Tokyo as “a 
unique amalgamation of the tranquil past and the boisterous present” 
and noted that the city had “become steadily bigger, busier, and more 
crowded” since World War II.2 But the academics who registered at the 
Tokyo Prince Hotel on March 8, 1970, had come for serious business. 
They did visit the Tokyo Tower across the road from their hotel, one of 
the city’s landmarks and a symbol of Japan’s postwar renaissance, but 
they went there for the Pollution Control Center. A field trip also 
brought them to a refuse reclamation center in the harbor, a public 
housing project, and the Ochiai Sewerage Treatment Station. The “In-
ternational Symposium on Environmental Disruption in the Modern 
World” united forty- five people from Japan and the rest of the world, 
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and after listening to twenty- three papers over the course of four days, 
the participants condensed their acquired wisdom in a document: the 
Tokyo Resolution.3

Intellectual exchange is probably as old as human civilization, but 
the International Symposium on Environmental Disruption was not 
just about informal conversation. It was not about public outreach ei-
ther, unlike Earth Day in the United States a month later, which be-
came a global awareness- raising event in the 1990s.4 The International 
Symposium on Environmental Disruption included several receptions 
and meetings with Japanese officials, but it did not have a single public 
event. The symposium was aimed at a much smaller audience: a net-
work of academics, policymakers, and functionaries that spanned the 
world.

The symposium was part of a string of events that showed this net-
work in action. The Swedish ambassador to the United Nations had 
proposed to the United Nations Economic and Social Council in July 
1968 that an international conference on the environment be held, 
and the General Assembly of the United Nations endorsed the idea in 
December.5 As it happened, the executive committee of the Interna-
tional Social Science Council met in Paris a week later, and it seized the 
opportunity to brush up its professional expertise in the emerging 
field. The International Social Science Council created a Standing 
Committee on Environmental Disruption and appointed an 
American- trained Japanese economist, Shigeto Tsuru, as chairman pro 
tempore. Tsuru secured funding for an international meeting by July 
1969 and then teamed up with Allen Kneese of a Washington- based 
nonprofit organization, Resources for the Future, to convene the sym-
posium.6 The results fed back into ongoing negotiations at the United 
Nations. The Tokyo Resolution proposed “the adoption in law of the 
principle that every person is entitled by right to the environment free 
of elements which infringe human health and well- being and the na-
ture’s endowment, including its beauty, which shall be the heritage of 
the present to the future generations.”7 Two years later, a United Na-
tions summit on the environment in Stockholm adopted a declaration 
that proclaimed, in principle 1, that “man has the fundamental right 
to freedom, equality and adequate conditions of life, in an environ-
ment of a quality that permits a life of dignity and well- being, and he 
bears a solemn responsibility to protect and improve the environment 
for present and future generations.”8

The Tokyo Resolution drew on the combined powers of academic 
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expertise and the nation- state. Both were ascendant in the nineteenth 
century, and international meetings on environmental matters had 
become a feature of pertinent discussions since the middle of the cen-
tury. Sometimes it mirrored a realization that problems transcended 
national boundaries. In response to recurring cholera epidemics (see 
chapter 21, Cholera), France convened the first international sanitary 
conference in 1851.9 Sometimes migrating animals triggered conversa-
tion: birders have met every few years since the first International Or-
nithological Congress in Vienna in 1884.10 And sometimes 
international conventions grew out of a mere realization that nations 
faced similar challenges. It was always nice to meet like- minded spirits, 
it was a chance to learn, and references to efforts in other countries 
were a way to stimulate government action. When nature conserva-
tionists from six European countries met in Paris for the first interna-
tional conference on the protection of the countryside in 1909, the 
French president of the convention used the concluding banquet to 
call upon France to organize conservation based on the German 
model. At least that was what the German ambassador reported back 
home.11

During the interwar years, the League of Nations provided a plat-
form for discussions on oil pollution, whaling, and the protection of 
primates, but these discussions were ultimately inconsequential and 
ephemeral, much like the league itself.12 International exchange devel-
oped in more permanent form after World War II. It began as a Western 
project, and the United States was the undisputed leader. It showed in 
the list of speakers at the Tokyo symposium. Of the twenty- two partic-
ipants from outside Japan, seven came from the United States, two 
from Canada, and nine from Western Europe. The rest of the world 
was represented by a grand total of four speakers from India, Yugo-
slavia, Hungary, and the Soviet Union. All the speakers were male, 
though the conference photograph showed thirty- five men and four 
women. The latter were the wives of Western professors.13

Presentations at the symposium differed widely in topics and scope. 
Some hands- on papers discussed air pollution control in Pittsburgh 
and water management in West Germany’s Ruhr. Others were more 
interested in the big picture and discussed economic theory, ecological 
philosophy, and how the social sciences could “prove their usefulness 
and efficiency in a world which is not always taking them seriously.”14 
Papers on economic incentives, city planning, and legal and legislative 
aspects explored the middle ground between the specialists and the 
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generalists. The prevailing sentiment was grave concern about the 
state of the environment combined with cautious optimism. The 
Tokyo Resolution described environmental disruption as “the direct 
outcome . . . of the twin processes of industrialization and urbaniza-
tion with the attendant progress in technology,” but it was “not a nec-
essary outcome of such processes: modern societies with command of 
science and technology have the means of countering, containing, 
and redressing the worsening trends of environmental disruption.” 
The Tokyo Resolution called for more research and international col-
laboration, public education, and “appropriate legal, political and eco-
nomic steps.” It also called upon social scientists to study all these 
things.15

The Tokyo Resolution was adopted unanimously after the last pa-
pers had been presented, but it was not a collaborative effort. In its em-
phasis on individual rights, the text showed the handwriting of Joseph 
Sax, then a professor of administrative law at the University of Mich-
igan.16 Sax had just published a landmark article on “the public trust 
doctrine in natural resources law” that sought to establish an action-
able right to a healthy environment.17 Sax was also the man behind the 
Michigan Environmental Protection Act of 1970, the guiding thought 
of which was “that ordinary citizens should be able to play the role of 
attorney general.”18 Faced with administrations that were dragging 
their feet, Sax wanted to use the courts to push for more aggressive en-
vironmental policies. “It is time to recognize that the prospect of ex-
ternal scrutiny, such as the courts are prepared to employ, may itself be 
the most effective remedy for slothful administrators,” Sax declared in 
his paper in Tokyo.19 The Japanese in the audience knew what he was 
talking about.

2. BUZZWORDS

Japan enjoyed the fruits of a long economic boom in 1970, but it was 
also wrestling with the environmental consequences. Pollution was a 
particular matter of concern, and it was not only about the common 
problems of large urban centers, such as garbage and car exhausts. The 
situation was so bad in some places that new diseases were named after 
them. A petrochemical complex in Yokkaichi near Nagoya spewed 
sulfur dioxide and other toxic pollutants into the atmosphere, and 
local residents developed what came to be known as “Yokkaichi 
asthma.” Minamata Bay on the west coast of Kyushu became infamous 
for “Minamata disease,” a neural disease caused by a mercury com-
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pound coming from a local factory and accumulating in the aquatic 
environment. Cadmium poisoning caused a new disease that was 
named itai itai, or “it hurts, it hurts disease,” in 1955. All these prob-
lems were known and under investigation by 1960, but determined 
responses were long in coming.20

Shigeto Tsuru was intimately familiar with these issues. He had 
founded the Research Committee on Pollution in 1963, a group of 
eight leftist academics who shared “a commitment to the plight of 
pollution victims and an unrelenting determination to expose the per-
petrators.”21 The Research Committee was well represented among the 
Japanese participants at the international symposium in 1970, and the 
program was planned accordingly: participants went on a field trip to 
Yokkaichi and spoke with government officials and citizens.22 Com-
mittee members also discussed presentations in light of their own ex-
periences, the crucial skill of what Simon Avenell has called “rooted 
cosmopolitans”: locally informed groups and people who can connect 
concerns to transnational and global debates.23 After listening to the 
paper on air pollution control in Pittsburgh, Jun Ui, one of the more 
flamboyant members of the Research Committee, remarked that “the 
situation that prevailed in Pittsburgh in the 30’s is quite similar to that 
prevailing in the present- day Japan.”24

As it happened, the country’s environmental governance improved 
notably over the following months. Japan’s parliament passed or 
amended fourteen environmental laws in 1970, a legislative tour de 
force that entered history books as the “Pollution Diet.” A new Envi-
ronment Agency was created the following year in order to provide the 
new laws with teeth.25 Japanese courts embraced the new mood and 
decided four big pollution cases in favor of the victims between 1971 
and 1973.26 Two decades later, Tsuru wrote that “the year 1970 has been 
aptly referred to in Japan as ‘Kōgai Gannen,’ or the year initiating the 
era of environmental challenge,” and he gave some credit to the sym-
posium of March 1970.27 In his judgment, the symposium “had a 
strong impact on Japanese public opinion and on the bureaucracy,” 
and the Tokyo Resolution “served as a springboard for a basic reorien-
tation in the matters concerning the environmental rights of citi-
zens.”28 Needless to say, the symposium was one of numerous factors 
that led to the change of tide, and it is difficult to specify its relative 
weight, but maybe that says more about how successful conferences 
work. They link up with ongoing trends. They put a spotlight on the 
host country. They raise awareness about efforts at home and abroad. 
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And if things go really well, they transform a heretofore diffuse senti-
ment into a new word.

In his opening remarks, Tsuru asked the participants of the sympo-
sium “to cooperate in deciding on the most appropriate term for the 
phenomena which tentatively had been referred to as ‘environmental 
disruption’ by the International Social Science Council.” Would it be 
better to speak of “degradation,” “desolation,” “disorder,” or simply 
“problems?”29 The years around 1970 were watershed years for the 
global discourse on humans and nature, and a good part of the intel-
lectual energies went into the search for new terms. As it turned out, 
“environmental disruption” became one of the less popular expres-
sions, but “the environment” was a winner. It was the umbrella term 
that activists and policymakers were craving, a way to unite a diverse 
set of issues and reframe them as parts of something bigger. What had 
previously been fragmented debates over pollution (see chapter 16, 
London Smog), nature reserves (see chapter 26, Kruger National Park), 
or vanishing resources (see chapter 8.3, Running Empty) were now as-
pects of a comprehensive “environmental crisis” that commanded at-
tention at the highest level.30 Characteristically, the 1972 summit in 
Stockholm was the United Nations Conference on the Human Envi-
ronment, a choice of words that “was indicative of the way in which 
humans and nature were beginning to be seen as sharing an insepa-
rable destiny.”31

As with every new term, “the environment” had advantages and 
disadvantages. For one, it was more abstract than previous words. For 
another, it lacked national and regional flavor. Tsuru cited the Japa-
nese word for pollution, “kōgai” (literally “public damage”), in his 
opening remarks at the symposium, a word that was obviously dear to 
his heart after his long struggle against pollution but also one that had 
to yield to the new international language.32 Environmental problems 
were also open to different readings. At the Stockholm summit, the 
Indian prime minister Indira Gandhi shocked Western environmen-
talists with a broader understanding of environmental grievances: 
“Are not poverty and need the greatest polluters?”33 As seen from the 
Global South, environmental problems were intimately connected 
with social and economic issues.

Conflicts over buzzwords mirrored power struggles, and “the envi-
ronment,” Western- style, was no exception. It served to decontextu-
alize environmental issues, which is how Western consumer societies, 
presumably classless and also devoid of other cleavages, liked to see 
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ecological challenges (see chapter 37.1, Global Pollution). Segmented 
thinking also served the predilections of the bureaucracy, and setting 
up a new “ministry for the environment” became a transnational 
marker of getting serious. It reflects the cultural hegemony of the West 
that even critics of Western environmentalism could not do without 
the word. Joan Martinez- Alier outlined an “environmentalism of the 
poor” that thought and acted differently. But it was “environmen-
talism” nonetheless.34

Terminological discussions were not everyone’s favorite, and there 
was a convenient exit. One could simply allow meanings to get blurry 
until they could mean almost anything. Sustainability was a rather 
clear concept in forestry (see chapter 4, Sustainable Forestry) until it 
became a global buzzword in the 1980s. The 1987 Brundtland Report 
defined sustainable development as “development that meets the 
needs of the present without compromising the ability of future gener-
ations to meet their own needs.”35 It was the result of extensive discus-
sions among academics and politicians from around the globe, and it 
showed.36 But another United Nations summit was around the corner, 
this time in Rio de Janeiro, and “sustainable development” became the 
shibboleth of the 1992 “Earth Summit.” Many people used the word in 
earnest, and it arguably helped raise awareness, but it was ultimately a 
free- floating signifier for whatever countries, corporations, and other 
stakeholders had in mind. Academics are facing requests to fill it with 
meaning to the present day.37

The Rio Earth Summit shared many concerns with the Tokyo sym-
posium, but it was different in a number of ways. It was much bigger: it 
had representatives from 175 nations including more than 100 heads 
of state and government, some 7,000 journalists, and a concluding 
document, Agenda 21, which was longer than the full set of papers and 
discussion minutes of the Tokyo symposium.38 It was also more di-
verse: while the Tokyo symposium was the province of academics, the 
Rio summit was wide open for civil society. More than 1,400 nongov-
ernmental organizations were registered at the conference, and thou-
sands more took part in parallel events at a more informal Global 
Forum. The Earth Summit produced two landmark treaties that have 
framed global environmental diplomacy ever since, the United Na-
tions Framework Convention on Climate Change and the Convention 
on Biological Diversity.39 And just like the Tokyo symposium, the Earth 
Summit put a spotlight on the host country, specifically Brazil’s en-
gagement with the Amazon rain forest.40
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The concept of sustainable development was born in long transna-
tional debates that go back to the North–South Commission chaired 
by the former West German chancellor Willy Brandt.41 However, it 
does not always take international commissions to coin a new envi-
ronmental buzzword. The Anthropocene was a spontaneous idea of 
the atmospheric chemist Paul Crutzen at a meeting of the Interna-
tional Geosphere- Biosphere Program in Cuernavaca, Mexico, in 
2000.42 The word was soon seized upon by committees and publicists 
and became almost as opaque as sustainable development, but that 
was not the only problem with the burgeoning debate. While sustain-
able development was used by a broad range of people and arguably 
thrived on grassroots interest, the Anthropocene circulated mainly 
among globe- trotting elites. International conventions were never dis-
embodied events: they were made of humans from vastly different 
backgrounds, and buzzwords gave them a joint cause or the semblance 
thereof. Faced with thousands of delegates and little time to meet, a 
shared vocabulary helped create some common ground, and this vo-
cabulary could turn into second nature for those with a travel budget 
and a Western passport. Some families have been at home in transna-
tional circles for generations, though not always for the same cause. 
The secretary general of the first International Ornithological Con-
gress in Vienna was the grandfather of Friedrich August von Hayek.43

At the Tokyo symposium, Joseph Sax noted that his use of the 
courts amounted to “shock treatment to bureaucrats,” but he did not 
depict bureaucrats as invariably lazy.44 He did not even blame them for 
a lack of goodwill. It was just that “regulatory agencies have an interest 
and perspective of their own which is frequently at odds with that of 
significant segments of the public.”45 In a book that he published a 
year later, Sax described how administrators suffered from what he 
called an “insider perspective”: focusing on staffs and budgets, laws 
and constituencies, momentary conflicts and priorities, bureaucracies 
could make decisions that baffled people beyond the office walls.46 But 
officials and policymakers are not the only people who can succumb 
to tunnel vision. Intellectuals are just as prone to insider perspectives, 
and closed circles, a distinct transnational code language and a globe- 
trotting migration pattern go a long way in this direction. The Anthro-
pocene may ultimately say less about the world than about those who 
invoke it prolifically.
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3. GETTING SERIOUS

Sax eventually got a chance to view the world from an insider perspec-
tive when he became counselor to the secretary of the interior during 
the Clinton administration. But Sax spent most of his life in academia, 
and the public trust doctrine became his intellectual legacy. When he 
died in 2014, his obituary in the New York Times noted that the doc-
trine had been used in some three hundred federal and state decisions 
between 1997 and 2008. It also noted adoption in countries as dif-
ferent as Pakistan, Uganda, and Ecuador.47 Using the courts for envi-
ronmental reform was in the spirit of the Tokyo Resolution, except for 
one thing: decisions remained staunchly within the framework of na-
tional law.

International exchange became a defining feature of environmen-
talism in the 1960s, and not just in the form of meetings like the Tokyo 
symposium. The International Union for Conservation of Nature pub-
lished the first Red Data books on endangered species in 1966 (see 
chapter 11.3, Conserving Diversity) and criteria for national parks (see 
chapter 26, Kruger National Park) in 1969, thus creating a body of 
knowledge that conservationists could draw upon all over the world.48 
The Stockholm summit helped conclude negotiations over the Con-
vention on International Trade in Endangered Species (CITES), which 
was signed in 1973.49 But CITES ultimately hinged on the authority of 
nation- states: it was a decision of a US court that doomed Antony Fish-
er’s turtle farm in the Cayman Islands (see chapter 36, Battery 
Chicken).50 Did global environmental problems perhaps call for re-
sponses that were not just national in scope? A hope for global envi-
ronmental governance has run through international conversations 
since the 1970s.

International bodies were eager to respond, and not just out of ide-
alism. UNESCO’s reputation was in tatters when it launched its Man 
and the Biosphere Programme, and its array of activities, particularly 
the UNESCO biosphere reserves, helped to make it one of the more 
renowned branches of the United Nations. But for all the international 
exchange since the mid- nineteenth century, nation- states were tradi-
tionally reluctant to share power even in the face of concrete threats. It 
took more than half a century to move from the first cholera confer-
ence (see chapter 21, Cholera) in 1851 to a commitment to immediate 
communication and the creation of a small secretariat in Paris. The 
fragility of the treaty became clear just a few years later when Italy kept 
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a cholera epidemic under wraps.51 During the Cold War, Aristotle On-
assis and the Soviet Union defied international whaling agreements 
(see chapter 9, Whaling) in different ways. The International Whaling 
Commission later imposed a successful ban on commercial whaling, 
but only after being hijacked by environmental activists. Prodded by 
Greenpeace and other environmental groups, a number of countries 
joined the underlying convention with the goal of creating an anti- 
whaling majority. It was the government of the Seychelles that pro-
posed the crucial moratorium of 1982. A member since 1979, the 
Seychelles did not have a tradition in whaling, but its delegation in-
cluded an anti- whaling activist from South Africa.52

The number of environmental treaties has grown enormously since 
the 1970s. For example, the European Union is a party to some thirty 
agreements from the Alpine Convention to the International Tropical 
Timber Agreement.53 Some treaties are success stories. The Montreal 
Protocol of 1987 was an effective response to the depletion of the 
stratospheric ozone layer.54 Others had ambiguities: the 2001 Stock-
holm Convention on Persistent Organic Pollutants ostracized a dozen 
dangerous chemicals, but made it difficult to use DDT (see chapter 38, 
DDT) in the fight against malaria.55 And some treaties never went into 
force. The Hong Kong International Convention for the Safe and Envi-
ronmentally Sound Recycling of Ships (see chapter 5, Shipbreaking in 
Chittagong) is a dead letter a dozen years after its adoption.56

Global environmental governance was always a project in parts. It 
was also subject to the inevitable rivalries of the political world. The 
International Union for Conservation of Nature was lukewarm at best 
about the Stockholm summit of 1972.57 And like all emanations of 
global diplomacy, it was a result of compromise, and that was a disap-
pointment for environmentalists who hoped for more. On the last day 
of the Earth Summit, Japanese activists published a Japanese Citizens’ 
Rio Declaration that declared the event a failure “because nations were 
not able to conclude treaties strong enough to protect the Earth from 
environmental destruction.”58 The treaty that saves the world will be 
part of the environmentalist imaginary for the foreseeable future, a 
dream that has been disappointed so many times and yet refuses to 
die. The Paris Agreement on climate change of 2015 was the most re-
cent incarnation.

Many things have constrained global environmental governance, 
and one of the most persistent is the lack of a powerful lobby. The 
United States backed the environmental diplomacy of the early 1970s 
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and was open to more powerful institutions like an international 
watchdog agency, but its leadership petered out during the Reagan ad-
ministration.59 The United States played a significant role in ozone di-
plomacy and the phaseout of single- hull tankers after the Exxon Valdez 
oil spill (see chapter 39.2, Drawing Up Lessons), but the default atti-
tude was either indifference or open hostility.60 Ever since the Stock-
holm summit, nations of the Global South have harbored a deep 
suspicion that global environmental agreements would deny them 
their right to development.61 Global commitments also faced resis-
tance from large multinational corporations (see chapter 10, United 
Fruit) in the age of globalization. The neoliberalism of Friedrich von 
Hayek has left a deeper impression on the twenty- first- century world 
than his grandfather’s infatuation with birds.

Governing the blue planet is a romantic idea, but it faces a more 
complicated reality: divergent perspectives and definitions of prob-
lems, nation- states that carefully guard their autonomy, and transna-
tional corporations that face stiff international competition. But just 
like administrators and globe- trotting intellectuals, corporations are 
not inherently evil. They can even provide crucial support for environ-
mental initiatives. The Tokyo symposium received most of its funding 
from a local business organization chaired by Kazutaka Kikawada, 
then the president of the Tokyo Electric Power Company (TEPCO).62 As 
the country’s leading utility, TEPCO had the money for a conference 
that changed the world. It also had plenty of power plants, including a 
nuclear facility on the northeast coast of Japan. Fukushima Daiichi 
(see chapter 37.3, Up in the Air) changed the world in its own way 
when it was hit by a tsunami in 2011. Unit 1 exploded on March 12.

It was the fortieth anniversary of the Tokyo Resolution.



25

The 1976 Tangshan Earthquake

Somewhat Natural Disasters

1.  SHAKEN

Tangshan was a city of one million people, but that did not count for 
much in the biggest country on earth. Two larger cities, Tianjin and 
Beijing, were just one or two hours away by train, and sights were rare 
in a town of coal and industry. Tangshan was home to one of China’s 
first railroads, and a mining engineer named Herbert Hoover, later 
president of the United States, had worked there in 1899/ 1900, but few 
people knew about Tangshan until the early morning hours of July 28, 
1976.1 Geologists called it an exceptionally strong “continental in-
traplate earthquake” and ranked it at 7.5 on the Richter scale, which 
made it the third- strongest earthquake of 1976, and the force hit with 
devastating precision.2 The epicenter was located just outside Tang-
shan, and the shock waves destroyed 78 percent of Tangshan’s indus-
trial plants and 95 percent of the residential buildings.3 It was the 
deadliest seismic event of the twentieth century. The government re-
corded 242,000 victims, but that was only a fraction of the real 
number. In his book on the Tangshan earthquake, James Palmer put 
the death toll at “somewhere around 650,000.”4
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The numbers were horrifying, and so were the circumstances of 
death. Many residents were crushed in their sleep. Others perished 
slowly over hours or days while being caught in the rubble. Even those 
who survived with their limbs intact were not necessarily safe, as 
earthquakes could trigger veritable cascades of disaster. The Lisbon 
earthquake of 1755 wreaked havoc because the seismic shock was fol-
lowed by a devastating tsunami.5 When the Kanto earthquake struck 
Tokyo and Yokohama in 1923, toppled stoves caused fires that burned 
for two days.6 Industrial technology extended the potential conse-
quences of disasters into new dimensions. On March 11, 2011, a magni-
tude 9.1 earthquake off the Japanese coast caused a tsunami that 
destroyed the Fukushima Daiichi atomic power plant (see chapter 37.2, 
Nuclear Complications) and spread radioactive contamination.7 The 
Tangshan earthquake damaged a nearby reservoir, and the city’s ruins 
might have drowned in a deluge if it had not been for an army unit 
that opened a fifty- ton floodgate by hand.8 Earthquakes put humans at 
the mercy of raw physical forces, and the same held true for other di-
sasters that are commonly classified as natural: floods, wildfires, land-
slides, hurricanes, and volcanic eruptions.

Sometimes natural disasters had human beneficiaries. Two ty-
phoons helped Japan to defeat Mongol invaders in 1274 and 1281, and 
the “divine wind,” known in Japanese as kamikaze, became part of the 
nation’s mythology.9 But more often than not, people just perished: 
they were crushed, drowned, or burned to death with no discernible 
sense or purpose. The forces of nature killed in utter contempt for 
human sentiment, and that left survivors adrift as they searched for 
meaning in the midst of the rubble. Historians were just as clueless 
when they began to study natural disasters in history. In a pioneering 
essay on the Friuli earthquake of 1348, Arno Borst observed that 
dealing with earthquakes as recurring experiences in past and present 
“goes against the modern European ego.”10

Humans are loath to accept a vacuum of meaning, and disaster- 
stricken people embraced emplotment long before Hayden White in-
troduced the term into the philosophy of history.11 Were disasters 
perhaps divine punishments for ethical failings? When a typhoon de-
stroyed seawalls along the east coast of China in 1724, the emperor de-
creed that “the sufferers might have been in some measure responsible 
for their own misfortune, because of their moral defects.”12 Mindful of 
the ten plagues of Egypt recorded in the Book of Exodus, Christians 
viewed natural disasters as judgments from God and went through cy-
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cles of repentance.13 Over in America, the Aztecs “had a pantheon of 
deities dedicated to disaster, ranging from Atlacoya, the goddess of 
drought, to Atlacamani, goddess of storms and hurricanes; Chantico, 
goddess of fire and volcanoes; and Tepeyollotl, ‘heart of the moun-
tains,’ who was associated with earthquakes.”14 Enlightenment 
thinking and scientific research undercut these interpretations, but 
the resilience of parareligious readings remains subject to debate. 
Christian Pfister has argued that “magic- animistic tropes” down to a 
mythical revenge of nature continue to resonate in environmental cir-
cles.15

Natural disasters could also be a sign of change in the human 
sphere. According to the Gospel of Matthew, an earthquake shook Je-
rusalem after Jesus died on the cross.16 When the Tiber River flooded 
Rome in December 1870, devout Catholics wondered whether this was 
God’s commentary on the recent conquest of the Papal States and 
Rome’s incorporation into the Kingdom of Italy.17 And was the idea 
really absurd? Earlier that year, a thunderstorm had raged over Saint 
Peter’s Basilica during the proclamation of papal infallibility.18 China 
was well familiar with the concept. Tradition held “that changes in the 
physical world would mirror a new political era, just as it was com-
monly believed that earthquakes and floods signaled a dynasty’s loss 
of the right to govern, or Mandate of Heaven.”19 The Cultural Revolu-
tion had not smoked out ideas about the mysterious intermingling of 
human and natural history, and that made the Tangshan earthquake a 
political event of the first order. Change was evidently under way in 
contemporary China: Zhou Enlai, the premier of the People’s Republic 
since 1949, had died in January 1976, Mao Zedong was mortally ill, 
and a power struggle raged behind the scenes about who would suc-
ceed him.

The conflict ended with the victory of a group of reformers around 
Deng Xiaoping, but it did not look that way in the summer of 1976. 
The Gang of Four, which included Mao’s last wife Jiang Qing, seemed 
set to assume power, and that framed the government’s response to 
the Tangshan earthquake. Word went out from the Gang that survi-
vors “should ‘deepen and broaden’ the criticism of Deng Xiaoping’s 
revolutionary line.”20 Two days after the earthquake, People’s Daily 
opened with the story of a senior cadre who had ignored the cries of 
his dying children and saved the local party chairman instead.21 Con-
trol of nature was a running theme in Mao’s teaching, and heroic tales 
of party service were a way to preserve the semblance of human su-
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premacy in the face of carnage. Triumphalism defined official readings 
of Tangshan down to the memorial building that Hu Yaobang, general 
secretary of the Communist Party of China, dedicated to the fight 
against the disaster rather than the disaster itself. Opened in 1986, the 
monument depicts the earthquake as “an enemy to be defeated.”22

With ideological purity preserved, the Gang of Four felt no need to 
make the short trip to the suffering city. The only high- level figure to 
come to Tangshan was Premier Hua Guofeng, whom Mao had ap-
pointed as Zhou Enlai’s successor a few months earlier. He ditched 
party protocol and met with victims, and pictures of his visit were pub-
licized widely.23 Two months later, Hua led the arrest of the Gang of 
Four and opened the door for the men around Deng Xiaoping, who 
seized power over the following years.24 There was a difference between 
order in the world of ideas and order on the ground, and both had 
their own challenges and opportunities.

2. CRISIS MODE

The Gang of Four members were not the first rulers to shun a place of 
disaster. When the Lisbon earthquake struck on All Saints’ Day 1755, 
the Portuguese royal family fled to the countryside and camped out in 
tents for weeks, and King José I of Portugal battled claustrophobia for 
the rest of his life.25 Some 130 years later, Alfonso XII of Spain clashed 
with his ministers over a trip to Murcia and Valencia. Cholera (see 
chapter 21, Cholera) was in the country, and royalists wondered 
whether a death- defying journey would bolster the king’s reputation. 
Alfonso liked the idea, but the Prussian ambassador was aghast. He 
noted that the country’s republicans were in favor of the trip, evi-
dently hoping that the death of the young king would throw the mon-
archy into chaos, and, in any case, kings were not in the business of 
seeking praise from commoners. Alfonso should search for “com-
pletely different and more solid foundations” for his dynasty. At best, 
the trip would deliver “ephemeral popularity.”26 In the end, Alfonso 
made the trip nonetheless and died later that year from an unrelated 
cause, and his son became the last king of Spain before the Second Re-
public.

Disaster zones were dangerous, even for those who traveled with an 
entourage. A catastrophe was akin to a collective character test, and 
not everyone passed with flying colors. When a devastating earth-
quake hit Dubrovnik during the Holy Week of 1667, the moral fabric of 
the Republic of Ragusa fell apart in dramatic fashion. Rescuers asked 
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for money before they dragged victims out of the rubble while a 
number of patricians robbed the treasury and set off by ship.27 The 
Kanto earthquake triggered anti- Korean riots that killed between four 
hundred and six thousand people.28 Tangshan lacked a sizable ethnic 
minority, but a trigger- happy militia established a brief reign of terror 
in the midst of the ruins. Places of disaster were places of fear, and 
years of indoctrination about traitors and saboteurs claimed an un-
known toll.29

Restoring order was only the first of many challenges after a natural 
disaster. Survivors needed food, safe water, and protection from epi-
demics, and disaster managers faced many difficult questions. Where 
should rescue crews go first? When China mobilized the People’s Lib-
eration Army after Tangshan, most platoons marched to the city 
center, leaving outlying areas without help for days and weeks.30 How 
should relief be distributed? When donations poured in after the Chi-
cago fire of 1871, the Relief and Aid Society gave preferential treatment 
to the wealthy because it found that they had suffered more than the 
laboring classes.31 And how did disaster relief relate to Indigenous 
coping mechanisms? In a study on the Philippines, Greg Bankoff ar-
gued that international aid marginalized local communities as “the 
hapless victims of an unruly nature and the needy recipients of foreign 
assistance.”32

International aid began in haphazard fashion. When an earth-
quake destroyed Messina in southern Italy in 1908, the worst natural 
disaster in twentieth- century Europe, ships from the Imperial Russian 
Navy and the British Royal Navy happened to cruise nearby, and sailors 
joined the rescue effort.33 International assistance became common 
after World War II, a routine part of the cultural script that kicks in 
whenever calamity strikes somewhere on the globe, but recipients did 
not always appreciate the humanitarian gesture. The experience of 
global solidarity can foster unrealistic expectations, and brief inter-
ventions such as food aid (see chapter 31.2, Hunger, Modern Style) can 
inflict long- term damage. Authoritarian regimes can also see interna-
tional support as a threat to their legitimacy. China refused all human-
itarian aid in 1976 and banned foreigners from visiting Tangshan for 
seven years, and Myanmar’s military regime imposed a similar ban 
after cyclone Nargis in 2008 and revised it only to a limited extent after 
international pressure. A more self- confident China allowed interna-
tional aid after the Sichuan earthquake in 2008, but it was more reluc-
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tant after the Yushu earthquake two years later. The disaster area was 
on the Tibetan plateau, and the Chinese rulers were wary of foreign 
humanitarians in an ethnic conflict zone.34

Premier Wen Jiabao went to Sichuan in the aftermath of the di-
saster, followed by the general secretary of the Communist Party of 
China, Hu Jintao.35 Visits from politicians have become obligatory 
after a major calamity, a tribute to people’s expectation of a caring 
leader, and some received a career boost as a result. The US secretary of 
commerce Herbert Hoover advanced to the White House after his en-
ergetic response to the Great Mississippi Flood of 1927, and the Ham-
burg flood of 1962 made Helmut Schmidt, later chancellor of the 
Federal Republic of Germany, a national figure.36 Forty years on, the 
German chancellor Gerhard Schröder turned a national election 
around with a well- publicized intervention after a flood in the Elbe 
watershed.37 However, Schröder lost the following election, and 
Hoover’s presidency was not successful either. The White House was in 
the hands of the Democrats for the following two decades.

A visit to a disaster zone was a powerful symbol, but it was not al-
ways about genuine empathy. The Italian king Victor Emmanuel II 
took the Rome flood of 1870 as a good occasion to finally make the trip 
to the new capital, which his troops had conquered three months ear-
lier.38 When an earthquake hit Nicaragua’s capital Managua in 1972, 
the dictator Anastasio Somoza took control of reconstruction and di-
verted much of the international aid into his family’s pockets.39 The 
practice was so common in modern Italy that people invented a new 
term, “earthquakism,” for the illegal appropriation of reconstruction 
funds.40 The usual rules no longer applied in times of crisis, and that 
opened the door for initiatives that would have fared poorly under 
normal conditions. Three months after hurricane Katrina, in the last 
op- ed of his life, ninety- three- year- old Milton Friedman called for rad-
ical privatization of New Orleans’s school system, and private charter 
schools replaced most of the public schools over the following two 
years. Naomi Klein saw it as an exemplary case of what she called “di-
saster capitalism”: “orchestrated raids on the public sphere in the wake 
of catastrophic events, combined with the treatment of disasters as ex-
citing market opportunities.”41

Sometimes disasters forged human bonds. Colonel Juan Perón met 
Eva Duarte (better known as Evita) during a charity event for victims of 
an earthquake in western Argentina in 1944.42 Some scholars ventured 
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that it might also work on a national scale. Pfister has argued for the 
Swiss case that natural disasters were the functional equivalent of war 
against a foreign enemy, an experience that Switzerland had lacked 
since the days of Napoleon.43 But social status made for widely diver-
gent experiences, and politicians were struggling to maintain the sem-
blance of unity. After the Mississippi flood, Hoover made a deal with 
the head of the Tuskegee Institute, Robert Russa Moton, to keep the 
exceptional burden for African Americans under wraps.44 Social in-
equality is a running theme in the history of natural disaster in 
America, as Ted Steinberg has shown in his Acts of God, and few things 
suggest that it was different in the rest of the world.45 Disasters did not 
suspend the fault lines that ran through societies. They just made 
them less visible for a while.

When it came to rebuilding, modern planners put more faith in 
technology than solidarity. After Katrina, New Orleans received a 
flood- protection system worth $14.5 billion, in addition to a new 
school system.46 The Netherlands built a system of storm surge barriers 
after the disastrous North Sea flood of 1953.47 Other schemes never 
materialized: after the 1870 flood, the late Giuseppe Garibaldi ad-
vanced what a biographer called “a cyclopean project” to reroute the 
Tiber River around Rome.48 Tangshan was rebuilt after the earthquake, 
but the blueprint changed notably due to a lack of funds, changes in 
economic policy, and other factors, and the new city was more similar 
to the old one than intended.49 As with so many planned develop-
ments (see chapter 32.3, Planning Development), the confidence of 
masterplanners collided with a more complicated reality, and some-
times distrust of grand technological schemes was even on display in 
the design of new houses. The Lower Ninth Ward in New Orleans, the 
area worst hit by Katrina, features new buildings on stilts.

Politics in crisis mode comes to an end after a while, and disaster 
preparation is about building resilience as well as emergency services. 
But natural disasters defy human control, and their effects can go in 
many different directions, and that makes them an unnerving pres-
ence even for those who think that they have come to terms with them 
on an ideological level. And what becomes of the crisis mode if natural 
disasters occur in close sequence? A powerful narrative depicts the en-
vironmental crisis as “a spiraling race between human power and 
human- induced natural disasters.”50 If this vision becomes a reality, 
the crisis mode may turn into the default mode of politics.
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3. THE HUMAN FACTOR

Many buildings turned into death traps during the Tangshan earth-
quake, but there were some significant differences. “Traditional village 
wooden houses were among the best places to be,” Palmer observed, 
mostly because their building materials were less lethal than stone, 
steel, and cement, and people found it easier to dig out survivors.51 Jap-
anese engineers had made a similar experience in the aftermath of the 
Nobi earthquake near Nagoya in 1891: European- style brick buildings 
had fared particularly poorly while traditional Japanese temples and 
pagodas were still standing.52 Humans made choices when they were 
building, and these choices had consequences for the chances of sur-
vival. Looked upon closely, the natural disaster was not quite so nat-
ural.

The relative weight of natural and human factors was usually a 
matter of perspective. A heat wave killed fifteen thousand people in 
France in 2003, but was that due to extreme weather, a lack of air- 
conditioning (see chapter 20, Air- Conditioning), or to poor retirees 
under Parisian tin roofs, social isolation, and an administration that 
spent August on vacation?53 Even when a general deliberately blew up 
dikes, as Chiang Kai- shek did on the Yellow River in a desperate at-
tempt to stop the advancing Japanese army in June 1938, the bottom 
line was not clear. It was “perhaps the most environmentally dam-
aging act of warfare in world history,” but it was also a disaster that was 
bound to happen.54 Sediments made up a good part of the Yellow River 
water that traditionally settled in Henan’s eastern plain— in fact, sedi-
ments gave the river its name—  and keeping the Yellow River in check 
with ever higher dikes was not a permanent solution. In other words, 
the naturalness of natural disaster was a human myth, the terminolog-
ical equivalent of a collective shrug. It helped deflect attention away 
from more inconvenient issues, and unlike other potential culprits, 
Mother Nature did not talk back. Or that is what people thought.

But naturalizing responsibility only got people to a certain point. 
Decisions were waiting to be made, and the most fundamental was 
about leaving or staying. It usually came down to the latter. The Tang-
shan recovery- planning task force considered relocation of the entire 
city but decided against it, not least with a view to the local coal de-
posits. Some places even depended on exactly the same forces that 
threatened them: volcanoes offered fertile soils at the expense of 
plenty of risks, and polders offered new land in exchange for life under 
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the waterline. And then there was the resilience of the familiar. The 
Chinese planners sought to turn Tangshan’s Lunan district into open 
space because of an active fault line, but there was also a desperate 
need for temporary housing, and the area housed an estimated 174,000 
people in semipermanent structures four years after the disaster. The 
planners caved in three years later. The Lunan district was rebuilt as it 
was.55

When Hua Guofeng visited Tangshan in 1978, he pledged to make 
the new city the safest in the world.56 But Hua, a lifelong Maoist, was 
known for rhetorical bluster, and like most builders in an earthquake 
zone, Tangshan’s planners ended up juggling costs, risks, and proba-
bilities. One of their solutions was geographic differentiation: safety 
standards for the city center were consistently higher than standards 
in surrounding areas.57 Whether enhanced standards were carried out 
remains anyone’s guess, for construction suffered from a lump- sum 
funding system that rewarded contractors for cutting corners.58 And in 
the end, nobody really knows the size of the next seismic event. The 
Fukushima Daiichi nuclear complex (see chapter 37.3, Up in the Air) 
had a seawall, as did many places along the northeast coast of Honshu, 
and their design reflected the experiences with giant tsunamis in 1896, 
1933, and 1960. But the tsunami of 2011 was bigger.59

While builders and seismologists have formulas to work with, the 
psychological consequences of disasters defy academic categorization. 
Based on interviews thirteen years after Tangshan, two Chinese psy-
chologists came to the grand conclusion that “earthquakes do have 
long- term effects on people’s minds,” that these effects were “exten-
sive and long- lasting,” and that effects showed “not in the same way 
for different groups of people.”60 We know more about how survivors 
want to remember, for they spoke about this even in a totalitarian so-
ciety like China. The Communist Party had set its preferred reading 
into stone with the Tangshan Earthquake Monument, but as it turned 
out, that did not settle the matter.

The monument had a central location and four pillars that reached 
thirty meters into the sky to symbolize human supremacy over nature, 
but it did not have a place where survivors could deal with their per-
sonal memories. They could not go to a tomb either: few earthquake 
victims have individual graves. People burned joss paper at various 
crossroads, a superstitious ritual usually performed in front of a tomb 
that the local government reluctantly tolerated. A private company 
saw a business opportunity and built a memorial wall where survivors 
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could immortalize the names of family members for a fee, but com-
mercializing collective memory did not go down well. The city built its 
own memorial wall that features the names of the 240,000 officially 
recorded victims. It opened in 2008, and the private wall was torn 
down the following year.61

It is heartening to see respect for individuals in a country that long 
preferred to see them as mere constituent parts of faceless masses. The 
Tangshan monuments have also become featured tourist attractions 
(see chapter 22, Baedeker) in a city that lacks landmarks, and traveling 
to places of suffering and grief, commonly labeled dark tourism or 
thanatourism, has emerged as a popular pastime as well as a field of 
scholarly research with that quintessential ensign of academic cool-
ness, an online journal project.62 Publishers put out disaster books by 
the dozen that feature plenty of individual stories, but they are typi-
cally more reluctant to inquire about institutions and money, resil-
ience and order, social status and social marginalization, master 
planners and master narratives, and all the other issues that disasters 
have historically raised. Disasters pose big questions, and they con-
tinue to do so in the new millennium. But you can always drown big 
questions in an endless chatter about individual stories.

25.1 People mourn at the Tangshan Earthquake Memorial Park in July 2016, 

forty years after the disaster. Image, Imaginechina Limited /  Alamy 

Stock Photo.





PART VI

The Final Reserves

WHAT DO YOU DO WHEN YOU REACH THE ENDS OF THE EARTH?

That, in effect, was the question that Jean Brunhes, the rector of the 
University of Fribourg in Switzerland, was pondering in November 
1909. The French geographer spoke at the opening of the academic 
year, typically an occasion for grandiose rhetoric and deep thoughts, 
and Brunhes used the opportunity for reflections on man’s changing 
place on the planet. He identified “limits to our expansion every-
where.”1 Robert Peary had come close to the North Pole the previous 
spring, and Roald Amundsen and Robert Scott raced across Antarctica 
toward the South Pole two years later.2 The expansion of colonial em-
pires reached its final stage in the struggle over Morocco shortly before 
World War I, as there were few places left that had not been claimed 
yet. The Trans- Siberian Railway was nearing completion in tsarist 
Russia, making the epitome of remoteness, Siberia, accessible by coach. 
Telegraph and telephone networks sent information around the globe 
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at unprecedented speed. The spheres of investigation and occupation, 
two developments that Brunhes saw as closely intertwined, faced nat-
ural limits. In short, Brunhes found that “everywhere we run up 
against the bars of our cage.”3

It is a matter of debate whether the remark mirrored a contempo-
rary awareness of planetary limits. Sabine Höhler has argued that 
Brunhes’s comment was at least half a century premature.4 Be that as it 
may, Brunhes’s intellectual engagement with “the limits of our cage” 
did mirror a fundamental change in humanity’s approach to the nat-
ural environment. Throughout human history, survival had often re-
lied on what one might call hidden reserves: woodlands, fields, plants, 
and animals that people resorted to in an emergency. Some of these 
hidden reserves were tightly regulated commons (see chapter 23.3, Al-
ternative Projects). Others were just difficult to access with contempo-
rary means. Peripheral environments served as buffers against disaster, 
usually in the form of a vague idea rather than a contingency plan. 
After all, the point of hidden reserves was that no one knew when and 
how they would be used.

However, hidden reserves came under pressure over the course of 
modernity. Modes of communal management were increasingly seen 
as inefficient and wasteful, and the transport revolution in combina-
tion with scientific and technological progress greatly increased 
human options for resource allocation. Reserves were no longer just 
there. They called for careful planning with the power tools of modern 
societies: technology, expertise, and state power. It was not an idea 
without precedent, as the granaries of biblical times serve to attest, but 
it became more prevalent and potent than ever before. Premodern so-
cieties were about having reserves. Modern societies were about man-
aging reserves. The chapters in this section aim to explore this shift.

As a geographer, Brunhes’s thinking revolved around space, and 
the chapter on the Kruger National Park explores the transformation 
of spatiality through a favorite tool of the conservation community: 
nature reserves. With more than 200,000 protected areas around the 
world that together constitute more than 1,000 times the size of Bel-
gium, it is easy to forget that nature reserves did not exist until the late 
nineteenth century. It was an outgrowth of what Charles Maier has 
called the age of territoriality: new state administrations extended 
control into all corners of their domain with equal force. Gone were 
the traditional imbalances of power between center and periphery, 
and natural treasures, located more often than not in peripheral re-
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gions, could now enjoy a level of protection that no government could 
have credibly enforced before the mid- nineteenth century. Natural en-
vironments differed enormously around the globe, and so did national 
and regional cultures that drew on treasures of nature, but they were 
all based on the authority of modern statehood.

Today nature reserves are criticized as an authoritarian gesture, but 
the underlying conflict is nothing new: control over contested space 
was at the heart of nature reserves from the beginning. The same holds 
true for the ecological rationale: reserves are about nature as well as 
culture, and both are social constructions that are open to debate. Vis-
itors were a source of trouble and a necessity, both for cultural appreci-
ation and to allocate revenues for a local population that typically 
faced constraints in access and use. Even Mother Nature created 
trouble because environments kept changing in utter contempt for 
government regulations. Designating national parks and other pro-
tected areas was fraught with ambiguities from the beginning, and yet 
there was no real alternative. In the world of global modernity, leaving 
natural environments alone was no longer an option. Remoteness was 
not protection anymore because, in ecological terms, remoteness had 
ceased to exist.

The one thing that kept conflicts within limits until the mid- 
twentieth century was size: nature reserves were vanishingly small 
when compared to total territory. But that changed in the postwar 
years: numbers and acreages increased dramatically, curiously at ex-
actly the time when the powers of many nation- states were eroding. 
Was this a countervailing trend, or was it easier to designate reserves 
knowing that they were unlikely to become more than “paper parks?” 
In their hunger for space, nature reserves have long surpassed urban 
areas, though the comparison is misleading. A built- up area imposes 
its own rules through its physical properties. A nature reserve depends 
on rules that can be ignored, and often have been. In a world where 
doctors making life- and- death decisions found it difficult to enforce 
quarantines (see chapter 21, Cholera), conservationists faced dim pros-
pects in trying to enforce access bans for their own purposes.

However, hidden reserves were not only about space but also about 
organisms, and pushing the limits of biology was a key trend of 
modern history. Organisms with superior features traveled around the 
world and transformed organic production regimes, and one of the 
beneficiaries was eucalyptus: unique to Australia when Joseph Banks 
collected samples in Botany Bay 250 years ago, now it delivers half of 
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the world’s wood fiber supply. Global modernity inaugurated a global 
competition among the species of the world, and eucalyptus stood 
out. Its thirst helped in swamp clearance, it was resilient to most in-
sects and diseases beyond the Australian continent, but most of all, it 
grew fast— much faster than other trees that settlers, foresters, and 
businessmen might consider planting. It was not terribly good at other 
things and pretty bad in some respects— for example, eucalyptus trees 
are a notorious fire hazard— but one crucial feature was enough to 
boost its spread. Why care about undergrowth or groundwater tables 
when a dramatic growth rate promised quick results? It helped that 
growth rates offered the alluring simplicity of numbers while impover-
ished ecologies were more difficult to grasp. Forests were complicated, 
but the case for eucalyptus was not. The world needed wood fiber, and 
eucalyptus was good at producing wood fiber.

Biological potential was one part of the botanical exchange, and in-
stitutions the other. The travels of eucalyptus and many other species 
hinged on a network of gardens and people that revolved around ex-
changing and nurturing species. It included a remarkably diverse array 
of stakeholders— academics and plant lovers, farmers and estate 
owners, entrepreneurs and officials— and an equally diverse array of 
motives: profits were in play, but so was the quest for botanical curios-
ities and gardening prestige. All sorts of plants traveled in all sorts of 
ways in all sorts of directions, and that made the botanical exchange a 
messier affair than the neat garden plots tend to suggest. Growing ex-
pertise and new technologies were important, but so were improvisa-
tion and sheer luck, and in the end, it was probably the allocation of 
tremendous resources that lay at the heart of success. Before 1900, few 
investments in science exceeded those in botanical gardens, experi-
mental plots, and academic institutions.

Eucalyptus was a winner of modern history, but it did not look that 
way for a long time. The spread of eucalyptus occurred in recurring 
cycles of boom and bust. Lack of experience played a role, but it was 
mostly about Indigenous opposition. Unlike native trees, eucalyptus 
did not offer much to those who lived in or close to forests, and that 
stimulated resistance. It was not until the postwar years that the global 
spread of eucalyptus turned into a sustained victory run, and the rea-
sons deserve reflection. Maybe it was due to changes in demand, par-
ticularly the growth of a eucalyptus- based paper and pulp industry in 
an age of mass consumption. Or maybe eucalyptus prevailed because 
the system of political and economic powers was finally strong enough 
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to marginalize local resistance. The presence of eucalyptus is not the 
worst biological marker of authoritarian societies.

However, pushing biological limits did not end with the global cir-
culation of species. Humans have always sought to improve the perfor-
mance of animals and plants, but as with the botanical exchange, 
modernity made a difference through institutions, knowledge, and 
the resources that it allocated to the task. Mendelian rules and genetics 
helped, but seed improvement was ultimately about experimentation 
on a grand scale. The topic of the third chapter, hybrid corn, was the 
result of countless trials and a major effort at genetic homogenization. 
After all, the quest for superior botanical potential was about perfor-
mance as well as reliability, and the latter hinged on genetic unifor-
mity.

Just like the botanical exchange, seed improvement brought a di-
verse array of people together, but powers were shifting toward the pri-
vate sector. The most prolific seed improvers of all times, the farmers, 
lost out because hybrid corn did not allow reuse, and state agencies 
could not compete with the growing corporate might of seed compa-
nies. Genetic modification raised the stakes for corporate managers, 
and it opened a new front when patents on new seeds became a legal 
possibility. The field has been marked by a notable bifurcation of ex-
pertise ever since: companies need control of knowledge about the po-
tential of seeds and about the patenting regime. All in all, the oligopoly 
of seed companies has been remarkably stable, rather unlike the claims 
of nation- states that seek to draw profits from genetic resources. Bio- 
piracy is an issue of global conservation diplomacy, but unlike seed im-
provement for private corporations, it has not generated great profits 
for nation- states so far.

Knowledge shapes decisions through both content and format, and 
seed improvement was first and foremost about numbers. Yields per 
hectare increased dramatically, but these figures were only one of the 
parameters that farmers were interested in. What about the costs of 
seeds and fertilizers, the health of the soil, crop rotations, the ma-
chines, and the dependencies on experts and traders? These questions 
came to the fore in the controversy over the Green Revolution in the 
Global South, but they were on the minds of farmers everywhere: im-
proved seeds only worked in an amenable context, as success was 
bound to a comprehensive project of chemical-  and knowledge- 
intensive production. In short, whether hybrid corn boosted yields 
and farm incomes depended on a number of factors, but hybrid corn 
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was hugely successful in sidelining other paths of organic develop-
ment. With heavy investments in hybrids over many decades, ex-
ploring alternatives has faced huge obstacles, no matter whether the 
commodity in question is corn, chicken, or eucalyptus.

In other words, the final reserves are about more than materialities. 
They are also about the institutional framework and cultural customs 
that underpin development in a certain direction. Pushing the limits 
of biology requires a lot of scientific knowledge, but dependency goes 
both ways: a lot of scientific work would go to waste if corn, or chicken, 
or eucalyptus somehow fell out of favor. Seed improvement also needs 
obliging consumers, and fears of genetically modified organisms have 
put the public’s acquiescence into doubt. The outcome is pending, 
and as it stands, concerns over genetically modified organisms are 
stronger in popular culture than in changing structures in the world of 
seeds.

Water is often a limiting factor when it comes to organic produc-
tion, and while human manipulation of waterflows is probably as old 
as civilization, the high dams of modernity mark a new chapter. They 
gave people the chance to allocate water in unprecedented quantities, 
and the flow mirrored socioeconomic and political hierarchies. While 
hidden reserves were open to use from a broad range of people, often 
including the poor and the marginalized, dams subjected access to 
water to management decisions. It is crucial to recognize the social re-
percussions of decisions regarding water use, not least because high 
dams produced their own mythologies that drew attention away from 
patterns of inequality. Aswan Dam was built on a river that was ripe 
with memories ever since a desperate mother set her three- month- old 
baby (subsequently named Moses) afloat in a papyrus basket in the 
reeds of the Nile sometime around 1200 BC.5 Reading the bible is easier 
than reading land registers or water distribution charts, but the latter 
decided who would profit from a dam and who would lose out.

The chapter starts hundreds of miles away from Aswan Dam, which 
is another way to confront the towering concrete majesty of high 
dams. Building a large barrier was no small engineering challenge, but 
it was only the most obvious element in a vast technological system 
whose consequences went in many different directions. Karl August 
Wittfogel has argued that control over water gave absolute power to a 
central bureaucracy, but that behemoth disintegrates upon closer in-
spection. Hydrological power was fragmented: it included political 
leaders and technocratic managers, hydraulic engineers and agricul-
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tural advisers, industrialists and fishermen, sanitarians, land owners, 
and other stakeholders, and bringing these concerns into a dialogue 
was a challenge. The history of high dam construction is also about 
men who managed to tie things together, but leadership was often 
more semblance than reality: water management was about living in a 
world of compromises. The story of Floyd Dominy, a major figure in 
the global boom of dam construction in the 1960s, is revealing. He was 
a power broker who initiated dam projects in the United States and 
beyond, but it is a matter of perspective whether this was charismatic 
leadership or a flight from the follow- up problems that inevitably ma-
terialized in hydroprojects. The magic that water projects had around 
1900 has long faded, and we live in a twilight zone with plenty of expe-
riences involving problems and side effects. But for those who live in 
darkness, perhaps even literally due to an ailing power grid, even a twi-
light can be a ray of hope.

Opposition to dam projects was a defining issue for environmental 
movements in many countries, but if environmentalism has made a 
difference, it was probably more in the way dams were built and water 
was used. Criticizing mega- projects on principle was usually more vir-
tuous than effective. Aswan Dam was one of the world’s most reviled 
water projects, but what mattered in and beyond Egypt was the judi-
cious management of its many problems— from drainage to diseases. It 
is an ongoing challenge. Dams are Faustian bargains without a due 
date, gambles with environments that societies are taking everywhere 
on the globe, and the chances of a graceful exit are slim: dismantling 
dams has proved difficult even when they no longer serve a discernible 
purpose. With more than 55,000 large dams around the world, we are 
locked into a world of controlled water for better or worse.

A modern world that seeks to mobilize every remaining reserve 
leaves traces beyond institutions and materialities. It shows in the 
mental universe of communities, and the story of the rice- eating 
rubber tree sheds light on the mythology of interdependence. Circu-
lating among smallholders on Borneo in the 1930s, the story gained 
currency against the backdrop of discrimination against Indigenous 
rubber production on world markets. Smallholders could not do much 
about global trade regimes, but they could limit their reliance on ex-
port revenues and bolster their subsistence base. That is what the story 
was all about.

The story of the rice- eating rubber tree thrived in a certain place 
and at a certain time, but it was not the only myth that people em-
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braced to work through the experience of dependence from faraway 
forces. From an anthropological perspective, the story is remarkably 
similar to Latin America’s dependency theory: both thrived in specific 
groups, they were about developments beyond people’s control, they 
were about the economy and the feeling of deprivation, and they be-
came the subject of frantic conversation for a number of years. It was 
just that one of these myths had more footnotes than the other.

When commodities and modes of production are similar around 
the globe, it should come as no surprise that cultural responses have 
similarities too. And then, myths are no privilege of the non- Western 
world. Managers on Southeast Asian rubber plantations were wrestling 
with their own mythology when they found out about the superior 
productivity of smallholders and came up with several face- saving ex-
planations, all of which dissipated upon closer inspection. The one 
advantage that plantation owners held was access to the powers that 
be, which shaped the global trade regime. But sometimes trade regimes 
have unintended side effects. The chapter shows how the rise of Chico 
Mendes, an Amazon rubber tapper who received much acclaim as a 
transnational environmentalist icon, was a by- product of Brazilian au-
tarky policy. An interconnected world does not allow for unambiguous 
mythologies.

In sum, it does not seem that humans were reaching limits in the 
early 1900s, and Brunhes did not suggest otherwise. It is only in retro-
spect that his speech turned into an intellectual precursor to the Club 
of Rome’s Limits to Growth. Brunhes closed his lecture with reflections 
on the power of the mind to burst physical limits, and he was arguably 
onto something on this point.6 In the following 114 years, humans 
proved remarkably successful in moving the bars of their cage, though 
rather less successful when it comes to dealing with the repercussions. 
In essence, mankind was not really living in an iron cage— it was more 
like life in one of those inflatable bouncy castles that funfairs offer to 
children. Humans can push limits, at times dramatically so, but in an 
interconnected world, it typically has unforeseen consequences else-
where. And if we push the metaphor further, we can envision our 
modern predicament as akin to a bouncy castle that humans have 
stretched and modified as best they can, and if humans are less than 
proud about their achievement, it is because they know that they have 
transformed rather than obliterated limits. People know that pushing 
limits comes at a price that we need to pay in perpetuity: bouncy cas-
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tles collapse in the absence of air being pumped into them. People also 
know that stretching cannot go on forever. For all the fun you can have 
in a bouncy castle, there is an underlying fear among the more mature 
users that things may simply pop. Nobody knows what will happen 
next, but it is likely that children will cry.





26

Kruger National Park

Reserved Nature

1.  BEST IDEAS

South Africa was a dispiriting place in the 1980s. Decades of apartheid 
rule had claimed a devastating toll on the country’s society and its rep-
utation abroad. South Africa was a living anachronism on a continent 
that had seen bastions of white rule collapsing in Angola, Mozam-
bique, and Zimbabwe over the previous decade, and segregation had 
nurtured a brutalized society in which violence was endemic. The 
economy was in stagnation, social inequality was stark, tourists went 
elsewhere, and demographic projections foreshadowed a white mi-
nority of less than 10 percent in the new millennium. The future was 
bleak indeed, and the republic experienced net white emigration for 
the first time in 1977.1 Even sports no longer offered the helpful dis-
traction that they used to provide, as the country was banned from 
most international competitions. But there was always the Kruger Na-
tional Park, the symbol of a different, more benign South Africa and a 
popular attraction in a country that needed one. By the mid- 1980s, 
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more than half a million people were visiting the Kruger National Park 
every year.2

They came for a wildlife experience of global fame. Visitors could 
look at elephants, lions, and other charismatic species from the safety 
of their cars, they could book safari tours and accommodation at 
lodges inside the park, and yet the Kruger National Park was about 
more than fierce creatures: the case for conservation was about culture 
as well as nature. A springbok replaced the king’s head on South Af-
rican stamps in 1926, precisely the year in which Kruger National Park 
was incorporated, and that nicely reflected how wild game was used in 
the construction of a national identity.3 It was no coincidence that the 
drive toward national parks gathered momentum after the creation of 
the Union of South Africa in 1910, for unification turned the cultural 
gap between English- speaking and Afrikaans- speaking white South Af-
rican people into a critical issue.4 Historians have traced the ensuing 
mythology down to the park’s name, which commemorates Paul 
Kruger, the president of Transvaal from 1883 to 1900. The Kruger Na-
tional Park runs along the eastern border of Transvaal, but Paul Kruger 
never showed much interest in the conservation of wild game in that 
part of his country or anywhere else. As Jane Carruthers has argued, 
“The connection between the Kruger and national parks has been de-
liberately fomented to serve Afrikaner Nationalist political purposes.”5

South Africa was not the only nation to recognize the cultural po-
tency of nature. Nation- building had been in play in the creation of 
nature reserves ever since the Congress of the United States voted to 
protect Yosemite and Yellowstone in order to placate the cultural infe-
riority complex of white people in the New World. The two national 
parks, the world’s first, featured trees, cliffs, waterfalls, and other nat-
ural treasures beyond anything that Europe had on offer.6 Australia’s 
Royal National Park, the first national park outside the United States, 
served the country’s egalitarian sentiments, as it provided recreational 
space for nearby Sydney.7 Mexico pursued similar ideas during the 
reform- minded presidency of Lárazo Cárdenas, and forty new national 
parks, most of them close to Mexico City, were open for visitors by the 
end of his six- year term in 1940.8 The first national park in New Zea-
land, Tongariro National Park, goes back to a gift from the Maori 
people, symbolizing a merger of Indigenous and Western influences 
that resonates in the country’s identity to this day.9 East Timor held its 
declaration of independence in the coastal wetlands of Tasi Tolu in 
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2002, a site where Pope John Paul II had held mass during the Indone-
sian occupation of East Timor in 1989, and today the area doubles as a 
Peace Park (see chapter 35.3, Changes in the Land) and a bird reserve.10 
Ideas and landscapes differed, but the nexus worked all over the world. 
Nations built nature reserves, and nature reserves built nations.

National parks were not immune to nationalist excess. Slovenians 
celebrate Triglav National Park as an embodiment of the nation’s spirit 
even though the park, designated for scientific purposes by the 
Kingdom of Yugoslavia in 1924 and elevated to national park status by 
the Socialist Federal Republic of Yugoslavia, went back to a 
Habsburg- era proposal that was modeled on a Bohemian wilderness 
reserve.11 Maybe it was more than a fitting coincidence that the first 
Croatian victim of Yugoslavia’s Civil War was a policeman who was 
killed over the issue of control of Plitvice Lakes National Park in 1991.12 
Be that as it may, national parks were, as nationalist projects go, one of 
the more open- minded endeavors. The discourse on national parks 
was transnational from the outset, and the United States held a special 
place in this conversation. In a speech before the American Civic Asso-
ciation, the British ambassador to the United States, James Bryce, 
praised the United States for having “led the world in the creation of 
National Parks” in 1912.13 The compliment was later condensed in the 
notion that the national parks were “America’s best idea,” something 
that Bryce never actually said.14 The speech nevertheless did mirror his 
admiration for American leadership in conservation along with an 
emerging notion that every self- respecting nation should commit it-
self to the preservation of nature. Setting aside some land for posterity 
became a statement of national character.

A century after Bryce’s speech, the 2014 United Nations List of Pro-
tected Areas recorded more than 209,000 protected areas around the 
globe with a total size of more than 32 million square kilometers.15 
Some countries embraced the idea with particular vigor. Costa Rica 
and Belize placed about a quarter of their territory under protection 
and used their natural assets to attract visitors (see chapter 22, Bae-
deker).16 Gabon created 13 large nature reserves in one fell swoop in 
2002, surely helped by a contemporary upswing in oil prices that 
boosted the country’s petroleum- dependent economy (see chapter 15, 
Saudi Arabia).17 Some protected areas were so inhospitable to humans 
that their designation required little effort. The world’s largest terres-
trial reserve, Northeast Greenland National Park, adds almost a mil-
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lion square kilometers to the protected area of the world, and the 
second largest is in a part of the Saudi Arabian desert known as the 
Empty Quarter.18 Other nature reserves are effectively inner- city parks 
such as Bukhansan National Park in Seoul or Tijuca National Park in 
Rio de Janeiro, which grew out of a nineteenth- century effort to secure 
the city’s water supply (see chapter 17, Water Closet).19 Some parks 
were acts of compensation for development projects such as Circeo 
National Park, whose 8,000 hectares were excluded from Fascist Italy’s 
Pontine Marshes land reclamation project (see chapter 32, Pontine 
Marshes) upon Mussolini’s command.20 Other reserves were effectively 
accidents of nature such as the Rocky Mountain Arsenal near Denver, 
an abandoned US factory for chemical weapons that became a Na-
tional Wildlife Refuge.21 And some germs of nature did not gain official 
status, such as the demilitarized zone along the thirty- eighth parallel 
that South Korea proposed to UNESCO for designation as a biosphere 
reserve, an initiative that North Korea derailed in 2012 (though South 
Korea won the designation of a UNESCO biosphere reserve for land to 
the south of the demilitarized zone in 2019).22 A nature reserve along a 
hot border might strike some people as odd, but many reserves feature 
relics of human civilization in their midst, and it can be anything from 
a log cabin to a Soviet- era missile silo, the latter being an attraction in 
Lithuania’s Žemaitija National Park.23 Kakadu National Park in 
Northern Australia is an Indigenous- owned reserve that contains an 
active uranium mine.24

Nature reserves were diverse, and so were national understandings 
of what defined a nature reserve. When Germany acquired its first na-
tional park by invading Poland in 1939, officials hurriedly downgraded 
it to a landscape reserve because it failed to meet the requirements of 
German law.25 The International Union for Conservation of Nature 
(IUCN) now has six categories for protected areas, but that is a recent 
development: the IUCN, set up in 1948 as a platform for conservation-
ists from all corners of the globe, did not come forward with a defini-
tion of a national park until 1969. Needless to say, a national park was 
supposed to possess particular “ecological, geomorphological or aes-
thetic features,” but the IUCN also had two other criteria. It called for 
visitor access “for inspirational, educative, cultural and recreative pur-
poses,” and it required protection from “the highest competent au-
thority of the country.”26 Both requirements came down to Faustian 
bargains.
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2. IN THE AGE OF TERRITORIALITY

Nationalist sentiments typically flourish when something is under at-
tack. The spread of reserves mirrored a transnational concern about an 
industrial civilization that was spreading its tentacles into every corner 
of the globe, and a feeling of an impending and irretrievable loss 
united conservation drives in different countries and landscapes. No 
longer could naturalists trust that a waterfall or a mountain was too 
remote to entice the interest of dam builders or quarry operators: 
traffic links were getting better, maps were getting more precise, and 
modern capitalism was insatiable anyway. In the case of the Kruger 
National Park, the defining issue was the growing toll that firearms 
were taking on the region’s wildlife, and the park grew out of a game 
reserve that was set up in 1898. Game reserves owed their existence to 
fears of extinction (see chapter 11, Dodo), and yet it is rewarding to 
take a closer look. After all, fears of extinction were nothing new in 
Africa by the end of the nineteenth century.27

The global drive toward nature reserves did not come from a sudden 
outburst of environmental awareness. In the nineteenth century, af-
fluent white people had various ways to demonstrate their apprecia-
tion of nature. People could scrutinize an almost limitless number of 
landscape paintings, they could read the literature of the Romantic 
era, and they could engage with the burgeoning natural sciences. 
Many zoological gardens and natural history museums opened their 
doors over the course of the nineteenth century, and curators took 
pride in rare specimens such as the Dodo (see chapter 11, Dodo), whose 
remains ended up in the Oxford University Museum of Natural His-
tory.28 Natural history museums were a quintessential Western inven-
tion and typically grew under the auspices of an urban elite, but they 
were already turning into a global institution during the nineteenth 
century. The roots of Singapore’s natural history museum, whose offi-
cial opening year was 1878, go back to 1823.29

Against this background, nature reserves were just another way to 
appreciate and preserve nature. Sometimes older institutions helped 
in the creation of protected areas. For example, Westphalia had no 
fewer than fifty- six nature reserves by 1932, perhaps Germany’s largest 
conservation network at the time, because Münster’s natural history 
museum served as the hub for energetic conservation officials.30 How-
ever, many designations did not need a scientist on duty. Spectacular 
scenery was a sufficient rationale for America’s national parks until Ev-



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 396 

erglades National Park was authorized in 1934.31 In the case of the 
Kruger National Park, “scientists in South Africa were the only group 
which came out publicly against the park,” mostly veterinarians who 
were concerned about livestock diseases.32 Scientific backing was op-
tional when the nature reserve was born, but something else was not. 
Protected areas were unthinkable without the state as it reinvented it-
self in the mid- nineteenth century.

Nation- building bolstered the authority of administrations all over 
the West, but other forces were also at play. Telegraph and railroad net-
works allowed information, officials, and soldiers to travel at unprece-
dented speed. Legislation and enforcement moved into new realms 
such as public health (see chapter 21, Cholera), and new technologies 
such as dams (see chapter 29, Aswan Dam) and sewer networks (see 
chapter 17, Water Closet) grew under the auspices of new government 
bodies. Recruitment for administrative posts, formerly a matter of tra-
dition and personal allegiances, gave increasing weight to qualifica-
tion and merit. While the power of the state had traditionally faded 
out at the periphery, the new nation- states sought a strong and uni-
form presence across their entire realm. Charles Maier spoke of an 
emerging age of territoriality, and nature reserves, often located in 
more remote areas, benefited directly from the new authority of the 
state. A protected area would have been an empty gesture in the days of 
the ancien régime unless the ruler showed some personal interest 
(usually out of a passion for hunting), but with the new ambitions and 
the new means of control, state jurisdiction over space could now be 
credibly enforced.33

The new authorities did not grow overnight, and some events in 
the early years of the conservation movement show the fragility of 
state power. When Congress discussed the creation of Yellowstone Na-
tional Park, it had a rather faint idea about the precise location of its 
eminent features, which ultimately played out to the conservationists’ 
advantage: lawmakers might have voted for a patchwork of individual 
sites rather than a large, rectangular space with better knowledge.34 In 
South Africa and Swaziland, a number of game reserves were abolished 
after a few years for lack of enforcement, and even the game reserve 
that became the nucleus of the Kruger National Park had a turbulent 
early history. The first warden was killed in action one month after his 
appointment, the second refused to enter the game reserve on account 
of health, and it was only with the third successful candidate, James 
Stevenson- Hamilton, that the reserve achieved some stability. It 
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helped that Stevenson- Hamilton knew a few things about controlling 
territory from his previous job. He was a career military officer who left 
the British army after the Boer War, became a highly regarded natu-
ralist while enforcing the law of the land, and did not retire until 
1946.35

The relationship between conservation and modern statehood was 
mutually reinforcing. New reserves called for administrative resources, 
and the imposition of spatial control bolstered the authority of offi-
cials, particularly when reserves were in regions with an underdevel-
oped presence. In the early 1900s, the Swedish state planted large 
national parks in Sami territory in order to consolidate national au-
thority in the country’s north.36 To reassert its colonial authority after 
World War II, Great Britain pushed for new reserves in its African pos-
sessions, which resulted in the first national parks in Kenya in 1946, 
Tanganyika in 1948, Rhodesia in 1951, and Uganda in 1952.37 Jeya-
malar Kathirithamby- Wells has argued that Taman Negara, originally 
founded as King George V National Park, provided a showcase of ac-
countable governance and the rule of law in postcolonial Malaysia.38

National parks usually had a human presence when they were des-
ignated, and curbing or eliminating land use was among the most im-
portant duties in new reserves. Residents did not necessarily lack social 
prestige. The National Trust for England and Wales gained many assets 
by acquiring estates from impoverished noblemen.39 But more often 
than not, those on protected land were poor and not white, and many 
of the ensuing conflicts ran along class and ethnic lines. In the United 
States, Indian removal was part of national park history from the 
outset.40 Finland created its first parks in 1938 in the face of vigorous 
opposition from the Peasant Party and the Communist Party, with all 
designations in the sparsely populated north and all supporters 
coming from the more urban south.41 In the 1960s, Canada expropri-
ated two hundred families to create Forillon National Park in Quebec 
and then selected “harmony between man, the land, and the sea” as 
the theme for its interpretative program.42 At the Kruger National Park, 
evicting African residents was among the first actions of Stevenson- 
Hamilton, though the policy changed when it was realized that squat-
ters on crown land also provided a welcome source of revenue for 
cash- strapped park administrators.43 However, taxation did not win 
hearts and minds either. The Kruger National Park was an icon for 
white South Africans only.

Removal of Indigenous populations did not attract much attention 
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for decades. Nations called for sacrifice in the name of a greater good, 
and that framed the discourse on nature reserves. They came across as 
land that humans had wisely set apart, a noble act of self- restraint that 
only the most heartless people would get excited about, and other 
readings triggered a furious response. Alfred Runte unleashed one of 
the first controversies of environmental history in the early 1980s 
when he argued that the national parks were actually worthless 
lands.44 However, human use was not a static category. Runte built his 
argument on rhetoric at the time of designation, but some forty years 
after its creation, Yosemite National Park became a target for devel-
opers who sought and ultimately built a dam (see chapter 29, Aswan 
Dam) in the scenic Hetch Hetchy Valley.45 Claims could appear out of 
nowhere, and they could dissipate just as quickly: more than one na-
ture reserve grew out of military proving grounds that generals did not 
need anymore. Runte himself acknowledged some forms of use when 
he mentioned grazing sheep in Yosemite and alligator hunting in the 
Everglades, but that did not bring conservation up against powerful 
stakeholders.46 In short, land in reserves was not literally worthless, 
but it was typically marginal. The eastern Transvaal Lowveld, where 
the Kruger National Park would eventually be located, certainly did 
not strike nineteenth- century settlers as terribly attractive. It was 
plagued by endemic malaria and horse sickness.47

Conservationists became more sensitive to the dislocation of Indig-
enous people in the new millennium, but the issue was part of conser-
vation history from the start.48 However, two factors kept the problem 
under wraps. One was context: Indian removal and the displacement 
of colonial subjects were a sad normality in the age of empire, and the 
conservationist’s approach did not differ from those of dam builders 
(see chapter 29.2, Creations of Men) or creators of military reserva-
tions. The other was size: few regions had more than a few patches of 
protected land, and much of the land was state property anyway. A 
global inventory found only 9,214 protected sites by 1962, but that 
number tripled over the following two decades, and growth has been 
dramatic ever since.49 Conservation has long surpassed urban growth 
in its hunger for fresh land, it makes extensive claims to private prop-
erties today, and it shows no sign of relenting. Target 11 of the Aichi 
Biodiversity Targets, adopted in 2010 by the Convention on Biological 
Diversity (see chapter 24.3, Getting Serious) and ratified by 196 coun-
tries, demanded protection on at least 17 percent of terrestrial and in-
land water areas by 2020.50
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Several factors account for this remarkable change of affairs. Space 
emerged as a critical resource as road networks expanded down to the 
last village (see chapter 34, Autobahn), and nature reserves functioned 
as one of the few instruments that could keep an encroaching indus-
trial civilization at bay. Scientists became the defining force in conser-
vation over the course of the twentieth century and offered ever more 
precise information on the number of plants and animals, their needs, 
and their routes of migration. Tourism (see chapter 22, Baedeker) pro-
vided another boost, though few parks were actually turning a profit.51 
Even Kruger National Park, which has consistently attracted more 
than a million visitors per year in the new millennium, ultimately 
costs more money than it brings in.52 And then there was charisma: 
sacrificing some space in the interest of a higher good touched a nerve 
among many people, particularly those who lived in urban areas, were 
poorly sensitized to land issues (see chapter 6, Land Title), and did not 
face the risk of constraints themselves. Nature reserves were among 
the most popular instruments of environmental policy, and environ-
mental organizations were usually happy to support them. Interest in 
designations is often greater than interest in what they really mean, 
and the imagination knew no limits when it came to the area under 
protection. In January 1969, the energetic executive director of the Si-
erra Club, David Brower, placed a page- and- a- half advertisement in 
the New York Times that called for “a sort of Earth National Park.”53

The one thing that did not keep pace was the power of the modern 
state. Everything seemed easy as long as conservation was a plaything 
for powerful men, who were running the show into the 1970s. The his-
tory of Auyuittuq National Park in the Canadian arctic began when 
Canada’s minister of Indian affairs Jean Chrétien flew over Baffin Is-
land, watched some spectacular fjords below, turned to his wife and 
promised to “make these a national park for you.” Back in the office, 
he relates, “I asked for a map, and with a pen I circled off 5,100 square 
kilometres,” and felt “very big” for the rest of the day.54 Chrétien cre-
ated ten national parks in this vein within four years. But formal nego-
tiations eventually took over— even on Auyuittuq, designation 
eventually required a word with the Inuit.55 Furthermore, expanding 
park administrations turned into bureaucracies with functional differ-
entiation over time, though that created its own set of problems. The 
Kruger National Park was criticized for pursing sectoral policies for 
tourism, water, and elephant management with compartmentalized 
knowledge and poor integration.56 In Kenya’s Tsavo National Park, de-
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bates about the management of the elephant population ended in 
gridlock by the 1970s because different constituencies were unable to 
agree on a common understanding of the problem.57 And then there 
were the dwindling resources, financial and otherwise, of government 
bodies in the final quarter of the twentieth century. The state was no 
longer what it used to be.

According to Charles Maier, the “technological, cultural, and socio-
political scaffolding [of territoriality] began to corrode and fall apart in 
the late 1960s, initiating a process of profound transformation that 
continues today.”58 Many park administrators felt the fallout in that 
they were hamstrung by lack of means, and many of the new nature 
reserves were declarations of intentions that never materialized. 
“Paper parks” are a global concern: upon presenting a status report at 
the IUCN World Parks Congress in Sydney, Australia, in 2014, one of 
the lead authors conceded that “we know very little about the effec-
tiveness of the worlds’ protected areas.”59 And then, is strict enforce-
ment really a good idea, or does it breed disaffection that ultimately 
turns nature reserves into a losing proposition? Conservationists have 
used the authority of the modern state to many good effects, and yet 
that authority had its charms as well, and conservationists cherished 
the opportunity to represent modern statehood even when circum-
stances suggested other priorities. When a conservation league in 
Southwest Germany set up a conservation watch in April 1940, com-
plete with rosters, ID cards, and mandatory reports after each patrol, 
more than seven hundred members volunteered for service.60

3. THE BUSINESS OF SEGREGATION

In 2016, South Africa had some 4,000 employees in 21 national parks, 
which meant, in statistical terms, that there was one staff member for 
every 1,000 hectares.61 With a surface area of 19,633 square kilometers, 
the Kruger National Park is larger than any park in Western Europe or 
the contiguous United States, and there is also no Western equivalent 
for some of the challenges that the park has faced over time. The 
eastern border of the Kruger National Park is also the border to Mo-
zambique, and the South African military maintained a permanent 
presence inside the park during the 1980s in order to catch refugees 
from Mozambique’s civil war. In addition, the military planted rows of 
spiky sisal plants along the border upon Israeli advice, provoking con-
cerns among conservationists about the spread of an invasive species 
(see chapter 14, Cane Toads) and filling the stomachs of wild animals 



 401 

K R U G E R   N A T I O N A L   P A R K

who ultimately devoured the green wall.62 After the end of apartheid, 
Mozambique set up its own national park across the border, and to-
gether with adjoining land in Zimbabwe, the protected areas add up to 
a nature reserve larger than Belgium.63

Visitors were another source of headaches, and one that national 
parks around the world were well familiar with. As Patrick Kupper re-
marked in regard to Switzerland’s national park of 1914, the park’s 
sponsors were “calling all nature lovers,” and those who came were 
tourists (see chapter 22, Baedeker).64 The Kruger National Park was 
wrestling with overcrowding problems as early as 1953.65 However, 
park administrators feared hordes of tourists as much as they coveted 
the stream of revenue that tourists brought, and they were not shy 
about building infrastructure to pave the way for visitors. America’s 
National Park Service launched a comprehensive building program 
and teamed up with railroad companies that urged Americans to “See 
America First”— that is, to go to the national parks before that manda-
tory trip to Europe, which, in contemporary opinion, made one’s edu-
cation complete. Boosters even commissioned Swiss- style chalets and 
coaxed staff into pseudo- Alpine dirndls. When it came to America’s 
national park, you did not have to be Indigenous to become a victim.66

There was no lack of warnings and lamentations. The real goal of 
Bryce’s seminal speech was to argue against allowing cars into Yo-
semite Valley (see chapter 34, Autobahn): “It is not merely that dust 
clouds would fill the air and coat the foliage, but the whole feeling of 
the spontaneity and freshness of primitive nature would be marred by 
this modern invention, with its din and whir and odious smell.”67 
Today, a century later, World Wildlife Fund–sponsored tours in Indian 
tiger reserves provide a lightning rod for critics of conservation.68 Visi-
tors naturally expect the usual amenities of modern life down to air- 
conditioning (see chapter 20, Air- Conditioning) in remote lodges, and 
yet crowds were more diverse than they looked. A study of the Kruger 
National Park has shown that international tourists “were primarily 
interested in large predators and mega- herbivores,” while local visitors 
had more of an eye for birds, plants, and less easily observable mam-
mals like sable antelopes.69

The natural world added another layer of complications. Droughts 
brought Kruger officials to launch a water provision program in the 
1930s that had more than 300 boreholes at its peak.70 Faced with a 
growing elephant population, park managers killed 16,201 animals in 
a controversial culling program from 1967 to 1994.71 Researchers took 
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a critical look at ornamental plants in tourist villages and found that 
landscaping had led to the accidental introduction of invasive species 
(see chapter 14, Cane Toads).72 After decades of intensive care, an aca-
demic publication of 2003 found that it was “generally accepted today 
that Kruger was overmanaged in the latter half of the twentieth cen-
tury.”73 A poaching crisis put the rhino population at risk.74 Kruger’s 
rich biology called for constant attention, and other parks showed 
where negligence would lead. In the 1970s, an Italian environmen-
talist called Mussolini’s Circeo (see chapter 32, Pontine Marshes) a na-
ture reserve “born dead.”75

With that, one big question was hanging over the expansion of na-
ture reserves: Did it really work? Protected areas were not immune to 
pollutants (see chapter 16, London Smog), plastic bags (see chapter 40, 
Plastic Bags), and the many other emanations of industrial society, nor 
were plants and animals obliged to respect the borders that govern-
ments imposed. And what about private estates akin to nature re-
serves? Privately run game farms claim 13 percent of South Africa’s 
territory whereas state and provincial reserves add up to just 6 per-
cent.76 All in all, conservation by government fiat looked increasingly 
suspicious, negotiations with local and Indigenous communities be-
came more frequent, and community- based conservation became a 
discussion point in conservation circles in the 1980s.77 As it turned 
out, community- based conservation tends to multiply the vagaries of 
nature by those of society, economics, and culture, and even where it 
succeeds, as in an ecotourism project in Waluma in Papua New Guinea, 
concerns remain about whether achievements could survive a surging 
number of visitors.78

When they run into trouble, modern political systems typically re-
spond by invoking science.79 Scientific knowledge became the domi-
nant resource for nature protection policy in the second half of the 
twentieth century, but it was more than the neutralizing and objecti-
fying force that decision makers had sought. Sometimes experts were 
simply wrong. A Japanese park planning team urged the Ethiopian 
government to create a protected area in the Omo Valley in 1978, 
failing to recognize that the landscape was the result of agricultural 
practices of the Indigenous Mursi people, whom they were trying to 
expunge.80 In other cases, scientific buzzwords provided camouflage 
for vested interests. A study on Guinea revealed how “biodiversity” 
(see chapter 11, Dodo), a global shibboleth in conservation circles 
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since the 1992 Convention on Biological Diversity (see chapter 24.3, 
Getting Serious), is really a loose assemblage of practices from 
computer- based modeling of ecosystem dynamics to the search for 
wild plants with economic value.81

In light of all these problems, maybe it was time to rethink the case 
for national parks. Derek Hanekom, a spokesman on agriculture for 
the African National Congress, proposed to abolish the Kruger Na-
tional Park and put the land to more productive use in 1993, but the 
idea drowned in a storm of protest.82 It is a matter of debate whether 
the endurance of Kruger National Park is due to its inherent charms or 
to the fact that annihilation would smack of surrender in the protec-
tion of planet earth, but the public response left park managers no 
choice but to sputter on. Rhino poachers were tracked and arrested, 
but traders of rhino products in East Asia escaped punishment.83 Park 
managers reached out to surrounding communities.84 Tourists were 
properly instructed rather than sent away. Visitors can still enjoy na-
ture in the national parks of the world, but only after a primer on the 
code of conduct.

When Stevenson- Hamilton wrote his final report as game warden 
after forty- four years in office, he concluded by admonishing his suc-
cessors to “keep it simple, keep it wild.”85 But wilderness was no less a 
human construction than were other perceptions of nature, and the 
same held true for the simplicity of nature reserves: it was a result of 
selective observation from the outset.86 There is probably no way back 
to our former naiveté, and if there is, the path will likely be a painful 
one. Nature reserves are contested space, conservation is only one of 
many stakeholders, and clever managers strive to balance divergent 
claims as best they can. One of the more popular solutions is zoning, 
though it does not always achieve its goal. A development plan for the 
Pilanesberg National Park in Bophuthatswana failed in the 1980s be-
cause it proved “too complex to manage effectively.”87 Today, however, 
many park managers impose different rules for different places in order 
to concentrate the human footprint in some areas while leaving others 
undisturbed. Kruger National Park has zoned roughly half of its land as 
wilderness areas and has made a point of including the three million 
people living in its vicinity during planning, and yet zoning is an odd 
strategy in a post- apartheid South Africa.88 Spatial segregation was a 
core element of apartheid policy, and while the rationale in nature re-
serves is ecological rather than racial, different zones for different 



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 404 

people challenge humanity’s natural craving for justice. And in the 
end, if experience has taught us anything about nature reserves, it 
would seem that borders will remain more permeable and more con-
tested than their sponsors would like. Reserved nature will be a part of 
conservation policy for the foreseeable future, but maybe just because 
no one has come up with a better idea.



27

Eucalyptus

Supertrees

1.  GROWTH RATES

The Arabs called it shajarat al- Yahud: the Jew’s tree. When the first Zi-
onists arrived in Palestine in the early twentieth century, eucalyptus 
trees were such a common feature of their settlements that they in-
vited ethnic stereotyping.1 Eucalyptus trees supported land reclama-
tion by draining wetlands and decreased the incidence of malaria, and 
their fast growth promised a quick return. They had material benefits 
for the Jewish settlers, and they had symbolic power. The Jewish Na-
tional Fund maintained an afforestation program since its foundation 
in 1901 because trees were both a valuable resource and “a source of 
spiritual renewal, a validating biological symbol of [the settlers’] hopes 
for a Jewish and Hebrew cultural renaissance.”2 It left its mark in the 
land as well as collective memory. When Israel’s Ministry of Agricul-
ture and Rural Development conducted a poll on the “most Israeli 
tree” in 2012, eucalyptus won, beating olive, cypress, and pine.3

It was quite an achievement for a tree from the other end of the 
world. The eucalyptus genus includes more than six hundred species, 
all of which come from Australia and adjacent islands, and they were 
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virtually unknown beyond the region until the British natural scien-
tist Joseph Banks, the future president of the Royal Society, went 
ashore in Botany Bay in 1770 and collected the first specimen during 
James Cook’s first voyage to the southern Pacific.4 Eucalyptus domi-
nates the woods of Australia in singular fashion: according to the Aus-
tralian environmental historian Tom Griffiths, “No other comparable 
area of land in the world is so completely characterised by a single 
genus of trees.”5 An extensive root system allows eucalyptus to draw in 
water, a critical advantage on the world’s driest continent, and the tree 
grows well in poor and degraded soils. Only Australia has mammals 
that can digest eucalyptus leaves and insects that feed on the tree.

In short, eucalyptus would easily win the Australian equivalent to 
the Israeli contest, though only by default: as the historian Geoffrey 
Bolton noted, “Australians were finding that foreigners seemed to 
value the eucalypt more than they did.”6 Eucalyptus began its overseas 
career as a botanical curiosity, but people around the world eventually 
realized the tree’s extraordinary potential. It had a reputation for 
swamp clearance and malaria prevention decades before the Zionists 
brought eucalyptus to Palestine. The 1851 Crystal Palace Exhibition in 
London showcased its value as lumber with two giant blocks of Euca-
lyptus globulus in the section on colonial produce.7 The fast- growing 
tree promised raw material for the “tools of empire” such as telegraph 
poles and railroad ties and many other uses from mining to firewood.8 
Eucalyptus trees also served as windbreaks and helped stabilize land 
that was prone to erosion. Some species have produced eucalyptus oil 
for medical and other purposes since the mid- nineteenth century.9 
The tree’s properties also matched an imperial desiccation discourse 
that depicted tree planting as a crucial part of the advancement of civ-
ilization.10

Eucalyptus trees had several uses, but they were equally valuable for 
the things that they failed to provide. In light of the perennial conflicts 
over customary forest use that characterized the rise of sustainable for-
estry (see chapter 4, Sustainable Forestry), it helped that eucalyptus 
trees decided conflicting claims through their very nature. Animals 
outside Australia could not eat its leaves, grass and underbrush did not 
grow well in its shadow, and illicit cutting was a challenge when the 
trunk grew to a diameter of more than a meter within a few years. In 
short, eucalyptus was the perfect tree for forest administrations that 
sought to produce for markets and eliminate Indigenous uses, and 
they served as powerful symbols that new times had arrived in the 
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land. The fast- growing trees were a statement that the woods were now 
first and foremost a capitalist resource.

With eucalyptus comprising more than seven hundred species, its 
global career was more of a group assault, and sometimes bad choices 
delayed the triumphant advance. The eucalyptus boom in India was 
postponed until after independence because foresters selected species 
that performed poorly on the subcontinent.11 But by 1900, just a few 
decades after the first experimental plantings, eucalyptus had achieved 
a strong presence in a number of countries around the world. It was 
planted en masse in the French colony of Algeria, it drew water from 
Italy’s Pontine Marshes (see chapter 32, Pontine Marshes), and planta-
tions were standing in Portugal, Spain, Brazil, Argentina, and Hawaii.12 
Ethiopia introduced eucalyptus in the 1890s in order to deal with de-
forestation around Addis Ababa.13A frost- resistant variety even took 
root in the Otago region in New Zealand’s south.14 Eucalyptus also 
thrived in California, more or less fulfilling a prophecy of George Per-
kins Marsh who had learned about the tree’s potential in Italy and pre-
dicted a boom in the American Southwest.15 All over the world, people 
realized that eucalyptus could build biomass more rapidly than native 
tree species and they banked their fortunes on the neophyte (see 

27.1 Eucalyptus trunks near a sawmill in Khadera, Palestine, in the 1930s. 

Image, Matson Photograph Collection, Library of Congress.
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chapter 14, Cane Toads). But eucalyptus owed its rise to more than its 
biological potential. The global expansion was the result of an equally 
global network.

2. BOTANICAL EXCHANGE

By the mid- nineteenth century, a complex web of institutions, soci-
eties, and individuals provided an infrastructure for the transfers of 
plants around the globe. The Dutch East India Company founded the 
Cape Botanical Garden in today’s South Africa as early as 1694.16 In the 
eighteenth century, France established a tightly organized network of 
gardens and botanistes du roi that was part of the French “scientifico- 
colonial machine.”17 The British network developed in bits and pieces 
but eventually grew to thirty- three stations from Fiji to Jamaica, and 
many of these stations were in turn hubs for regional networks. The 
botanical garden in Calcutta, founded with East India Company 
backing in 1787, drew support from a Horticultural Society and an Ag-
ricultural Society that were organized in Bengal in 1816 and 1820.18 
When Durban Botanical Gardens started distributing Eucalyptus glob-
ulus trees in Natal in the late nineteenth century, it was quickly joined 
by privately owned nursery gardens in nearby Pietermaritzburg.19 Le-
gions of gardeners and naturalists devoted their lives to the collection 
and propagation of new species, and some of their names are recorded 
in the language of biology to the present day. The Douglas fir is named 
after David Douglas, who found the tree during an expedition to the 
American Northwest in the 1820s and died on an excursion to Hawaii 
a few years later when he was unfortunate enough to fall into a pit trap 
where he was even more unfortunate to encounter a raging bull.20

Plant transfers were collaborative efforts by nature, and yet the bo-
tanical exchange offered plenty of opportunities for ambitious men. 
Eucalyptus made the career of Ferdinand von Müller, who was ap-
pointed government botanist for the Australian colony Victoria in 
1853 and director of the Royal Botanical Gardens in Melbourne in 
1857.21 Robert Fortune helped build the Indian tea industry by smug-
gling plants, seeds, and trained tea workers out of China after the First 
Opium War (see Interlude, Opium), and several popular books about 
his time in China added to his fame.22 France created a botanical 
garden on Mauritius at the urging of Pierre Poivre, an enterprising Je-
suit turned administrator whose reading list ranged from Richard Can-
tillon’s Essai sur la nature du commerce en général to Chinese natural 
history.23 Sometimes only bold action could save the day. The transfer 
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of rubber seeds from Amazonia to Southeast Asia succeeded only be-
cause the Royal Botanic Gardens at Kew devoted more than three hun-
dred square feet of precious greenhouse space to the germination of 
more than sixty thousand Hevea brasiliensis seeds, a tour de force that 
paid off because just 4 percent of the seeds germinated.24 But for all the 
skill and knowledge, there was always an element of chance that aca-
demic rigor was never able to exorcise. Even important tools of the 
trade were ultimately due to good luck. The Wardian case, a portable 
greenhouse that greatly improved the survival rate of plants on long 
sea voyages, was the result of an accidental discovery of the London 
physician Nathaniel Bagshaw Ward.25

The botanical exchange served national interests, but it was trans-
national in nature throughout the nineteenth century. Ferdinand von 
Müller was born in Germany, received a doctorate from Kiel Univer-
sity, left Europe for Australia in pursuit of a healthier climate, and 
never came back.26 Nathaniel Wallich, who helped make tea an Indian 
commodity, was born to a Jewish merchant in Copenhagen and came 
to the Calcutta Botanic Garden via a Danish settlement at Serampore 
in Bengal.27 Plants routinely crossed national borders, and botanists 
did not even hold back when species had obvious economic potential: 
Kew sent the precious rubber seeds to Ceylon and Singapore as well as 
the Dutch East Indies, German East Africa, and Portugal’s Mozam-
bique.28 Not until the twentieth century did people begin to think 
about biological assets in terms of legal titles (see chapter 28.2, Legal 
Titles).

Underpinning the endeavor was a remarkably diverse set of ideas. 
Productive gains were an obvious motive: botany was “big science and 
big business,” as Londa Schiebinger has noted.29 However, the dili-
gence in collection and classification work suggests that more was at 
stake than profit seeking. Wealth was probably more important as a 
general idea than as an incentive for individuals: most botanists set-
tled for eternal fame in the form of a reference in the Linnaean tax-
onomy. Botanical curiosity was an important driving force, as was the 
quest for gardening prestige, with significant overlaps between both: 
botany was an academic field as well as a gentlemanly pursuit. There 
was also a desire to preserve and learn from nature. In fact, one envi-
ronmental historian, Richard Grove, has pointed to these motives as 
proof that the origins of environmentalism lay in the tropics.30 Bo-
tanic gardens were also about the display of power, as Kew’s roots as a 
royal hobby serve to attest. Others came to the botanical gardens for 
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relaxation and sociability, which did not necessarily interfere with ac-
ademic ambitions: when William Hooker became director of Kew in 
1841 and pushed for botanic professionalism, many of his allies “saw 
Kew’s future . . . as a place for the amusement and edification of the 
nation,” as Richard Drayton declared.31 In fact, Drayton even traced 
the roots of the botanic garden to Christian myths of Eden.32

Regional problems added more worldly concerns to the mix of 
ideas. On Mauritius, anxieties about deforestation bolstered the case 
for a botanical garden.33 Berlin’s venerable Botanic Garden and Botanic 
Museum engaged in a hectic change of focus when Germany acquired 
colonies in 1884.34 Sydney’s botanical garden grew out of the un-
planned cooperation of “British savants, Australian governors, com-
mercial plant collectors and ambitious young botanists,” a group held 
together by little more than the garden and its plants.35 Concerned 
about its fuel supply, in 1903, the Brazilian Paulista Railroad Company 
appointed as director of forestry a young graduate of the University of 
Coimbra, Edmundo Navarro de Andrade, who spent the following 
thirty- eight years building an experiment station, numerous forest 
farms along the company’s tracks, and a transnational reputation as a 
crusader for eucalyptus.36 Navarro de Andrade’s propaganda machine 
made a lasting impression on the Munich forestry professor Karl Leo-
pold Escherich (see chapter 4.2, Specialist Trees, Specialist Minds), 
who visited the experiment station in 1926: “If I were to cultivate land 
in Brazil, and if their figures were just halfway accurate, I would not 
plant anything but eucalyptus.”37

The diverse set of motives and agents turned the network of bo-
tanical exchange into a mix of hub and spoke with erratic threads 
that grew out of personal acquaintances, geographic proximities, in-
dividual hobbyhorses, or sheer chance. There were some command 
posts, but they never had full control of the threads. In fact, sometimes 
the threads seemed to control the commanders, as botanical networks 
had the power to turn self- confident directors into mere puppets of the 
system. Melbourne’s Ferdinand von Müller was a fervent advocate of 
the acclimatization movement that sought to Europeanize Australia’s 
nature, but international interest prompted him to devote much time 
and attention to plants moving in the opposite direction, and Müller 
ended up supporting the export of Eucalyptus regnans and other spe-
cies that did not represent the perfection of nature in his personal 
judgment.38 Some projects ended in complete failure. Britain never 
managed to get the Chinchona tree from Latin America to its Asian 
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possessions.39 Other projects were transferring pathogens along with 
the plants: the epidemic cane diseases that struck sugar plantations 
around the world in the mid- nineteenth century were an unintended 
by- product of the global exchange of new sugarcane varieties (see 
chapter 2, Sugar).40

In spite of the gardeners’ best efforts, nature did not become irrele-
vant. For example, environmental conditions deprived Kew of any sig-
nificant role in the global career of eucalyptus. The tree did not grow 
well in London’s climate, and it is not a good idea to plant a giant tree 
in a greenhouse.41 Sometimes environmental ignorance forced re-
searchers to reinvent the wheel, as in the rubber transfer project, 
which Michael Dove argued “was far too uncoordinated and happen-
stance to merit the term project.”42 Transport was another source of 
trouble, as ships could sink or otherwise fail to arrive at their destina-
tion: the mutiny on HMS Bounty delayed the transfer of breadfruit 
trees from Tahiti to the West Indies (see chapter 7, Breadfruit).43 And 
even when plants got to their destination intact, unexpected problems 
could arise in the final stretch. When the first eucalyptus trees arrived 
at a Rothschild- sponsored swamp draining project in Palestine in 
1900, planting was such an awkward job that workers received extra 
compensation in the form of a daily bottle of cognac.44

Needless to say, the episode became the stuff of legends. Settler life 
is about overcoming hardships, frontiersmen can deal with an excess 
supply of alcohol (see Interlude, Opium), and both invite storytelling. 
However, the combination of careful planning and improvisation 
neatly captures how the botanical exchange worked: it was a global 
network whose operation relied on alert repairmen all along the way. 
More precisely, it was a global network operating at high speed: more 
than eight thousand plants were leaving Kew annually in all sorts of 
directions beginning around 1870, not counting the surplus bedding 
plants that went to London’s poor.45 While the core business was 
thriving at Kew, the satellites took on additional tasks on the pe-
riphery, nicely encapsulated in a string of new creations in the Carib-
bean. Kew had major hubs on Jamaica and Trinidad, and yet botanical 
gardens sprang up in Grenada and Barbados in 1886, in Saint Lucia 
and Dominica in 1889, and British Honduras in 1894. West Indian 
sugar planters called for subsidies when the world sugar price collapsed 
in the 1880s (see chapter 2, Sugar), and banking on science and the 
promise of higher yields offered a convenient way to placate their con-
cerns.46 The new institutions resembled agricultural experiment sta-
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tions in practice, but botanical gardens were not a place for intellectual 
purists. More often than not, gardening was a messy job, and so was 
the botanical exchange.

In short, the transfer of plant species to new worlds was much more 
complicated than the first generation of environmental historians as-
sumed. In his book Ecological Imperialism, Albert Crosby depicted the 
European flora and fauna as a staunch ally of the imperialists: in his 
reading, the global spread of European plants, animals, and diseases 
gave crucial support to their global hegemony.47 But if that was the full 
story, an Australian upstart like eucalyptus would not have stood a 
chance.48 Profits, national and personal prestige, and the joys of botan-
ical exploration and experimentation came together in a collective ef-
fort full of surprises and unexpected side effects, and the tremendous 
change of ecosystems around the globe must not distract from the im-
provised character of the underlying network. The presumed master 
designers of the world’s ecologies were really more akin to benevolent 
mudslingers who threw assets around as if in an improvement frenzy 
and then watched what stuck. As it happened, eucalyptus was one of 
the plants that stuck more often than not. But that was not always the 
end of history.

3. FIGHTING GIANTS

By the early twentieth century, eucalyptus was present around the 
globe, but knowledge about the tree was still far from sufficient. At 
least that is how Kew’s Bulletin of Miscellaneous Information described 
the situation in 1903. Focusing on Eucalyptus globulus, one of the most 
popular eucalyptus species colloquially known as “blue gum,” the bul-
letin bemoaned the “excessive trust” that ignorant people were put-
ting into the neophyte. The botanists of Kew suggested a more critical 
perspective on the tree, for practical results had rarely lived up to ex-
pectations: “Few plants have been the cause of more disappointment 
than the Blue Gum.”49

Hopes were typically high when eucalyptus entered a new country, 
and people were usually stunned when they discovered that there was 
more to the tree than growth rates. The tree’s success was partly due to 
the absence of Australian pathogens in other parts of the world, but 
some domestic enemies caught up with the global spread after a while. 
In South Africa, plantations suffered serious defoliation when the eu-
calyptus snout beetle entered the country in 1916, and it took more 
than a decade until the introduction of a parasite from Australia 
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brought the infestation under control.50 But even when trees were per-
fectly healthy, their effects on groundwater and biodiversity and their 
posing a fire hazard gave reasons for concern. Ethiopia’s Ministry of 
Agriculture issued a decree in 1913 ordering that two- thirds of the eu-
calyptus trees be uprooted and replaced with mulberries, and while it 
was barely enforced— eucalyptus was the most common tree on the 
Ethiopian highlands a century later— the proclamation mirrored the 
strength of concerns over the tree’s thirst some twenty years after its 
arrival at the Horn of Africa.51 In Palestine, 78 percent of the trees 
planted with Jewish National Fund support were eucalyptus before 
1920, but the share declined dramatically during the 1920s, and hardly 
any were planted in the 1930s.52 One contributing factor was that 
Jewish settlers often planted eucalyptus to drain swamps, but the tree 
was no longer needed when the water was gone. There was neverthe-
less more to the change of fortune. The boom- and- bust cycle was also 
about learning experiences.

Of course, eucalyptus was never popular among local populations 
who needed woodlands for their livelihoods. The tree was always the 
favorite of those who preferred to look at the natural world in mone-
tary terms: characteristically, Navarro de Andrade had a degree in 
agronomy.53 However, some politicians had second thoughts when 
they witnessed the reality on the ground. The South African statesman 
Jan Smuts opposed eucalyptus because it destroyed the unique native 
vegetation in the Cape Province.54 In Lesotho, where the tree was 
planted extensively in and along gullies for soil conservation (see 
chapter 13, Little Grand Canyon), officials abandoned eucalyptus in 
the 1960s when they found that erosion continued even under the 
tree’s cover.55 Summarizing his observations on eucalyptus plantations 
in Brazil, Escherich declared that they were “no biological model, just 
like all monocultures.” However, he was delighted to find a German 
expatriate who introduced Dauerwald- type forestry (see chapter 4, Sus-
tainable Forestry) in Brazil. It was a sentimental moment for the widely 
traveled German professor when he observed mixed stands of euca-
lyptus and other trees, all the more so because they were growing on 
an estate that satisfied Escherich’s penchant for German order and 
cleanliness: “We almost forgot that we were in Brazil.”56

By the middle of the twentieth century, enough was known inter-
nationally about the tree’s problems and side effects to warrant careful 
thinking and selective use. But in reality, the great boom was yet to 
come. Eucalyptus expanded globally to such an extent that it supplied 
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no less than 50 percent of the world’s total wood fiber consumption in 
the new millennium.57 It was due to new markets: pulp and paper, still 
listed under “miscellaneous uses” in a handbook of 1961, grew dramat-
ically over the following decades as new production processes met 
with the inherent wastefulness of postwar consumer societies (see 
chapter 40, Plastic Bags).58 And it was due to rampant indifference to-
ward the demands of Indigenous populations, as eucalyptus was the 
favored tree of authoritarian governments and development agencies. 
In the tropics alone, forest plantations grew fivefold in size from 1950 
to 1980. Of the twenty million hectares under plantation in 1980, eu-
calyptus claimed about a third.59

The expansion did not fail to provoke criticism. In India, politi-
cians, scientists, and activists held what came to be known as the 
“Great Eucalyptus Debate” in the 1980s.60 In Spain and Portugal, 
farmers embraced direct action when they destroyed eucalyptus seed-
lings after the collapse of Fascist rule.61 Similar events happened in 
Thailand where farmers began a bitter struggle against the spread of 
commercial eucalyptus plantations in the late 1980s.62 Discontent was 
huge, but most of it remained confined to the countries of the Global 
South. One of India’s leading eucalyptus critics, Vandana Shiva, is 

27.2 Members of Brazil’s Landless Workers Movement occupy a eucalyptus 

plantation in Eunápolis in April 2011. Image, Joacy Souza /  Alamy Stock 

Photo.
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better known in Western environmental circles for her opposition to 
genetically modified organisms (see chapter 28.3, Business Models).63

Protest movements were usually about more than eucalyptus. For 
all the passion that Thai farmers brought to ripping out saplings, their 
real concerns were about land rights and the appropriation of com-
munal land.64 Forests are easy targets if you want to attack authorities: 
it is usually less dangerous to storm a nursery than the halls of power. 
But forests are also resilient: when it comes to taking a stand, trees can 
easily outlast protesters. And then there is the fundamental asym-
metry that runs through conflicts over modern forestry (see chapter 4, 
Sustainable Forestry): people need forests, but forests do not need 
people. As Vandana Shiva pointed out in her Ecological Audit of Euca-
lyptus Cultivation, the tree was perfect for absentee landlords with trou-
bled labor relations: “In fact, the labour displacing potential of 
Eucalyptus was the first motivating force for large landowners to 
transfer from foodcrop cultivation to Eucalyptus farming.”65 The size 
and extent of eucalyptus plantations is not the worst indicator of the 
state of democracy in the countryside.

Some 250 years after Joseph Banks’s discovery in Botany Bay, euca-
lyptus has established itself around the world, but it has also changed 
tremendously in the process: under the rules of global modernity, even 
a supertree is up for science- based improvement. In fact, human tam-
pering has reached a new level in recent decades. In Brazil’s pulp sector, 
the mean productivity of eucalyptus jumped from ten cubic meters per 
hectare per year in 1965 to thirty- eight cubic meters forty years later.66 
The use of mineral fertilizer (see chapter 19, Synthetic Nitrogen) is rou-
tine in Brazilian eucalyptus plantations, and so is genetic manipula-
tion: half of the country’s eucalyptus forests are clonal, and a tropical 
hybrid type (see chapter 28, Hybrid Corn) developed in the 1980s 
serves as “the world- class benchmark for clonal forest productivity.”67 
Inspired by the growing interest in energy crops (see chapter 33, 
Chemurgy Movement), biotech companies are working on genetically 
modified eucalyptus trees that can be harvested after twelve to eigh-
teen months.68

In The World Without Us, Alan Weisman describes eucalyptus as an 
invasive species (see chapter 14, Cane Toads). As “a ghost of the British 
Empire,” eucalyptus will “bedevil the land long after we’ve departed.”69 
However, after the transformations of recent decades, it is no foregone 
conclusion that eucalyptus will prevail: the supertree is now so depen-
dent on humans that it may disappear as spectacularly as it has spread. 
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But with all the investments, monetary and otherwise, that people 
have made in the genus, eucalyptus is unlikely to lose human pa-
tronage anytime soon. Even England, the site of many failed experi-
ments, is giving the tree another try, this time banking on demand for 
renewable energy (see chapter 33, Chemurgy Movement) and milder 
winters in the wake of global warming.70 The magic of eucalyptus en-
dures, for it is about one of modernity’s obsessions. When modern so-
cieties catch sight of an impressive growth rate, they act as if nothing 
else matters.



28

Hybrid Corn

Breeding Ambitions

1.  AGRICULTURE’S MANHATTAN PROJECT

Among the many mysteries of the modern world, few are as intricate as 
the path to the White House. Henry A. Wallace almost made it with a 
strong family, a media career, and a Russian connection. A native of 
Iowa, Wallace worked for many years as writer and editor for Wallaces’ 
Farmer, a popular family- owned weekly in the rural Midwest. Roosevelt 
made him secretary of agriculture in 1933, a post previously held by 
his father from 1921 to 1924, and Wallace shaped the rural policies of 
the New Deal until Franklin D. Roosevelt selected him as his running 
mate in the presidential election of 1940. Along the way, a twisted reli-
gious journey brought him to befriend Nicholas Roerich, a Russian 
émigré and self- styled guru who fed Wallace’s spiritual needs. Their 
correspondence became a scandal when it was made public in 1948, 
and Wallace’s biographers have called the Russian connection “the 
most embarrassing chapter of his public life.”1 And at the start of his 
journey, Wallace went to Iowa State and conducted experiments with 
corn. He won a gold medal at the Iowa Corn Yield Test of 1924, set up 
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the Hi- Bred Corn Company in 1926, and the company’s product was 
all the rage among the region’s farmers a dozen years later: hybrid 
corn.2

The quest for better seeds was probably as old as agriculture itself, 
and Wallace was well aware of this long history. As a teenager, he wrote 
an article for Wallaces’ Farmer, “The Aztecs as Geneticists,” which 
looked at corn improvement in pre- Columbian Mexico.3 But as with so 
many things, a combination of new institutions and new insights 
transformed the endeavor over the course of the nineteenth century. A 
burgeoning network of academic institutions, Iowa State among them, 
brought unprecedented resources to seed improvement. The break-
through of genetics around 1900, often framed as the rediscovery of 
Mendel’s laws of inheritance, provided breeding with a conceptual 
backbone.4 Biologists could henceforth work with a clearer under-
standing of inheritance, and one of the focal points of interests was 
hybrids, crosses between two dissimilar but related plants whose prop-
erties, including yields, could exceed the potential of either plant. The 
result was what Jack Kloppenburg has called “agriculture’s Manhattan 
Project.”5

As comparisons go, it was not a perfect one. While the Manhattan 
Project was about the basic research of nuclear physicists that bred 
practical consequences, seed improvement was about the opposite 
process: hybrids were a matter of breeding practices that were subse-
quently enhanced through a growing understanding of the genetic 
fundamentals. However, the comparison provides an idea of the scale 
of the breeding effort, the investments at stake, and the immense pres-
sure that protagonists had to cope with. Mendelian laws helped in un-
derstanding how inheritance worked, but they did not specify which 
crosses would yield superb results. Finding a promising cross was a 
matter of experimentation on a grand scale, and when a winning com-
bination was found after thousands of trials, it took another gargan-
tuan effort to move from a small seed sample to a standardized mass 
product. Patience and discipline were crucial character traits for plant 
breeders, and so was a tolerance for frustration, as most crosses yielded 
disappointing results. The breeders also had to live in ignorance about 
the molecular basics of inheritance until the discovery of the double- 
helix structure of DNA. A German academic, Kurt von Rümker, called 
plant breeding “a step into the dark.”6

But when a superior hybrid was finally found and brought to 
market, it could achieve hegemony within a matter of years. Hybrid 
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corn did not become a mass- produced commodity until the mid- 
1930s, “but by 1942 virtually all Iowa farmers were planting all their 
corn acres with it,” and the increase in yields was so dramatic that 
many farmers were struggling to find adequate storage.7 The contrast 
drew the attention of a graduate student at the University of Chicago 
named Zvi Griliches who used hybrid corn for a pioneering case study 
in the diffusion of technological innovation. It became a classic of 
econometrics.8

Hybrid corn differed from open- pollinated varieties in more than 
yield potential. Since the eighteenth- century experiments of the 
German botanist Joseph Gottlieb Kölreuter, hybrids between species 
were known as sterile.9 This mattered for hybrid corn because sterility 
put an end to the standing practice among farmers to save a part of the 
harvest for the next growing season. Hybrid corn might grow again, 
but not with nearly the vigor of the original, as disbelieving farmers 
recognized when they replanted nonetheless. In other words, farmers 
who switched to hybrids ceased to be masters of their own seeds and 
had to buy seeds on the market, but what was a liability for some was a 

28.1 Demonstration plot of hybrid corn planted at the Iowa State Fair, Des 

Moines, September 1939. Image, Arthur Rothstein, Farm Security 

Administration— Office of War Information Photograph Collection, 

Library of Congress.
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business opportunity for others. Commercial seed companies gained 
secure markets for hybrids, and they emerged as the defining authority 
on matters of seeds. As Deborah Fitzgerald has argued, hybrid corn was 
the first field of agricultural expertise where land- grant colleges and 
the United States Department of Agriculture surrendered to the pri-
vate sector: “For the college, the success of hybrid corn signaled the 
end of an era.”10

Hybrid corn was a modern marvel, and its fame reached beyond the 
Iron Curtain, where hybrids had acquired a different meaning under 
Lysenkoism.11 In 1955, when Nikita Khrushchev befriended an Iowa 
seed- corn producer, Roswell Garst, Khrushchev urged his agricultural-
ists to abandon Lysenko, plant hybrid corn, and turn the Soviet Union 
into a major corn producer.12 Other commodities followed the path of 
hybrid corn, and hybrids came to define organisms as different as eu-
calyptus (see chapter 27, Eucalyptus) and battery chicken (see chapter 
36, Battery Chicken). It was a productivity revolution without prece-
dent in the annals of human history. Jack Kloppenburg has noted that 
“since 1935, yields of all major crops in the United States have at least 
doubled, and at least half of these gains are attributable to genetic im-
provements.”13

Initial breeding efforts focused mostly on the commodities of 
Western agriculture. Arthur Lewis has argued that “the only tropical 
crop to experience a scientific revolution before the First World War 
was sugar.”14 But non- Western crops caught up over the course of the 
twentieth century, at times with amazing results. In Malaysia’s rubber 
industry, serious breeding did not begin until 1926, but half a century 
later, high- yielding trees produced up to six times as much latex as 
their original seedlings.15 On the other hand, farmers in Malawi did 
not embrace hybrid corn until the early 1990s, somewhat later than 
farms in Zambia and Zimbabwe.16

Farming styles differed around the world, and so did uses of corn. 
Unlike the rest of the world that cherishes corn mostly as livestock 
feed, a major share of maize production in Southern and Eastern Africa 
goes into human consumption. Ethiopians even use the thick stalks of 
a hybrid variety as cooking fuel.17 However, agricultural systems grew 
more similar in the 1940s when Cold War politics made maximizing 
production a global priority. Seed improvement in Mexico took off 
when the country’s agriculture became part of the US war economy 
during World War II, and the Mexican Agricultural Program, which 
included a wheat program run by a forestry graduate from Iowa named 
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Norman Borlaug, became the template for other countries with similar 
problems of “backwardness.”18 The US government and the Ford and 
Rockefeller Foundations offered similar support to rice in the Philip-
pines and wheat in India and Pakistan, and the cumulative result won 
global fame as the Green Revolution.19 In 1970, Norman Borlaug re-
ceived the Nobel Peace Prize.

The award came almost 250 years after the first publication of Gulli-
ver’s Travels, in which Jonathan Swift wrote that “whoever could make 
two Ears of Corn or two Blades of Grass to grow upon a Spot of Ground 
where only one grew before, would deserve better of Mankind, and do 
more essential Service to his Country, than the whole Race of Politi-
cians put together.”20 Agriculturalists would subsequently quote the 
remark ad nauseam, but the Green Revolution showed that improved 
seeds brought more than just higher yields.21 The new seeds typically 
required a higher input of fertilizer and improved pest and weed con-
trol (see chapter 38, DDT), which called for additional outlays of cap-
ital from farmers. They also brought a dependence on outside experts 
that Western farmers had first experienced in the wake of the guano 
boom (see chapter 8, Guano). The new seeds came as part of a package 
that pushed farmers toward capital- intensive market- oriented mono-
culture, a leap of faith in financial and intellectual terms that many 
farmers were unwilling or unable to stomach. And then, farmers were 
not alone in struggling with competing expert systems. Nick Cullather 
has pointed out that the 1966–1967 Bihar famine, the pivotal event 
that defined the mythology of the Green Revolution, was ultimately 
about a conflict between US and Indian definitions of famine (see 
chapter 31, Holodomor).22

The Green Revolution has received criticism from many sides since 
the late 1960s. The range of contestations went from performance in 
the fields, where varieties bred for monoculture performed less well in 
intercropping, to the impact on diets, as malnutrition was about more 
than just calories (see chapter 7.2, Numbers Games).23 And then there 
were the problems in a wider context. When agribusiness thrived in 
the wake of the Green Revolution in Mexico, it pushed peasants out of 
business and toward migration into city slums or across the US bor-
ders, and two Rockefeller grantees “were among the first to document 
the ‘wetback problem’ that would burst onto front pages in the 
1950s.”24 But the Global South was not the only place that showed the 
ambiguities of higher- yielding seeds. When Henry A. Wallace became 
US secretary of agriculture, his overarching concern was about over-
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production and the subsequent collapse of commodity prices. New 
Deal agricultural politics sought to stabilize farming, and the last thing 
Wallace needed in this struggle was an innovation that delivered 
higher yields per acre. As it happened, hybrid corn delivered exactly 
that.25

2. LEGAL TITLES

Government bodies transformed farm production in the nineteenth 
century, but they did not necessarily have agriculture in their name. 
The US Patent Office entered the seed business during the tenure of 
Henry Ellsworth in the 1830s. Collaborating with the Postal Service, 
the Patent Office collected and stored seeds, multiplied them in its 
own greenhouses, and sent them out to farmers free of charge. Like 
Wallace a hundred years later, Ellsworth dealt with agriculture simul-
taneously as a government official and as an investor. He owned land 
in the Midwest, and frontier conditions encouraged experiments with 
new varieties.26 However, the seed distribution program remained in 
place after Ellsworth’s ten years in office, and it became more interna-
tional in scope after the annexation of northern Mexico: the new 
lands, so different from the eastern United States, called for new plant 
material, and the Patent Office drew on “diplomatic, missionary, mili-
tary, and commercial agents to support the expansion and diversifica-
tion of American plant resources.”27 When the newly created US 
Department of Agriculture took charge of the program in 1862, more 
than one million seed packages had left Washington.28

Free distribution of seeds was an odd task for an agency whose core 
business was the protection of technological innovation, but for Ells-
worth, it was more of a complementary activity. The mandate of the 
Patent Office was about the promotion of science and the useful arts, 
seed propagation was good for farming, it met with the Jacksonian 
commitment to serve all white men, and, in any case, the Patent Office 
was the only federal agency in the knowledge business.29 However, the 
patent system did not recognize seeds as an artifact worthy of protec-
tion, somewhat to the dismay of commercial breeders. The inventor of 
the double- cross method of hybrid seed production, Donald Jones, 
was particularly keen to gain legal protection and filed numerous 
patent applications beginning in the 1920s. The effort was finally 
abandoned in 1970, seven years after Jones’s death.30

The nature of the seed business made it hard to enforce patents. 
Duplication took place on vast expanses of agricultural land that 
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were difficult to police, and it required little effort until the rise of hy-
brid corn. Furthermore, different seeds could produce similar plants, 
which made it challenging to prove duplication before the invention 
of genetic sequencing. But beyond these practicalities, patent protec-
tion was fundamentally at odds with the nature of the seed business. 
Patents were invented to protect the brilliant technological genius, an 
archetype of the nineteenth- century history of technology, but plant 
breeders were not solitary lab workers. They were part of a network of 
collection, propagation, and exchange that transcended institutional 
and national boundaries. The quest for new seeds was collaborative 
in nature, and it brought together scientists, government bodies, and 
private companies with vastly different interests and resources. In an 
organic world that thrived on botanical exchange (see chapter 27.2, 
Botanical Exchange), species were notoriously mobile, and the same 
held true for the men who were marshaling them. In the eighteenth 
century, Carl Linnaeus traveled to Lapland, Holland, France, and  
England before he settled into a professorship in Uppsala in his na-
tive Sweden, and Kölreuter conducted his landmark experiments with 
hybrids in Saint Petersburg, Berlin, Leipzig, and the Württembergian 
town of Calw.31

The patenting issue received a new twist when another actor staked 
a claim for biological property rights: the nation- state. Plants grew 
naturally in certain regions that were within the sovereign territory of 
specific countries. So were these countries perhaps entitled to compen-
sation when breeders were using seeds from their terrain? For example, 
should Japan receive some kind of reward for Norin 10, the semidwarf 
wheat variety that the United States acquired from Japan during the 
occupation and became a genetic cornerstone of the Green Revolu-
tion?32 It was a conflict over money. In the 1990s, drugs derived from 
plants generated annual sales of $32 billion worldwide.33 And it was a 
conflict over history, for the loss of genetic resources resonates in the 
collective memory of countries like Brazil to this day. As an Associated 
Press article declared in 2005, “Biopiracy haunts Brazilian history, be-
ginning with Henry Wickham, an Englishman who smuggled rubber 
seeds out of the country in the 19th century and broke Brazil’s global 
rubber monopoly.”34

From a scholarly perspective, Wickham’s theft is a classic case of 
retrospective construction. Wickham brought sixty thousand rubber 
seeds to the Royal Botanic Gardens at Kew in 1876, but it took decades 
of work to turn them into the foundation of a thriving rubber industry 



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 424 

in Southeast Asia. The golden years of Brazilian rubber came after 
Wickham’s feat, and the country was slow to recognize the competi-
tion: the rubber plantations of Southeast Asia were not mentioned in 
Brazil’s Chamber of Deputies until 1906.35 The argument also glosses 
over the ambiguities of a resource endowment (see chapter 15, Saudi 
Arabia), and the environmental historian Warren Dean has ventured 
that “Brazil might well be worse off” if it had retained its biological 
monopoly.36 And in technical terms, Wickham did nothing illegal: 
Brazil did not impose an export ban on rubber seeds until 1918.37 As 
Michael Dove has pointed out, “The only real thefts in the case of 
rubber have been in the opposite direction, not to but from the estate 
sector.”38 Smallholders liberally appropriated rubber seedlings from 
Southeast Asian plantations and built an Indigenous rubber industry 
that estate owners were unable to compete with (see chapter 30.3, Stuff 
of Legends).

However, historical accuracy yields to bigger things in the case of 
Brazilian rubber. Concerns about biopiracy thrived on notions of un-
fair treatment by distant forces, a popular sentiment in a world region 
that gave birth to dependency theory (see chapter 30.2, In Their Theo-
ries). It was also the mirror image to the British view of Wickham that 
entered postcolonial lore, a story from the good old days when real 
men could do big things unencumbered by petty laws. “There was al-
ways an air of the fantastic to Wickham’s exploits, an extravagant 
blend of Edgar Rice Burroughs and Lord Dunsany, and even today, his-
torians seem uncertain what to make of him,” Joe Jackson wrote in his 
biography of Wickham.39 And then, as resource endowments go, bio-
logical resources were arguably about cheap money (see chapter 15, 
Saudi Arabia). Unlike mining since the days of Potosí (see chapter 1, 
Potosí), they did not leave scars in the land. In order to preserve ge-
netic resources, nation- states rarely had to do more than set up nature 
reserves (see chapter 26, Kruger National Park).

Perhaps most crucially, concerns about biopiracy grew from a 
glaring void in the moral scaffolding of modernity. Property is a 
Western concept if ever there was one (see chapter 6, Land Title), and 
yet biological resources are strangely exempt— and just as it happened, 
that void played out to the advantage of colonial and corporate 
powers. For centuries Western collectors could roam foreign lands in 
search of biological material without local obligations beyond the 
needs of their expedition, and as it stands, that has changed only mar-
ginally in recent years. A number of international treaties (see chapter 
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24.3, Getting Serious) including the Convention on Biological Diver-
sity have sought to establish rules for the exchange of biological mate-
rial, but they compete with another force of globalization: the large 
multinational corporation (see chapter 10, United Fruit).

3. BUSINESS MODELS

Henry A. Wallace served as vice president of the United States for four 
years, but there was never much love toward him among the Demo-
crats’ old guard. He lost the nomination to Harry S. Truman at the 
1944 Democratic Convention, and Truman advanced to the presi-
dency when Franklin D. Roosevelt died the following year.40 Wallace 
ran for the presidency on the Progressive Party ticket in 1948, but reve-
lations about his Russian connection and allegations of Communist 
sympathies derailed his campaign, and he won a paltry 2.4 percent of 
the popular vote.41 But he always had his company, Hi- Bred Corn, re-
named Pioneer Hi- Bred Corn in 1935. Wallace went back to genetics in 
1949, and his test plots in South Salem, an hour away from downtown 
New York City, featured corn, gladiolus, and strawberries.42

Wallace was among the first to recognize the potential of hybrid 
corn, but his company struggled to survive and did not return a steady 
profit until 1933.43 The boom of hybrid corn brought market consoli-
dation as smaller seed producers closed or merged into larger compa-
nies, and Pioneer became a market leader.44 Pioneer also moved into 
new fields and launched experiments with hybrid chicken (see chapter 
36, Battery Chicken) as early as 1936. When DuPont bought the com-
pany’s shares for $9.4 billion between 1997 and 1999, an agricultural 
economist from Iowa State suggested that the United States was 
“headed toward having only three or four companies, and maybe just 
two, control the sale of seed in this country.“45

The merger of a giant seed company and a giant chemical company 
mirrored the interconnections between different branches of agricul-
tural improvement. New seeds were not just about higher yields: they 
had to match developments in fertilizer use (see chapter 19, Synthetic 
Nitrogen), weed and pest control, and farm machinery. For example, 
mechanical corn pickers called for varieties that matured simultane-
ously and featured strong roots, straight stalks, and ears at a uniform 
height.46 Few consumers cared about the outlook of a maize plant, but 
other innovations were not quite so innocent. The mechanical tomato 
harvester brought breeders to seek fruits that were firm and crack- 
resistant, held securely to vines, had limited foliage and constant 
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quality, and ripened at the same time.47 The innovation made history 
beyond the dinner table. When Jim Hightower published a scathing 
critique of how the American land- grant college complex had sold out 
to agribusiness in 1972, the hard tomato, custom- designed for me-
chanical picking and chemically ripened, symbolized the fall from 
grace.48

The stakes grew higher still when molecular genetics acquired the 
tools to change DNA in the 1970s. Genetic engineering required even 
more capital and corporate might than hybrid seed production, and it 
led to a change in patent law when the Supreme Court of the United 
States heard a case about a genetically modified bacterium that Gen-
eral Electric sought to protect under the name of its Indian- born in-
ventor, Ananda Chakrabarty. Decided in 1980, Diamond v. Chakrabarty 
opened the door to patents for living organisms, including seeds.49 The 
result was an explosion of patents and conflicts over patents. In 2016, 
the US Patent and Trademark Office had more than one million patent 
applications pending, a quarter of them in biotechnology and organic 
chemistry.50

Genetic engineering became agriculture’s second Manhattan 
Project, but this time with an alert general public. While Hightower’s 
critique of agricultural research had focused on the land- grant system 
that few really cared about, genetically modified crops brought critics 
to focus on the private sector, and the cause struck a nerve.51 Corporate 
action provided the movement with ample fodder. One of the giants 
of agricultural biotech, Monsanto, grew out of a chemical company 
that polluted neighborhoods with toxic PCBs (see chapter 38, DDT) 
and produced Agent Orange.52 Another US business, W. R. Grace & 
Co., acquired a patent for neem tree extracts, an Indian tree with many 
traditional uses that “to many Indians is fundamentally non- 
commodifiable.”53 A group of activists including the charismatic Van-
dana Shiva, formerly a campaigner against eucalyptus (see chapter 27, 
Eucalyptus), filed an appeal with the European Patent Office in Mu-
nich to challenge “the commodification of life.”54 In the twenty- first 
century, protecting high- yielding seeds involved courts beyond patent 
offices. In 2012, US marshals arrested a Chinese national after an FBI 
investigation with powers under the Foreign Intelligence Surveillance 
Act found that he had collected corn seeds in Iowa.55

The controversy over genetic engineering drew on the Western ex-
perience with large technological projects in the postwar years. Indus-
trial disasters like the Torrey Canyon oil spill (see chapter 39, Torrey 
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Canyon) taught affluent societies how small decisions could have dev-
astating consequences, and the perils of nuclear power sensitized for 
invisible threats (see chapter 37.1, Global Pollution). The debate over 
genetic engineering resembled a rehash of the nuclear debate: while 
the 1962 comic version had Spiderman gaining superhuman powers 
after being bitten by a radioactive spider, it was a genetically engi-
neered spider in the movie version of 2002.56 It helped open a window 
for explorations of agricultural alternatives. Jack Kloppenburg sup-
ported biological open- source arrangements after the model of open- 
source software in order to undercut the patenting regime.57 The 
appeals court at the European Patent Office ultimately revoked the 
neem patent, though not because of Shiva’s eloquent vilification of 
“biopiracy” or the Sri Lankan farmer citing Sanskrit scriptures: the de-
cisive testimony came from an Indian factory owner who had used a 
manufacturing process similar to W. R. Grace’s since 1985.58 Jim High-
tower was elected Texas agriculture commissioner in 1982, and he be-
came a champion of organic farming and environmental analysts 
targeting pesticides (see chapter 38, DDT). He was reelected in 1986 
but lost in 1990 when a member of the Texas House of Representatives, 
Rick Perry, ran a smear campaign against him orchestrated by Karl 
Rove.59 Perry moved on to three terms as governor of Texas, two runs 
for the presidency, and the secretary of energy under Donald Trump.

It was a difficult situation for those working in the world of seeds. 
When Norman Borlaug gave a lecture at the Norwegian Nobel Institute 
in Oslo thirty years after receiving the Peace Prize, he found himself 
sitting between two stools. He complained about “the current back-
lash against agricultural science and technology evident in some in-
dustrialized countries,” but he was no less concerned about an 
oligopolistic market: “The high cost of biotechnology research is 
leading to a rapid consolidation in the ownership of agricultural life 
science companies. Is this desirable?”60 The public’s unease about ge-
netically modified organisms did not go away, and neither did corpo-
rate concentration. In 2018, the German chemical company Bayer 
completed a takeover of Monsanto that left observers aghast, and it 
was about more than dizzying ten- digit dollar figures. Britain’s Tele-
graph called it “the Frankenstein merger.”61

Corporations were also under attack for what they failed to do. 
Agrobiodiversity (see chapter 11.3, Conserving Diversity) emerged as a 
matter of concern: while earlier generations of collectors could take 
the genetic diversity on farmers’ fields for granted, the global reach of 
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commercial seeds has put it under threat, inspiring a variety of re-
sponses. The Rockefeller Foundation and the Bill and Melinda Gates 
Foundation teamed up in 2006 to form the Alliance for a Green Revo-
lution in Africa, whose funding scheme included startup grants for Af-
rican seed companies that “deliver better seed to farmers via sustainable 
channels.”62 Others focused on preservation instead of use, when seed 
storage detached from seed improvement in the 1970s, and millions of 
specimens were dried, frozen, and locked away.63 The Svalbard Global 
Seed Vault on Spitsbergen serves as the lender of last resort, and the 
banking metaphors probably speak about the realities of the twenty- 
first- century world: in the face of the ravages that global capitalism has 
wrought in the new organic (see chapter 2, Sugar), our best hope may 
be the spoils from the ravages of global capitalism. When the historian 
Jonathan Harwood wrote a book about an alternative to Green Revolu-
tion technologies that looked at peasant- friendly plant breeding at a 
state- run Saatzuchtanstalt in Bavaria, it had the air of an obituary for a 
world long gone.64

After a century of mergers and acquisitions, the corporate world of 
seeds looks unassailable, but its business will never be static. Pests and 
diseases will keep breeders busy, and then there are the unintended 
side effects that improvement can produce. Helped by a homogenized 
gene pool, an epidemic of Southern corn leaf blight swept America’s 
cornfields in 1970, with losses of 50 percent and more in the Gulf re-
gion and a total shortfall of production of more than 700 million 
bushels.65 Yet change will likely occur along a narrow corridor framed 
by corporate interests, modern technologies, and legal titles, supple-
mented by concerns of urbanites about genetic engineering. The 
human world of seeds lacks alternatives. The biological world may not.

Jack Kloppenburg has stressed that plant breeding suffered from an 
imbalance of funding since the heydays of hybrid corn. Open pollina-
tion was neglected in favor of hybrid breeding, and certainly not for 
lack of potential: “The tremendous ‘success’ evidenced by hybrid corn 
might have been achieved just as well through population improve-
ment techniques in open- pollinated varieties.”66 But farmers would 
have reused these varieties year after year while the sterile hybrids pro-
vided commercial breeders with a secure market. From a biological 
perspective, the path toward open- pollinated corn is still open, but it 
would likely take many years and leave fields less uniform than they 
currently are. The reign of hybrids is unlikely to end anytime soon.
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Aswan Dam

Damming and Developing

1.  SHADES OF GRAY

In 1972, a field in Moshtohor north of Cairo commanded the atten-
tion of Egypt’s Ministry of Irrigation, the Nile Delta Authority, and the 
Agricultural Projects Department of the World Bank in Washington, 
DC. A Dutch producer of agricultural machinery, A. H. Steenbergen, 
had run trenching equipment on a test plot in the Nile delta, and the 
results were important for ongoing improvement projects. The re-
cently completed Aswan High Dam allowed more land to switch from 
seasonal to perennial irrigation, and drainage pipes were crucial to pre-
vent waterlogging. Steenbergen claimed to have “experience in about 
any soiltype in the world where large subsoil tile drainage projects are 
being executed,” but drainage in the Nile delta did not look like busi-
ness as usual: “The soil conditions are about the most difficult and 
heavy known.”1 Machines would need to be “of particularly sturdy de-
sign and execution however be as uncomplicated as possible,” they 
should not be too heavy lest they destroy the soil’s structure, and as if 
that were not challenging enough, the results also suggested that the 
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tender was up for revision.2 As it stood, the tender asked for trenchers 
with a maximum depth capacity of five and a half feet, which was al-
ready one or two feet above common requirements, but Steenbergen’s 
field trials found that equipment frequently crossed “small country 
roads, topping over the landsurface,” where trenching would have to 
go down to a depth of six feet. Roads of this kind were everywhere in 
the delta, and while they failed to impress the innocent observer, they 
were a matter of concern to those who ran earthmoving equipment: 
“The negligence of this depth requirement will be extremely dis-
turbing on operations and endanger correct gradient maintenance by 
contractors’ personnel.”3

Aswan High Dam was at the other end of Egypt, some five hundred 
miles away from the Moshtohor test field, and it was the pride of a na-
tion. Conceived and built in the 1950s and 1960s, it was a monument 
to Gamel Abdel Nasser and the independence of Egypt, an embodi-
ment of the fight against imperialism, and the purported engine of 
Egypt’s economic and social transformation.4 It was a project of truly 
pharaonic dimensions, and rhetoric was framed accordingly: “Many 
Egyptian writers have stressed that the dam’s construction utilized sev-
enteen times the amount of material used to build the Great Pyramid 
at Giza.”5 The dam rose 111 meters above the riverbed, with a grout 
curtain extending an additional 200 meters down to the granite bed-
rock, it was 980 meters wide at its base and almost 4 kilometers long, 
and the lake that it produced was so vast that it reached into neigh-
boring Sudan.6 But for all its superlatives, the dam was only the most 
visible part of a large technological system the size of a nation. Other 
elements were less monumental or even buried in the ground, like 
drainage pipes, but that did not make them any less important. The 
post- Aswan Nile was, in the words of Richard White, an “organic ma-
chine,” and like every machine, it operated smoothly only when the 
various components worked together likes cogs in a wheel.7 Six addi-
tional inches in depth for a drainage pipe looked like a trivial matter 
compared to the massive dam, but they could make a world of differ-
ence.

Dams are probably as old as human civilization, and they were cer-
tainly nothing new on the banks of the Nile. As Timothy Mitchell has 
written, “Long before the Aswan Dam, before all the irrigation work of 
the nineteenth century, the river was already as much a technical and 
social phenomenon as a natural one.”8 Agriculture was traditionally 
the main beneficiary of water control along the Nile, but premodern 
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dams could serve a variety of purposes. A dam at Saint- Ferréol supplied 
water to the Canal du Midi (see chapter 3, Canal du Midi), and a 
number of artificial lakes on the slopes of Potosí’s Cerro Rico (see 
chapter 1, Potosí) helped keep the wheels of the silver mills turning.9 
The aqueducts of ancient Rome serve as a reminder that cities had 
drawn in water from beyond their perimeters long before the rise of 
the water closet (see chapter 17, Water Closet). Water was an essential 
of life, a word with hundreds of references in the Bible and the Quran, 
and seeking access was a natural urge.

However, dams grew in size in the late nineteenth century, and that 
made for a watershed in humanity’s quest for hydraulic control. Mass- 
produced steel and reinforced concrete allowed dams to reach unprec-
edented dimensions, and large reservoirs were needed for a variety of 
purposes. They improved navigation on rivers and lakes and helped 
forestall natural disasters (see chapter 25, 1976 Tangshan Earthquake) 
by capturing floods. Urban consumers and expanding industries called 
for vast amounts of water that wells, brooks, and other traditional out-
lets could not deliver. With the rise of electric power grids, dams be-
came prized producers of hydroelectric power. And then there was 
irrigation, a time- honored practice that gained new allure when global 
commodity markets showed an insatiable appetite for cash crops. The 
path to Aswan High Dam began in the 1820s when Muhammad Ali 
Pasha made cotton cultivation a cornerstone of his forced moderniza-
tion of Egypt.10

The new dams were concrete manifestations of what David Nye has 
called the “technological sublime,” and they inspired grandiose vi-
sions of human mastery of the natural world.11 Winston Churchill fan-
tasized about turning Uganda into a tropical commodities powerhouse 
with dams on the Upper Nile, blissfully unaware of the priorities of 
British colonial officials who wanted first to get a grip on the swamps 
in today’s South Sudan.12 Back in Europe, Herman Sörgel developed a 
hydraulic response to Oswald Spengler’s lament about Europe’s cul-
tural decline with his plan to dam the Strait of Gibraltar and turn the 
Mediterranean into a managed reservoir.13 Sörgel’s Atlantropa project 
never moved beyond the paper stage, but it made an impression even 
on those with a more practical bent. The German architect Peter 
Behrens, a pioneer of the modernist movement, designed a glass- and- 
steel skyscraper taller than the Empire State Building for the locks at 
Gibraltar.14 The great dams of modernity were great in capturing the 
minds of people, and they were designed and built intentionally for 
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that purpose. When the US Bureau of Reclamation built one of its first 
dams on the Salt River near Phoenix, the bureau’s founding director, 
Frederick Haynes Newell, insisted on a masonry gravity design with 
locally quarried sandstone. Other designs were cheaper but not quite 
as visually impressive, and looks were more important to him. In a 
letter he wrote toward the end of his tenure, Newell noted that his bu-
reau favored solid dams “not only to have the works substantial but to 
have them appear so and [be] recognized by the public.”15

But as dams and lakes grew into new dimensions, so did the side 
effects that water projects had always had. Dams changed plant com-
munities, microclimates, and groundwater tables. Water from the 
bottom of a large reservoir was different in temperature and quality 
from river water. Silt settled in artificial lakes, and as Egypt learned 
after the inauguration of Aswan High Dam, clearer water allowed more 
sunlight to reach the bottom of irrigation canals, which in turn stimu-
lated the growth of aquatic weeds.16 Dams have long been implicated 
in the making of earthquakes, as masses of water weigh down on tec-
tonic fault lines.17 And dams could kill. A malaria outbreak struck 
Egypt in 1942, and it was due, in Mitchell’s lucid analysis, to pools of 
stagnant water around Aswan, an invasive aquatic plant (see chapter 
14, Cane Toads) that formed floating islands, and World War II.18

In short, large water projects were never really finished, and cer-
tainly not after ribbon- cutting ceremonies on high dams. The choice 
about maximum drainage depth in the Nile delta was only one of 
many decisions that were waiting to be made in the course of these 
projects, and benefits and side effects were the cumulative result of 
these decisions in combination with the mood swings of Mother Na-
ture. But with so many decisions in play, water projects were also levers 
of power, and the flow of water reflected the priorities of rulers and 
societies. When British forces occupied Egypt in 1882, water policy was 
geared toward agriculture in order to boost cotton production whereas 
towns and villages suffered from a water shortage.19 Hydrologists 
would later tout “multi- purpose dams,” but that rhetoric left room for 
subtle hierarchies, and dam builders knew which buttons to press. 
After the devastating 1906 earthquake (see chapter 25, 1976 Tangshan 
Earthquake), San Francisco cited fire safety in its quest to build a reser-
voir in the scenic Hetch Hetchy valley of Yosemite National Park (see 
chapter 26, Kruger National Park), a project that preservationists 
fought tooth and nail, but the project was really about clean mountain 
water and hydroelectric power.20 The Kariba Dam across the Zambesi 
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River in the Central African Federation supported the expansion of in-
dustry at the expense of the rural poor.21

The dam at Hetch Hetchy made national headlines, the Kariba re-
gion became a battlefield during Zimbabwe’s war of independence, 
and Aswan became infamous all around the globe, but these dam con-
flicts were only the most visible in a veritable flood of controversies. 
Cities and utilities, landowners and industries, conservationists and 
fishermen, hydrologists and construction companies— dams united a 
vast array of stakeholders, and the precise issues and outcomes de-
pended on the specifics of the cases at hand. They could even shape 
biological research: in the 1950s, Australian and American investors 
built Fogg Dam in Australia’s Northern Territory for a rice cultivation 
project that never materialized, but the lake turned out to be heaven 
for snakes, which has made it the second home of the snake biologist 
Rick Shine since 1985, and Shine embarked on a second career as Aus-
tralia’s leading cane toads man (see chapter 14, Cane Toads) when the 
invasive species overran the area in the early 2000s.22 The one com-
monality of the world’s dams is that they have been popular enough to 
be built by the dozen all around the globe. As this book was going to 
press, the latest world register of the International Commission on 
Large Dams included 58,713 of them.23

With so many hydroprojects around the world, questions arose as 
to their political significance. Karl August Wittfogel famously stressed 
the despotic potential of hydraulic power in the Orient. According to 
his reading, control over water bestowed a central bureaucracy with 
absolute power.24 Wittfogel’s Oriental Despotism was part of a long Eu-
ropean effort to unlock the mysteries of Asian governance, but Witt-
fogel has also resonated in readings of modern hydraulic regimes, and 
acolytes have rhapsodized over how water development was really 
about “achieving nothing less than total control, total management, 
total power.”25 They have missed the more exciting story. Centralized 
control over water met with other eminent authorities in modern his-
tory: stakeholders, many of them armed with land titles (see chapter 6, 
Land Title), the various political doctrines of the age of extremes, a 
growing body of experiences with environmental repercussions and 
technological options, a hydraulic profession with its own cognitive 
resources, liabilities, and sense of pride, and a medium that defied the 
grip of power through its natural properties. When it came to water, 
power relations were typically in a state of flux, and they were about 
much more than the flow of liquids.
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2. CREATIONS OF MEN

In August 1969, the US commissioner of reclamation, Floyd 
Dominy, traveled to South Korea. It was his first visit to the Korean 
peninsula, but when the Seoul Economic Daily Press met him for an in-
terview, it looked like he knew the place. Dominy praised the Soyang 
Dam, then under construction, and a prospective dam at Chungju as 
“the best dam sites in the Han River Basin from the viewpoint of phys-
ical condition and economic aspects.” He also endorsed another six 
dam sites on the Han River that were earmarked “for future develop-
ment,” and he tossed in references to ongoing construction in Spain, 
Japan, Thailand, and Laos. Dominy was a widely traveled man, and 
when he entered new terrain, things looked familiar. “The Colorado 
River in the United States is similar in run off amount to the Han River, 
and the United States has built 15 dams on that river to attain eco-
nomic development.”26

The dams of modernity were also places for big men, and Nasser, 
whose name graces the lake behind Aswan Dam to this day, was not 
the only one who became immortalized in a water project. The Salt 
River Dam was named after Theodore Roosevelt in 1911 and ceremoni-
ously opened by the former president himself, who headed out to Ari-
zona just after returning from a safari in Africa.27 The Portuguese 
dictator António Salazar even inaugurated his own personal dam while 
still in office.28 But dams could also propel to prominence those who 
actually built them. Some were managing professionals like Newell, an 
MIT–trained engineer with a long career in government service.29 
Others were academics with stellar political connections such as Otto 
Hintze, the trailblazer of dam construction in Germany, who influ-
enced key legislation, gave private lectures to Kaiser Wilhelm II, and 
gained a seat in the Prussian House of Lords.30 Some builders even 
claimed higher powers such as Pierre- Paul Riquet, the father of the 
Canal du Midi (see chapter 3, Canal du Midi), who spoke of divine in-
spiration and a philosopher’s stone.31 He was not the last to mix hy-
drology and religion. In an interview in retirement, Dominy declared 
that he had “no apologies. I was a crusader for the development of 
water. I was the Messiah.”32 He was probably confusing Jesus with 
Moses, who struck a rock in the Sinai desert, found water pouring out, 
and thus saved the thirsty people of Israel.33 Jesus just walked on 
water.34

However, rhetorical bombast went along with a life of compro-
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mises. Newell got his solid- looking dam built, but the Salt River project 
was delayed, exceeded cost estimates, and about half of the land was in 
holdings of more than 160 acres, something that was anathema to a 
reclamation program intended to support the small yeoman farmers 
of Jeffersonian fame.35 It was fairly typical of the early projects of the 
Bureau of Reclamation, as troubles with cost overruns and irreverent 
farmers were legion, and Newell concluded toward the end of his 
tenure that “the problems of ‘human nature’ were far greater than the 
engineering problems of western reclamation.”36 Frontier knowledge 
on the American West was far inferior to that on the Egyptian Nile, 
and an engineer trained in colonial India, William Willcocks, devoted 
several years to a systematic investigation of the river’s hydrology since 
1889, but his proposals were subject to review by an international ex-
pert commission. War in Sudan delayed the start of construction, and 
when the first Aswan dam was finally opened in 1902, it was lower 
than intended in order to save a temple on Philae Island south of 
Aswan.37 The archaeologists’ relief was short- lived. Most of the island 
was submerged in high water, and the dam was raised twice, in 1912 
and 1933.38

From 1917 to 1921, Willcocks became embroiled in a messy conflict 
with another engineer, ditching professional omerta in a public con-
troversy that left all sides tarnished.39 His writings met with more ac-
claim, for they skillfully blended British irrigation efforts into a 
landscape awash with biblical memories.40 The gap between myth and 
reality was part of modern dam history from the beginning, and it did 
not shrink over time. A generation after Willcocks and Newell, the 

29.1 Philae Island underwater in 1904. Image, Universal Photo Art Co., Li-

brary of Congress.
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Tennessee Valley Authority (TVA) built dams as a lever of regional de-
velopment, armed with a flat budget and emphatic support from the 
New Deal president Franklin D. Roosevelt, but the TVA was soon at war 
with itself. The agency’s three board members disagreed over priorities 
and management styles, and the most energetic, Arthur E. Morgan, 
worked in a way that has been described as “the antithesis of planning; 
he preferred to delve into a task without much forethought, to impro-
vise solutions to problems discovered along the way.”41 The TVA re-
mained a singular agency in the US federal system. A Missouri Valley 
Authority, proposed by Roosevelt in 1944, failed to materialize.42

After World War II, the TVA “was regarded with awe by the rest of 
the world for a considerable period,” a curious turn of affairs after its 
tumultuous prewar history.43 “There was growing interest in Europe 
for the TVA to serve postwar rehabilitation,” David Ekbladh wrote, 
though plans for a Danube Valley Authority drew the ire of Friedrich 
Hayek.44 Just like Nasser in Egypt, Kwame Nkrumah turned a preex-
isting British project into a comprehensive development program 
when he built a dam across the Volta River in Ghana.45 Greece built the 
Kremasta Dam on the Achelous River, whose sediment load impressed 
Herodotus some 2,500 years ago: while “not as large as the Nile,” the 
Achelous had “already turned half the Echinades islands into main-
land.”46 Kremasta is still the country’s largest artificial lake, but it is 
more famous for causing a 6.2 magnitude earthquake (see chapter 25, 
1976 Tangshan Earthquake) half a year after the start of filling.47 Spain 
built dams with vigor during the Franco years and became the country 
with the greatest number of large dams in Europe.48 Over in Afghani-
stan, the Helmand Valley project sought “to immobilize the nomadic 
Pashtuns,” the country’s ruling ethnicity “whose migrations were a 
source of friction with Pakistan.” The endeavor received praise from a 
visiting historian, Arnold Toynbee, in 1960.49 In 1967, the head of the 
Aswan Regional Planning Project told a reporter from the New York 
Times that the goal of the high dam was “to make Aswan the Pitts-
burgh of Egypt.”50

Contemporary opinion held that dams could deliver many things, 
including peace. In a speech at Johns Hopkins University in 1965, the 
American president Lyndon B. Johnson outlined a strategy for ending 
the Vietnam War with a “TVA on the Mekong.”51 After Israel’s victory 
in the Six- Day War, a memorandum from the US Department of the 
Interior proposed to bring peace to the Middle East through “vigorous 
water statesmanship.”52 Others were just thinking about transporta-
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tion problems. The Hudson Institute, a think tank led by the American 
futurist Herman Kahn, proposed a South American “Great Lakes” 
system for an inland waterway from the Orinoco to Buenos Aires.53 So-
viet engineers built one giant dam after another while the propaganda 
machine extolled the concrete virtues of Socialism.54

Dominy knew the reality behind these visions. He had traveled to 
Afghanistan in 1959 and found that “after only a few years of irriga-
tion the land was white with salt.”55 In a letter to a US official in Ethi-
opia, he called the Helmand Valley project “an unfortunate example 
of project aid far beyond the capacity of the local government to fi-
nance and maintain after construction is completed.”56 But at the 
same time, Dominy knew that the project would be “politically signif-
icant because of its proximity to Soviet Russia and the adverse reaction 
that will prevail in official Afghan circles if an American- identified 
program of this magnitude continues its unsuccessful trend.”57 Cold 
War politics shaped the global boom of dam building after 1945, not 
least because the Aswan dam taught what might happen when a su-
perpower said no. The United States and the World Bank withdrew 
their support in 1956, which led to the Suez crisis and Egypt’s turn to 
the Soviet Union.58 Memories of the debacle were still fresh when the 
World Bank was funding its drainage project in the Nile delta in the 
1970s. The project had been on the bank’s “Problem Projects list” since 
January 1972, and the problems included “major cost overruns, inade-
quate budgetary allocation of local funds, insufficient consultants’ ser-
vices, unsatisfactory contractual relationships, delays in equipment 
procurement and failure to make adequate use of existing equipment,” 
but an internal World Bank memorandum urged taking it easy, on the 
grounds that it was “the first project since the severely strained rela-
tions of the 1950’s.”59 And then there were the other conflicts beyond 
the Cold War framework. When the deadline for the partition of India 
and Pakistan approached, the British official who defined the new 
border frantically sought a line that squared demography with irriga-
tion systems in the Indus River basin, only to conclude that there was 
no such line.60

After decades of dam construction, a lot was known about the many 
things that could go wrong in large water projects, and the same held 
true for the political expediencies that shaped project management. 
Dominy was intimately familiar with both because his career included 
a long stint in the Allocations and Repayment Branch of the Bureau of 
Reclamation, where dealing with past fiscal blunders was the daily 
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bread.61 Dominy knew that, beyond a certain point, there was not 
much one could do about a botched project, but at least one could 
learn from the experience, and he was religious about the formulas 
and procedures that his bureau used for new projects. He even said so 
in his boisterous interview in Korea. “A project should be planned pa-
tiently and carefully, considering the possible future outlook,” Dominy 
told the Seoul Economic Daily Press. As an illustration of what he had in 
mind, he warned that it took “25 years on an average to plan and con-
struct a major dam in the United States.”62 When the Department of 
the Interior, the parent agency of the Bureau of Reclamation, asked 
Dominy for his input on its watery Middle East peace plan, he stressed 
the bureau’s expertise and warned that “the employment of either 
technology on a crash basis should not be considered as a substitute 
for more thorough study of alternatives.”63 He even dared to throw 
cold water on Johnson’s “TVA on the Mekong.” When the project was 
finally taking shape with a pioneering endeavor at Pa Mong, Dominy 
called on Cambodia, Laos, Thailand, and South Vietnam “to agree in 
advance on the elements necessary to fit operation of Pa Mong into a 
basin system.”64 It was an almost prohibitive requirement, but Dominy 
found treaties “essential . . . to avoid misunderstandings.”65

Seen from the ground, the postwar dream of development (see 
chapter 32.3, Planning Development), the idea that state power, sci-
ence and technology, economy and society would all pull together in 
a direction vaguely called “progress,” was arguably dead on arrival. 
There were always multitudes of goals that claimed to bring “prog-
ress,” and when it came to the allocation of limited amounts of water, 
there were inevitably winners and losers. Sometimes it was difficult to 
say which side people were on: many of the refugees from the 1960s 
Mangla Dam project in the Kashmir ended up as immigrants in the 
United Kingdom.66 However, there was certainly no water authority 
“holding the desert and the river in its indefatigable grip,” as a Wittfo-
gelian reading would suggest: the power of water was far more mud-
dled than that.67 It was more a close entanglement of environments 
and technologies, residents and visitors, managers and water users 
that curtailed the range of options for all parties involved. The typical 
dam was far more a Faustian bargain than a tool of despotism.

But while Wittfogel’s hydraulic power was a poor reflection of real- 
world dams, it did capture something of the charisma that dams had 
for those in the upper echelons of society. In an address to a sympo-
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sium on “space age irrigation” in 1968, Dominy called on “the ambi-
tious, the mentally alert and the skilled who are needed to become the 
leaders of tomorrow,” and with retirement in sight, he was obviously 
thinking about his own reincarnation.68 Nowhere was the man of en-
ergy more in his element (and no, there is no need for gender balance 
in this formulation) than in the planning stage, and Dominy banked 
on new projects knowing that they were facing the law of diminishing 
marginal utility. “The relatively simple water projects of the past de-
cades have been built,” Dominy told the convention of the Associated 
General Contractors of America in 1962.69 Dominy built nonetheless, 
and he was a master at milking Congress for his projects. “In any one 
year of the 1960s, the bureau’s construction budget exceeded all the 
expenditures of the Bureau of Reclamation from 1902 to 1933.”70

Dominy ran the Bureau of Reclamation, in John McPhee’s memo-
rable phrase, “as if he were driving a fast bus,” and it is perhaps time to 
recognize his tenure as an exemplification of what hydraulic mes-
sianism could lead to in spendthrift times.71 It remains a matter of be-
lief whether Dominy was really the Messiah, but he drove his agency 
to achieve the bureaucratic equivalent of running on water. Dominy’s 
hydraulic regime thrived for the same reason that race boats fly above 
water, because of speed rather than buoyancy, but gravity eventually 
won the upper hand: the real- world entanglements of water projects 
caught up with hydraulic agencies sooner or later, and powerful bu-
reaucracies turned into puppets of their own creations. The despotism 
of dams came back to haunt those who built them.

3. PATH DEPENDENCIES

As befits a water project, the construction of Aswan High Dam was an 
eventful affair. With US funding no longer available, Nasser national-
ized the Suez Canal in 1956, a step that has been called “one of the 
most important African initiatives of the twentieth century.”72 The ill- 
fated military intervention of Israel, Great Britain, and France that 
sought to reverse nationalization is widely cited as a milestone in the 
demise of the British Empire.73 Soviet and Egyptian engineers quar-
reled over what to make of the blueprints that the German construc-
tion company Hochtief had drafted before Suez.74 A legendary 
UNESCO project saved some archaeological treasures from ancient 
Egypt while anthropologists rushed to study 120,000 Nubians, whose 
ancestral homeland was bound to drown in the lake.75 On the con-
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struction front, Soviet specialists “declared a production crisis amid a 
desperate need for more skilled labour” in 1962, and the heat and the 
remote location created additional difficulties.76 The casualty rate from 
accidents became subject to dark retrospective ruminations.77

Every dam project is a gamble that runs for an unspecified number 
of years, and megaprojects are the hydraulic equivalent of betting the 
farm. For Paraguay’s dictator, Alfredo Stroessner, and his Colorado 
Party, the Itaipú Hydroelectric Dam, a joint project with Brazil that 
was the world’s largest until Three Gorges Dam, was a tool to consoli-
date the regime’s power, create and reward loyalists, and suppress op-
position.78 Completing Itaipú took almost two decades, but even 
smaller projects could drag on for a long time. The Bumbuna hydro-
electric project in Sierra Leone was initiated in the early 1970s, site 
preparation began in 1982, civil war brought everything to a standstill 
in 1997, the World Bank approved a grant for completing the project in 
2005, and when the power plant finally became operational in 2009, 
planning shifted to a second phase that will add more generation ca-
pacity.79 Aswan advanced at a brisk pace by way of comparison, and 
the construction site made an impression even on those who knew 
what a dam under construction looked like. When a tour of the Inter-
national Commission on Large Dams came to Aswan in 1963, the trip 

29.2 Gamal Abdel Nasser observing construction of the Aswan High Dam. 

Image, Bibliotheca Alexandrina, Wikimedia Commons.
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report of a US engineer declared, in rhetoric that only engineers can 
get away with, that from a distance, workers in a quarry “resemble a 
swarm of ants working on an ant hill.”80

Work came to an end around 1970, which was not a good time to 
complete a hydroproject. Global environmentalism was approaching 
its first all- time high, and it was deeply skeptical of megaprojects with 
all sorts of negative repercussions. US environmentalists were particu-
larly keen, as the American environmental movement had grown to a 
significant extent out of protests against water projects in the Amer-
ican West.81 Aswan Dam was also an easy target because Egypt was not 
a US ally, and having been at war with Israel did not improve things. 
And then there was the combined backdrop of Pharaohs, Herodotus, 
and the Bible that made an intervention of brute force technology 
look like barbarism.82 Echoes of contemporary stereotypes linger in the 
narratives of environmental historians. Joachim Radkau remarked on 
the Aswan project that “Soviet engineers . . . destroyed an irrigation 
culture that had ensured sustainable agriculture for five thousand 
years.”83

The Aswan High Dam did cause a number of problems. An article in 
the UNESCO Courier called the weed invasion “perhaps the most se-
rious side- effect” after twenty- five years.84 Those who suffered from an 
infection with schistosomiasis were probably inclined to disagree, as 
the parasitic disease spread in stagnant water, and schistosomiasis be-
came subject to international aid programs.85 Lack of sediments in-
creased the need for fertilizer use and caused severe coastal erosion. 
Soils became saltier and less fertile. Ancient Egyptian monuments suf-
fered from an elevated groundwater level.86 Brickmakers went out of 
business when the traditional use of silt for mud bricks was banned in 
1984.87 Perhaps most critically, even the resources of the mighty Nile 
were facing limits, not least through evaporation in one of the hottest 
places on earth, and studies have long realized “the threat of a water 
crisis in the near future.”88 And then there are the hypothetical risks. 
The Germans considered an attack on the old Aswan Dam during 
World War II, and the new dam will always be the Achilles’ heel of 
Egypt.89 It would not be the first wartime destruction of a high dam. 
During the Korean War, the US Air Force destroyed North Korean res-
ervoirs in “a type of psychological and social warfare,” and tens of 
thousands died in southern Ukraine from the hydraulic equivalent of 
friendly fire when the retreating Red Army blew up one of the world’s 
largest dams across the Dnepr River on August 18, 1941.90



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 442 

However, the lingering question is how to weigh these problems 
against the positive effects. The reservoir helped Egypt through several 
consecutive years of drought, something that the old dam could never 
have done. Aswan is a major source of electric power, some of which is 
used in the production of nitrogen fertilizer (see chapter 19, Synthetic 
Nitrogen).91 The dam also improved navigation, allowing tourists (see 
chapter 22, Baedeker) to conclude their Nile cruise on time. Research 
will continue, and it will likely remain inconclusive. Ewald Blocher, 
who has studied measurements and modeling on the Nile, has argued 
that the sheer volume of accumulated data makes definitive results im-
possible.92 And then there is the rift between different disciplines, as 
academic specialization has long taken its toll in hydraulic expertise. 
In 1965, officials from the World Bank and the Bureau of Reclamation 
discussed why their Indian partners were so relaxed about waterlog-
ging and salinity problems in their Indus watershed projects, two se-
rious issues downstream in Pakistan, and they came to the conclusion 
that they had talked mostly “with the people concerned with design 
and construction of engineering works, rather than those charged 
with obtaining the agricultural benefits from the completed system.”93

And then there was the silt, an issue where everything depended on 
worldviews. When the International Commission on Large Dams 
came to Aswan in 1963, visitors were told that silt could accumulate 
“for a period of 500 years before the live storage of the reservoir will be 
encroached upon.”94 Twenty years after the dam’s inauguration, the 
official estimate was 362 years, but uncertainties about two variables 
allowed life- span estimates between 299 and 535 years.95 But should 
silt be a matter of concern? In Cadillac Desert, a scathing critique of 
water development in the American West, Marc Reisner argued that 
siltation shows how dams are “oddly vulnerable things”: “Every reser-
voir eventually silts up— it is only a matter of when.”96 But for those 
who were living in the shadow of a dam, there were always other is-
sues, such as the difference between 5½ and 6 feet maximum depth 
capacity for trenchers and whether it was a real or a cooked- up issue. 
Was Steenbergen flagging the issue out of pure self- interest insofar as 
revisions in the tender increased its chances of getting the contract? It 
certainly did not hurt Steenbergen to write the report, as the Dutch 
company, now incorporated as Steenbergen Hollanddrain Egypt, con-
tinues to hold a near- monopoly in the field. The company website 
claims that “90% of the trenchers operating in Egypt in the field of 
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pipe laying and underground irrigation carry the Hollanddrain 
logo.“97

For most people in Egypt, Aswan High Dam is not something that 
should be argued about on principle. It is a reality of life, a concrete 
barrier (with rocks and clay to boot) that channels water and profits, 
diseases and opportunities, and one had to work with it for better or 
worse. Ancient Egypt probably had a sustainable form of agriculture, 
but if we can trust Flavius Josephus’s Judean War, it had some 7.5 mil-
lion people in the times of the Roman Empire, and today’s Egypt has 
about 100 million hungry citizens.98 And besides, removing a dam is 
more difficult than one might think.

Modernity’s love affair with dams has left plenty of barriers that no 
longer serve a purpose, but dismantling them is an ongoing struggle. 
New England has more than 14,000 dams, many of them leftovers 
from industrial uses in the nineteenth and early twentieth centuries 
that no longer exist. Removal would offer prospects for the revitaliza-
tion of rivers, but in the twenty- first century, conservation projects re-
quire careful investigation. Many New England dams receive more 
scrutiny than ever before now that their lifespan is nearing its end, and 
the judgment of scientists may not be the final word. In 2008, after a 
five- year study involving 17 agencies and organizations, the town of 
Greenfield, Massachusetts, agreed to remove two dams for river resto-
ration, one of which was labeled “high hazard.” Six years later, the 
town reversed the decision in the face of community protests.99 A mix 
of nostalgia, resistance to outside interference, and uncertainty about 
benefits has fueled opposition from New England locals, and by the 
mid- 2010s, less than 1 percent of the region’s dams had been slated for 
removal.100

New dams are facing resistance too, clearly a testament to collective 
learning in a globalizing world. We are beyond the point where 
megaprojects can be launched without critical questions being asked. 
Sometimes dams were built nonetheless, such as the Three Gorges 
Dam in China, a project that was shelved in the early 1990s after an 
eight- year- long environmental impact review, and realized ten years 
later.101 Others were canceled after international protest, such as the 
Arun III project in Nepal that the World Bank killed in 1996.102 Celeb-
rities (see chapter 23.1, Celebrity Status) have rallied to the cause. 
James Cameron, the director of the blockbuster movie Avatar, traveled 
to the Amazon in 2010 and met with Indigenous leaders to protest 
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against Brazil’s Belo Monte hydroelectric project, though his stance 
might have been more convincing had it not been for his residence in 
a desert city named Los Angeles.103 It is an existential issue for Indige-
nous people who live below an upcoming dam and a convenient one 
for Western activists, as dam projects have mostly petered out in the 
industrialized world. In the United States, it fell to the first commis-
sioner of reclamation in the Clinton administration, Daniel P. Beard, 
to announce “that the grand construction phase of reclamation his-
tory had passed” and that it was time for new agendas.104

Belo Monte is now on the grid, and even Arun III is under construc-
tion, this time with Indian money to supply electric power to the sub-
continent’s air conditioners (see chapter 20, Air- Conditioning).105 The 
rationale is more plausible from a non- Western perspective: the inter-
national campaign against Arun III had mostly ignored public opinion 
in Nepal, which had clearly favored the project in the 1990s.106 Many 
countries in the Global South depend on hydroelectric projects to sus-
tain their power grids, and they are willing to pay a price for it. When 
Burkina Faso built Kompienga Dam, the country’s first hydroelectric 
project, it accepted a record- setting ratio of 1,426 hectares of inun-
dated land for 1 megawatt of generating capacity; the ratio for the 
Three Gorges Dam was 317 hectares per megawatt, and it was 5 hect-
ares per megawatt for the Grand Coulee Dam in the northwestern 
United States.107 Other countries have accepted dependence on neigh-
boring countries. Ghana has relied on imported electricity from Côte 
d’Ivoire when the water level behind Nkrumah’s Volta River dam was 
too low, and Kenya had several years when it received a third of its elec-
tric power from a dam at Jinji in Uganda, which incidentally stands 
roughly where Churchill wanted a dam in 1908.108 These dependencies 
have obvious risks, though the domestic politics of hydroelectricity 
can be perilous as well. Blackouts and rate increases in Kyrgyzstan, 
where 90 percent of domestic power production is hydroelectric, were 
major factors in the ouster of the Kyrgyz president Kurmanbek Bakiyev 
in 2010.109 In January 1987, workers at Itaipú went on strike when Stro-
essner was about to arrive for the ceremonial initialization of several 
new turbines, and Paraguay’s dictator was deposed in a coup two years 
later.110 On the Brazilian side, Itaipú triggered rural protests that helped 
launch the Landless Workers Movement (see chapter 6.3, In Spite of 
All Doubts).111

Political conflicts run through the history of Aswan, and they were 
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both domestic and international. An irrigation project at Gezira south 
of Khartoum became subject to extensive negotiations between colo-
nial and postcolonial officials in Egypt and Sudan.112 The newly inde-
pendent countries signed a water- sharing agreement in 1959, one year 
after Egypt’s contract with the Soviet Union, but that turned out to be 
a mere temporary settlement.113 The most recent chapter is the Grand 
Ethiopian Renaissance Dam on the Blue Nile, which has been de-
scribed as “a ‘game- changer’ that challenges Egypt’s long- standing he-
gemony over the Nile Basin.”114 It is hardly the only standing conflict. 
In Central Asia, hydroelectric projects in Kyrgyzstan and Tajikistan 
generate tensions with downstream Uzbekistan, Kazakhstan, and 
Turkmenistan.115 Burundi, Rwanda, and Tanzania signed contracts for 
initial construction work of the Regional Rusumo Falls Hydroelectric 
Project in 2016.116 There are also ongoing negotiations about a collabo-
rative project to replenish Lake Chad, with a 2,400- kilometer canal 
that would bring water from the Congo River watershed to the Central 
African Republic, where it would enter an existing river that flows into 
Chad. Twelve African countries are involved in the project, but only 
three, Cameroon, Nigeria, and Libya, are supposed to provide three- 
fourths of the funds, and the last two are high on any list of failing 
states.117 Perhaps the best one can hope for in international water con-
flicts is an independent authority that investigates the issues at stake. 
The World Bank conducted an environmental impact study on dam 
projects in Mongolia that would affect Russia’s Lake Baikal.118 The 
knowledge acquired from over a century of high dam construction will 
never provide unambiguous conclusions, but as it stands, it has a 
better track record when it comes to sustainable solutions than does 
raw multilateral arm- twisting or civic activism from afar.

All the while, others are at work completing the projects of the past. 
The Helmand Valley Project crawled forward decades after Toynbee’s 
visit in 1960 and reached a milestone in early 2001 when the Taliban 
linked the hydroelectric plant of Kajakai Dam to the city of Kandahar. 
American bombs destroyed the plant a few months later.119 In 2008, 
the British military conducted its largest route clearance operation 
since World War II when it devoted several thousand soldiers to bring 
an 18.5- megawatt turbine to Kajakai Dam in Helmand.120 The parts 
were still waiting to be installed three years later, as Chinese contrac-
tors had fled, 500 tons of cement were waiting to be delivered, and ex-
isting power lines could not handle the extra voltage.121 The magic is 
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long gone from the dreams of hydro- development, and so are the big 
men who purported to guide them to success, but their concrete lega-
cies remain with us for better or worse. If dams are really Faustian bar-
gains, it would seem that the devil is still out there collecting 
signatures.



30

The Rice- Eating Rubber Tree

Speaking of Dependence

1.   IN THEIR DREAMS

A dream was all the rage among the Indigenous people of Borneo in 
the 1930s. Nobody knew who spoke about it first, and it did not seem 
to matter who did, for the plot was galvanizing in its own right. It was 
about rice and rubber trees, two plants that most people on the South-
east Asian island were familiar with. The dream was about how rice 
mysteriously disappeared after being spread out in the sun to dry, only 
to be found again inside a hollow rubber tree. The idea of a rice- eating 
rubber tree touched a nerve among people who saw rice as their staple 
food, and Western ideas about the privacy of dreams were unknown to 
the tribal societies of Borneo. They felt that dreams were there to be 
shared and discussed in a common effort to decipher their meaning. 
The dream of the rice- eating rubber tree became the stuff of daily con-
versations, and some people felt that it took more than words to get to 
the bottom of the mystery. They cut down rubber trees to see whether 
they were really hiding some rice.1

Unlike rice, rubber trees were relatively new to Southeast Asia. They 
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arrived in the late nineteenth century after a transfer from Brazil via 
Kew that entered the combined annals of botanical exchange (see 
chapter 27.2, Botanical Exchange) and biopiracy (see chapter 28.2, 
Legal Titles). Rubber trees of the Hevea brasiliensis variety gave off 
abundant amounts of high- quality latex from incisions in their bark, 
and latex turned from a biological curiosity into a priced raw material 
when Charles Goodyear discovered vulcanization and launched the 
modern rubber industry in the 1840s.2 The director of Singapore Bo-
tanic Gardens, Henry Nicholas Ridley, devoted a good part of his time 
and reputation to the introduction of Hevea brasiliensis in Southeast 
Asia, and when the first plantation went up in Malaya in 1896 after 
almost two decades of botanical work, the global geography of rubber 
changed dramatically within a matter of years. Rubber plantations 
sprang up in Cameroon, German East Africa, and French Indochina, 
but Malaya and the Dutch East Indies were the ones that came to dom-
inate the world market while Brazilian rubber fell off the cliff.3 Rubber 
production had brought in a quarter of Brazil’s export revenues be-
tween 1898 and 1910, but it relied on thousands of rubber tappers in 
the Amazon rain forest, and wild collection was no match for planta-
tions in Southeast Asia.4 An Amazon tapper produced about a quarter 
of the annual yield of an Asian worker, and the quality was inferior.5

But in the 1920s, plantations in Southeast Asia faced growing com-
petition on their own turf. Smallholders in the region had long pro-
duced commodities for distant consumers, but rubber brought 
market- oriented production among smallholders to a new level.6 De-
mand for rubber looked robust as automobilism was ascendant (see 
chapter 34, Autobahn), and cultivation required no special skills. Just 
like pepper and coffee in earlier days, rubber “could be woven directly 
into the fabric of swidden farming.”7 After clearing trees and under-
growth from a new plot, farmers planted Hevea seeds along with the 
first rice, thus giving rubber a head start over other trees. When the 
rice field was abandoned, rubber trees were big enough to keep under-
growth at bay.8

The combination of rice and rubber invited thinking in terms of 
tradition and modernity, and anthropologists have read the dream of 
the rice- eating rubber tree accordingly. Vinson Sutlive argued that it 
was about “the conflict between traditional rice farming and rubber 
gardening” with its lure of “large profits.”9 But from the smallholders’ 
perspective, the dream was not so much about big overarching con-
cepts as about the advantages of a dual economy. Rice and rubber com-
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bined the safety of subsistence production with the opportunities of a 
cash- based economy. The combination also provided a safety net if 
one of the crops ran into trouble, and biological contestations were a 
factor to be reckoned with in modern times (see chapter 12, Boll 
Weevil). The combination also made sense in ecological terms, as the 
two plants were largely complementary out in the field. Rubber trees 
were perfect for the labor regime of peasants, as tapping could be de-
layed when other tasks were more urgent. While rubber plantations 
were struggling to recruit and retain workers, smallholders relied on 
unpaid family labor, supplemented by hired hands if necessary.10 Fur-
thermore, rubber plantations held a lot of fixed capital, and they were 
slow to respond to price fluctuations because rubber trees took a few 
years to reach maturity. And as it happened, commodity markets of 
the time were notoriously unstable.11

However, the plantation lobby had the ear of colonial authorities, 
and stabilization of world rubber prices was the overarching goal of 
the International Rubber Regulation Agreement of 1934. Signed by the 
United Kingdom, India, the Netherlands, France, and Siam, it aimed to 
curtail production through taxes, sales quotas, and limits on planting. 
Like most agreements of its kind, the International Rubber Regulation 
Agreement triggered endless negotiations over details, but the bottom 
line was clear: “The benefits of restrictions were very unevenly divided 
between estates and smallholders, to the disadvantage of the latter.”12 
The agreement sought to stabilize the estates, and lacking political 
pull, smallholders on Borneo had no choice but to live with discrimi-
nation on the rubber market. But they could adjust their behavior. 
That was what the rice- eating rubber dream was all about.

While the dream was agnostic about the benefits of rubber trees, it 
was keenly aware of the value of rice: it could only capture minds in a 
society that was terrified by the prospect of disappearing rice. Keeping 
a balance between subsistence needs and market production was tradi-
tionally at the heart of Indigenous agriculture on Borneo, and the 
dream was about the loss of balance in one direction only: rubber 
could eat rice, but rice was no threat to rubber. As Michael Dove has 
argued, “The dream was a mythologically condensed expression of an 
undesirable trajectory in agricultural development.”13 It told those 
who banked on rubber and neglected rice production that they were 
going down a dangerous path.

The rice- eating rubber tree was an Indigenous trope bound to a cer-
tain time: it never flourished again after its heydays in the 1930s.14 It 
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was more open in geographic terms, as it forged a link between choices 
in Bornean woodlands and world politics. “The dream of the rice- 
eating rubber illuminates Bornean tribesmen’s consciousness of the 
threat posed by overcommitment to global commodity markets,” 
Dove noted.15 Indigenous people could not do much about interna-
tional agreements, and it was obviously disturbing for smallholders to 
be at the mercy of shifting global markets, but at least they could work 
through the experience by debating a dream. It was not a unique situ-
ation in the global world of resources.

2. IN THEIR THEORIES

Dreams were not the only Indigenous response to the fall of rubber 
prices. In Sarawak in northwestern Borneo, where the British colonial 
government had encouraged planting, some Iban people saw their de-
clining market prospects as an act of betrayal, refused to pay taxes, and 
launched a hapless rebellion.16 Resistance runs through commodity 
histories from the slave uprisings on Caribbean sugar plantations (see 
chapter 2, Sugar) to Gandhi’s salt march (see chapter 23, Gandhi’s 
Salt), and for all the differences in tactics and outcomes, the tension 
between local conditions and global connections is a running theme 
in commodity history. Latin America had a long and tragic history in 
this regard, and it is more than a coincidence that Michael Dove, who 
solved the riddle of the rice- eating rubber tree, drew inspiration from 
Michael Taussig’s The Devil and Commodity Fetishism in South America.17 
Taussig described how proletarianized peasants on sugarcane planta-
tions in Western Colombia worked through their experiences with a 
trope about a deal with the devil.18

Conversations about commodities had a whiff of fatalism in Latin 
America, and a sense of victimization ran through societies. It inspired 
Eduardo Galeano to write Open Veins of Latin America, a classic of Latin 
American studies that chronicled, in the words of the subtitle, “five 
centuries of the pillage of a continent.”19 It was an indictment of global 
dependencies as well as national elites, and as a critical journalist, Ga-
leano was forced into exile after a military coup in his native Uruguay 
in 1973, but the underlying sentiment was well familiar to those in 
power, and some politicians put it on paper in their own peculiar ways. 
One of the more dramatic expressions came from Getúlio Vargas, the 
erstwhile dictator of Brazil and the country’s democratically elected 
president from 1951 to 1954. “I fought against the looting of Brazil,” 
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Vargas declared in a letter that he penned inside the presidential 
palace. Then he shot himself in the heart.20

In the years before his suicide, Vargas had embraced state- led indus-
trialization and import substitution to turn Brazil into a developed na-
tion. When these policies failed to achieve the desired result, 
dependency theory captured hearts and minds on the continent and 
beyond.21 It was the Global Sixties at work.22 The Cuban Revolution 
had opened a new sphere for visions of a different Latin America be-
yond a hegemonic United States. Universities were hiring, intellectuals 
took pride in engaging with real- world issues, and new institutions 
sprang up at the intersection of academia and politics. Located in San-
tiago, Chile, the UN Economic Commission for Latin America and the 
Caribbean became a hub for dependency theorists.23 And in the 1960s, 
if you sought to make it in certain circles, you were nothing without a 
theory.

Dependency theory had a number of attractions. It provided an es-
cape from the orthodoxies of Marxism, particularly its stage theory, 
which suggested that feudal societies had to go through a phase of 
thorough capitalist development before moving on to Socialism. Seen 
through the lens of dependency theory, agricultural production was 
not necessarily a relic of feudalism: it could be an integral part of a cap-
italist system. Dependency theory stressed that inequality was not 
only about social relations but also about geography, and the core–pe-
riphery concept became a cornerstone of Immanuel Wallerstein’s 
world- systems theory.24 It served as a caveat about Ricardo’s theory of 
comparative advantages, as it naively assumed a level playing field that 
only existed in the mythology of free trade. In a wider context, depen-
dency theory gave wings to political hopes, and Latin America lingers 
as a canvas for dreams about a better world to this day.25 In the words of 
Andrés Velasco (see chapter 15.3, Dutch Disease), then a professor of 
international finance and development at Harvard University, depen-
dency theory was “a religion that shaped the cosmology of a genera-
tion of Latin American leftists in the 1960s and 1970s and of leaders 
from Chilean President Salvador Allende to the Nicaraguan Sandini-
stas.”26

Dependency theory has been criticized more recently for its disin-
terest in culture, though that may say more about scholarly predilec-
tions in the age of postcolonial theory.27 Unlike orthodox Marxism, 
dependency theory looked beyond class relations and the collusion 
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between capitalists and the state. As Louis Pérez has noted, “Depen-
dency was seen to penetrate all levels of national institutions and as-
sume a variety of forms.”28 Furthermore, dependency theory was part 
of a cultural self- assertion, a genuine Latin American contribution to 
economic thought and a critique of domestic elites who looked abroad 
for values, careers, and consumer goods. The trajectory of some de-
fining books surely mirrored persistent cultural hierarchies. Depen-
dency and Development in Latin America by Fernando Henrique Cardoso 
and Enzo Faletto was published in Portuguese in 1968 and in Spanish 
in 1969, but the English edition had to wait until 1979, “surely evi-
dence of continuing North American ethnocentrism vis- à- vis Latin 
America.”29 But once beyond the language barrier, it met with a recep-
tive audience. Velasco wrote that “U.S. college campuses embraced de-
pendency with evangelical fervor.”30

Like most intellectual trends, dependency theory was not a mono-
lith. “There are almost as many currents of dependency analysis as 
there are major contributors to the debate,” a professor of economics 
observed in a review article of 1980.31 Dependistas looked at different 
countries, and they offered their diagnosis of Latin America’s disease 
in different strengths. Andre Gunder Frank opened the preface of his 
Capitalism and Underdevelopment in Latin America by sternly declaring 
his belief that “it is capitalism, both world and national, which pro-
duced underdevelopment in the past and which still generates under-
development in the present.”32 In such a reading, Latin America could 
only overcome underdevelopment by breaking with the world capi-
talist system, and Frank was looking forward to “the successful pursuit 
of the revolutionary class struggle in Latin America.”33 Cardoso and 
Faletto offered a more open- ended view in Dependency and Development 
in Latin America, concluding that they did “not try to place theoretical 
limits on the probable course of future events.”34 In the introduction 
to the English edition, they even expressed doubts about the need for 
theory: “We refer to ‘situations of dependency’ rather than to the ‘cat-
egory’ or the ‘theory’ of dependency.”35 Change was possible for Car-
doso and Faletto, and they had an idea where to look. “In Dependency 
and Development, the national level is the site of potential agency; the 
global level is the source of structural constraint.”36

As it happened, Cardoso pursued a political career on the heels of 
his academic one. He became a senator for São Paulo in 1983, federal 
minister of finance in 1993, and president of Brazil in 1995.37 Economic 
policy during his presidency focused on a successful fight against infla-
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tion and a push for privatization, two issues that were more reminis-
cent of the neoliberal spirit of the 1990s than of writings from the 
1960s, and when he left office in 2003, he became a voice in the critical 
discourse on globalization. Cardoso argued for “globalized social de-
mocracy,” a combination of “openness to international markets, ro-
bust social policies that promote social justice, and a democratically 
accountable state.”38

Along the way, Cardoso also served as president of the Interna-
tional Sociological Association. In his presidential address of 1986, 
Cardoso argued for an undogmatic sociology that was “unafraid to 
venture into fields where there may not be much scientific rigour.”39 
Furthermore, he sketched the need for “a theory of change which does 
not assume that the destination— for developing countries, the safe 
haven already found by the developed countries— can be known in ad-
vance.”40 With knowledge of his two terms as president of Brazil, it 
reads like an anticipatory commentary on a political career that left 
observers dizzy. Did Cardoso abandon his intellectual roots for the 
presidency, and if so, what did that mean? Some felt betrayed. Cardo-
so’s greetings to the 1997 meeting of the Latin American Sociological 
Association in São Paulo drew jeers from an audience more enamored 
of Ché Guevara, Nicaraguan Sandinistas, and Mexican Zapatistas.41 
Others were merely surprised. The Penguin History of Latin America de-
scribed his anti- inflation program as “a spectacular volte face.”42 And 
some were gleeful. In an obituary for dependency theory published in 
Foreign Policy, Velasco recalled how Cardoso shocked a left- leaning 
crowd at Yale University in the early 1980s, first by wearing a neat blue 
suit and then by forsaking Socialism in favor of “perfecting capi-
talism.”43 Cardoso was not terribly good at playing to the instincts of 
academic audiences, and he was probably used to being misunder-
stood by that time. He published a scathing dissection of the US 
dependency- theory discourse as early as 1977.44

As an elder statesman, Cardoso was confident that he had remained 
true to his original commitment. Leftists and romantics were inclined 
to disagree, and those who fell into both categories disagreed with par-
ticular vigor, but in the end, it was all a matter of perspective. Cardoso 
was both an intellectual and a political entrepreneur, and the latter 
tends to teach lessons about the ambiguous merits of ideological pu-
rity. And what did it help to bask in a sense of victimhood when op-
portunities were out there in the economy?

Ideas were never pure (see chapter 23.2, The Power of Ideas), nor did 
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they provide an exhaustive guide in everyday life, and dependency 
theory was as good an example as the dream of the rice- eating rubber 
tree. The latter was a powerful warning, but it was not as if everyone on 
Borneo was heeding it. Some regions were recording rice imports and 
scarcity of land during the rubber boom, sometimes to the point that 
rubber trees had to be felled.45 The situation on Borneo was scarcely 
exceptional. In peasant societies, resilience and survival were goals 
rather than certainties, and whether they were actually achieved 
hinged on individual circumstances, environmental and commercial 
conditions, and luck. In any case, one may surmise that Cardoso 
would have found plenty of understanding in 1930s Borneo, where 
dreams were about balance rather than intellectual stringency. Maybe 
it was just that, in an interconnected world, myths were hard to retain, 
at least for those who refused to leave certain things out of the picture.

3. STUFF OF LEGENDS

Smallholders were not the only group on Borneo that was wrestling 
with a mental fixation in the 1930s. Officials and plantations em-
braced a mythology of their own, and like the rice- eating rubber tree, 
it was about the economy. Planters were aghast about the smallholders’ 
ability to produce rubber at competitive costs. Surely something was 
wrong about their success. Were they overtapping rubber trees, or 
spreading disease, or destroying virgin forests? Scientists looked into 
the allegations and disproved them one by one, leaving planters with 
no good excuse for their inferior productivity. It was a disturbing in-
sight for a group of people who saw plantations as the self- evident em-
bodiment of modernity (see chapter 2, Sugar), and it was about more 
than economics: it went straight to the heart of the colonial project. 
Corey Ross has pointed out how the smallholders’ success blurred ra-
cial hierarchies in a highly inconvenient way: “Any admission of being 
out- thought by ‘natives’ raised unsettling questions about why Euro-
peans were there at all.”46

It made for a nice symmetry of mythologies. As Michael Dove has 
noted, “This official myth of the diseased and threatening smallhold-
ings was . . . quite as structurally correct as the smallholder myth of the 
rice- eating rubber.”47 Time did not end the planters’ humiliation, 
though a lot happened in the forests of Borneo after the 1930s. Inde-
pendence for Indonesia and Malaysia changed power relations in the 
region, though not as much as smallholders might have hoped. Chi-
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nese rubber growers were violently evicted from West Kalimantan in 
Western Borneo, one of many conflicts in the Global South where a 
postcolonial legacy and postindependence power play intertwined: 
the Dutch colonizers had territorialized race and had denied ethnic 
Chinese access to land titles (see chapter 6, Land Title).48 In the 1970s, 
the Indonesian government sought to bring rubber smallholders into 
its orbit with an extension program and nuclear government estates 
that catered to satellite smallholders.49 Most recently, palm oil sur-
passed rubber as Malaysia’s most important organic commodity.50 But 
through it all, the smallholders’ share of production continued to 
climb while plantations were losing out. By the twenty- first century, 
smallholders produced more than four- fifths of Indonesia’s rubber.51

Unlike dependency theory, rubber production from smallholders 
received scant interest beyond the region, though it was not unique. In 
spite of the best efforts of the likes of Cadbury and the Lever Brothers, 
cocoa plantations invariably failed along Africa’s Gold Coast, and the 
last European cocoa plantation collapsed in the early 1940s.52 The re-
gion’s cocoa boom was the work of Indigenous peasants. In Ecuador, a 
strict government policy gave independent farmers a foot in the ba-
nana business while other countries were in the clutches of United 
Fruit (see chapter 10, United Fruit).53 None of these experiences gained 
much acclaim around the globe, helped by marketing departments 
that banked on consumers’ ignorance: a German trading house sold its 
trademark chocolate drink Kaba as a Plantagentrank (plantation 
drink).54 Maybe the Western imagination continues to bristle at the 
thought that peasants can compete with modern plantations. Or 
maybe they just stand in the shadow of other myths.

As iconic commodities go, rubber has shown potential. Several 
events entered the annals of modern history: the purported robbery of 
Hevea brasiliensis seeds (see chapter 28.2, Legal Titles), the genocidal 
reign of terror in King Leopold’s Congo, the forced labor investigation 
on Firestone’s rubber plantations in Liberia, and the wartime synthetic 
rubber projects in the United States and Nazi Germany. Others, like 
the Putumayo affair in the Western Amazon, at least made headlines 
for a few years. None of these events played out in Southeast Asia, 
which was quietly producing the lion’s share of the world’s natural 
rubber throughout the twentieth century. It might have gained some 
acclaim if Japan had pursued a scorched- earth policy at the end of its 
occupation during World War II, but Bornean rubber came out of the 
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war largely unscathed. In collective memory, oil, not rubber, was the 
defining commodity of the Pacific War (see chapter 35, Pine Roots 
Campaign).55

Rubber was an iconic commodity from the mid- nineteenth century 
to 1945, down to Blutgummi (Blood Rubber), a commodity novel of 
1938 that celebrated Germany’s synthetic buna rubber as a “triumph 
of reason” because it freed the world from the barbarism of free trade.56 
But natural rubber production went out of focus in the postwar years, 
and when it reemerged, it happened on the other side of the world 
from Southeast Asia. The union president Francisco Alves Mendes 
Filho, better known to the world as Chico Mendes, became a charis-
matic figure of global fame in the mid- 1980s when the Amazon rain 
forest emerged as an iconic region on the world’s mental map.57 
Mendes was a clever leader of rural workers in Brazil’s Acre Province 
who managed to forge links with environmentalists and human rights 
groups in other parts of Brazil, Europe, and North America. Under his 
aegis, the tapping business was rebranded as an act of environmental 
stewardship: “We demand to be recognized as [the] genuine defenders 
of the forest,” declared a statement by the National Meeting of the 
Rubber Tappers of Amazonia at a conference in Brasília in 1985.58

Brazil’s Indigenous people might have offered a different perspec-
tive, but they had no voice at the conference. Indigenous people had 
been involved in rubber tapping— the Putumayo affair was about 
abuse of native tappers— but much of the workforce, including Chico 
Mendes, had a migration background. However, Chico Mendes and 
his band of rubber tappers made an impression. Four years after the 
Brasília manifesto, Brazil’s legislature amended the country’s National 
Environmental Policy Act and allowed the creation of extractive re-
serves, a peculiar type of nature reserve (see chapter 26, Kruger Na-
tional Park) where tappers could do their job in an otherwise protected 
rain forest.59 Twenty years on, some fifty extractive reserves covered 
more than ten million hectares in Brazil.60

Chico Mendes did not live to see his struggle bear fruit. He was 
killed three days before Christmas 1988 after numerous threats from 
ranching interests, the prime cause of deforestation in Acre. The chief 
of Brazil’s Federal Police oversaw the investigation into the murder, 
and the killers were caught, somewhat to their consternation. Mendes 
was the fifth union president murdered in Brazil in 1988 and one of 
more than a thousand people who were killed in land disputes (see 
chapter 6, Land Title) in rural Brazil since 1980, and according to esti-
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mates from Amnesty International, fewer than ten killers had gone to 
jail.61 His death helped smother the tensions between tappers and en-
vironmentalists: a few weeks before his murder, Mendes yelled at a 
television when a report praised his crusade to save the “lungs of the 
world,” declaring that he fought “because there are thousands of 
people living here who depend on the forest.”62 Chico Mendes simply 
had it all: he had worked as a tapper, built a union, befriended environ-
mentalists and other activists at home and abroad, and he gave a face 
to the embattled Amazon rain forest. He had friends in high places, his 
picture in the New York Times, and, as of 1988, martyr status. And yet 
there was one question about Chico Mendes that remained largely un-
explored: Why were there any tappers left in the Amazon?

The region had never recovered from the collapse of rubber ex-
traction after 1910, and plantations came to naught in the Amazon; 
the most famous endeavor, Henry Ford’s Fordlândia project, was liter-
ally eaten up by South American leaf blight, a lethal fungus (see 
chapter 12, Boll Weevil).63 The last hurrah was during World War II 
when the Japanese advance in Southeast Asia put America’s rubber 
supply at risk, but US interest was already receding during the war 
when synthetic rubber took off. However, Brazil’s federal government 
kept subsidies for rubber tapping in place after 1945, which was per-
fectly in line with its import substitution policy.64 It was these subsi-
dies that made the difference. Without them, there would have been 
no tappers in the Amazon, no tappers’ union, and no Chico Mendes.

 One can find it an irony of history that a global icon emerged on 
the back of eminently anti- global policies. Or one can find it a case in 
point about how global interdependencies are neither one- way streets 
nor two- way streets. Commodities build multilayered networks that 
connect diverse places and people around the globe, and they produce 
outcomes in different forms, shapes, and degrees of significance. On 
an interdependent planet, it would be naive to assume that trends in-
evitably add up: they most likely do not. “The case of the rice- eating 
rubber dream suggests that, contra Wallerstein, incorporation— or, 
more accurately, an increase in the level of incorporation of local soci-
eties into the world system— does not initiate a sequence of predeter-
mined change,” Michael Dove wrote in his study on Borneo.65 The 
same is true when incorporation produces not just resources but also 
legends.





PART VII

The Age of Catastrophe

IT WAS AN AGE TO FORGET.  

IT WAS ALSO AN AGE THAT WE MUST NOT FORGET.

Unlike previous parts of this book, the final two sections focus on spe-
cific time periods. The twentieth century is unusual in world history 
because it had clear turning points that left their mark everywhere on 
the globe. Two world wars and a Great Depression changed lives and 
livelihoods around the planet, and the same can be said for consum-
erism and the Cold War after 1945. Change was not only more uni-
versal but also more dramatic than anything that the modern era had 
previously seen: it was truly an “age of extremes,” as highlighted in the 
title of Eric Hobsbawm’s acclaimed history of the twentieth century. 
Hobsbawm identified three distinct periods for the seventy- seven years 
from 1914 to 1991: an “age of catastrophe” from 1914 to the aftermath 
of World War II, a “golden age” that lasted into the 1970s, and the 
1970s and 1980s that Hobsbawm viewed as “the landslide.” The Age of 
Extremes was first published in 1994, but a quarter- century later, we can 
probably extend the last period into our own time.1 In fact, the land-
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slide metaphor looks far more plausible than it was at the time of 
writing. Hobsbawm, who died in 2012 and published a book under the 
cheery title How to Change the World in the year before his death, would 
probably be appalled about all the mud that has moved in recent 
years.2 Enthusiasm for freedom, democracy, and market forces defined 
the 1990s, but seen from 2020, that decade looks more like a tempo-
rary slowdown in a global avalanche.

The difference between the golden age and the landslide is open to 
debate in a vortexian history, as the environmental problems of the 
late twentieth century were intrinsically linked to mass consumption. 
In fact, the age of the landslide was exactly the time when environ-
mental debates and environmental policies changed in ways that res-
onate to this day. The 1970s and 1980s were watershed years for the 
global environmentalism that has transformed virtually every issue in 
this book, and all this was part of an even bigger transformation dis-
cussed in the final part of this book as “the great entrenchment.” Envi-
ronmental historians have fewer problems with the age of catastrophe, 
though scholars need to move a bit beyond Hobsbawm’s narrative. He 
does acknowledge “pollution and ecological deterioration” as by- 
products of the golden years, but by and large, Hobsbawm’s age of ca-
tastrophe is staunchly anthropocentric in nature.3

The age of catastrophe is defined by the beginning of World War I 
and the aftermath of World War II, and Hobsbawm’s discussion starts 
with a chapter on total war. This section concludes with a discussion 
of the pine roots campaign that explores the environmental dimen-
sion of total war, but that was only one of numerous manifestations of 
war between 1914 and 1945. The first two chapters focus on events that 
were not strictly military in nature but defined by its spirit: the “war 
against the kulaks” that plunged Ukraine and other parts of the Soviet 
Union into a devastating famine and the “battle for land” that Fascists 
fought in Italy’s Pontine Marshes and continued elsewhere. The inter-
ventionist legacy of war economies was the backdrop for a campaign 
for the use of agricultural raw materials launched by the chemurgy 
movement in New Deal America. War also shaped the mythology of 
contemporary projects, and some of these myths have kept historians 
busy ever since. It is perfectly clear that Hitler’s divided highways were 
not built for military purposes, but that may not become popular 
knowledge anytime soon.

The exigencies of warfare bolstered the authority of nation- states, 



 461 

P A R T   V I I

one of the most consequential developments for the environmental 
history of the twentieth century. In 1914, it was still undecided how 
state authorities would fare on environmental matters compared to 
the municipal authorities that built the sanitary city (see chapter 17, 
Water Closet), supranational bodies like the Brussels Sugar Conven-
tion (see chapter 2, Sugar), and private endeavors such as United Fruit 
(see chapter 10, United Fruit) and Chicago’s slaughterhouses (see 
chapter 18, Chicago’s Slaughterhouses). By 1945, the matter was set-
tled: nation- states had more money and more power than ever before, 
and they would be defining political agents until their powers shrank 
toward the end of the twentieth century. Goals and strategies could 
differ, as states could be everything from engines of war to nascent wel-
fare states, but there was no longer a real competition between the dif-
ferent levels of government.

State authorities served an unprecedented range of ideologies. The 
age of catastrophe saw the first Socialist and the first Fascist regimes of 
world history, and this section covers the full range of political sys-
tems. Ukraine’s Holodomor was tied to Soviet collectivization, the de-
fining policy of Socialism in the countryside. The section also looks at 
the three Axis powers at different stages of their historical trajectory: at 
peace with Nazi Germany’s autobahn project, at war with the Japanese 
pine roots campaign, and somewhere in between with Fascist Italy’s 
Pontine Marshes. The chemurgy movement in the United States mir-
rored the divergent impulses in open societies during and beyond the 
interwar years: democracy, market forces, scientific prowess, and the 
burgeoning state interventionism of the New Deal years. It is a mix 
that Western democracies are wrestling with to this day.

It makes for a striking contrast to the postwar years. All the chapters 
in the final section are defined by material trends: the craving for meat 
(battery chicken), the rise of nuclear power (Lucky Dragon No. 5), dan-
gerous chemicals (DDT), the oil glut and the inherent risks of large 
technological systems (Torrey Canyon) and an ephemeral but popular 
consumer product (the plastic bag). But in this section, each event 
hinged on a political decision or, in the case of the chemurgy move-
ment, the hope for one. Even more, decisions hinged to a significant 
extent on individual leaders: there might have been no Holodomor 
without Stalin, no land reclamation project in the Pontine Marshes 
without Mussolini, no autobahn project without Hitler, and no manic 
quest for pine roots without Japan’s generals. The following chapters 
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show that their decisions were shaped by contemporary trends and 
tropes, and yet structures and contexts only get us to a certain point. 
The age of catastrophe was also an age of big men.

This section is also the most Eurocentric in this book. For all the 
global repercussions between 1914 and 1945, they usually went back to 
events and decisions in Europe and North America. But these events 
were not distinctly European, and the Great Famine of 1932–1933, 
more recently reframed in Ukrainian nationalist mythology as the Ho-
lodomor, is a case in point. It mirrored the new nature of hunger crises 
in the modern age: they were no longer about material scarcity— the 
sheer absence of food— but about access to food. Governments and or-
ganizations have learned a lot about the management of food supplies, 
and the notable shift from emergency aid to nutrition regimes that has 
taken place in recent decades is stronger in policies than in public 
awareness, but authorities have pursued other goals at times. War and 
famine were closely linked throughout human history— the Book of 
Revelation depicted them as fellow horsemen— but in the twentieth 
century, war became the primary cause of mass starvation. It did not 
have to be a military conflict between nations. With collectivization 
and dekulakization in full swing, the Soviet Union of the early 1930s 
was arguably in a state of war.

The collective farm was a defining feature of the Communist world. 
None of the world’s Socialist governments could afford to dispense 
with an attempt to dispossess the peasantry. But the Soviet kolkhoz 
was scarcely a role model: born out of the chaos of the Great Famine, it 
was an unstable compromise between state and peasant interests. It 
tried to square central planning with individual initiative, and the re-
sult was no more satisfactory than similar efforts in other realms of the 
Socialist economy. Accountability was a notorious problem of Socialist 
rule right to the end: the East German dissident Rudolf Bahro de-
scribed the Socialist economy as “a bureaucratic mechanism with the 
tendency to kill off or privatize any subjective initiative.”4 It con-
strained the ability of Communist governments to confront environ-
mental problems, and it has framed the global memory of collective 
farming. Collectives fell apart along with the world of Communism, 
and where governments failed to reorganize corporate structures or re-
distribute the land (see chapter 6, Land Title), agribusiness seized the 
initiative. Ukraine’s oligarchs may be disinclined to acknowledge it, 
but they owe a good part of their assets to Stalin’s obsession with col-
lectivization.
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The Holodomor became a pillar of Ukraine’s post- Soviet identity. It 
has carried the imprint of transnational commemoration of the age of 
extremes— in a nutshell, Ukraine’s pro- Western governments sought 
to draw legitimacy from the Holodomor in the same way that Israel 
drew legitimacy from the Holocaust— but famines have raised ques-
tions about rulers wherever they have occurred in modern times: 
starving people heralded the ultimate failure of governance. Amartya 
Sen famously wrote in the 1990s that famines have never occurred in a 
functioning democracy, but some caveats are in order twenty years 
later, and not just because Sen’s list of resilient democracies included 
Zimbabwe.5 Only the most ruthless governments allow their people to 
starve, but they can leave them malnourished or obese and get away 
with it.6 And then there are the enduring hierarchies in the conscience 
of the world. Ukraine’s Holodomor received attention because Western 
audiences could relate to peasants in Europe. Contemporary Kazakh-
stan, where the victims were nomads and Asian, was a more difficult 
sell.

Ukraine and Kazakhstan were not the only places where food was a 
particular concern in the interwar years. Agricultural products were 
among the most globalized commodities before 1914, but war and the 
collapse of world trade in the wake of the Great Depression threw 
many nations back on their domestic resources. One of the conse-
quences was a quest for new farmland, a particularly significant quest 
in countries like Italy and Germany that were struggling to feed their 
populations from their own soil. Land reclamation in the Pontine 
Marshes sought to boost domestic grain production, and it served as a 
template for Italy’s African colonies as well as Nazi Germany’s con-
quests in Eastern Europe. Lebensraum was an ideology, an economic 
doctrine in the pursuit of autarky, and a concept for a mushrooming 
array of scientists and planners who sought to forge the new space and 
the new men who were supposed to work the land. Lebensraum was 
also a growing anachronism in a world that was inching toward higher 
yields with new seeds (see chapter 28, Hybrid Corn), fertilizers (see 
chapter 19, Synthetic Nitrogen), and other tools of biological improve-
ment (see chapter 27, Eucalyptus), but agricultural progress failed to 
stop the quest for space. Military defeat did.

However, the battle for food was only one of several battles that the 
Fascists were fighting in the former wetland south of Rome. They also 
sought ruralization, a higher birth rate, an improved Italian race, a 
solution for Italy’s landless people that did not require stepping on the 
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toes of landowners, and a setting for a propaganda show within driving 
distance from the capital. Mussolini took a personal interest in the 
Pontine Marshes project, and it had a distinct Fascist flavor— it helped 
to be a Fascist if you wanted to believe in an Italian race— and yet the 
campaign also mirrored a new style of government action: bold, com-
prehensively planned under centralized leadership with mass mobili-
zation and carefully crafted media work. Italy’s battaglia del grano was 
plagiarized as the campanha do trigo in Portugal and as the Erzeugungs-
schlacht in Nazi Germany, but it was not just Fascists who developed a 
taste for politics in battle mode. Born in the age of catastrophe, 
state- led campaigns became such a defining feature of modern politics 
that most people forgot that “campaign” was originally a military 
term.

The Pontine Marshes was an emblematic development project: 
funded by the state, shaped by scientific expertise, realized with an en-
ergetic push, and rationalized with a utopian goal (or multitude 
thereof) whose legitimacy was beyond debate. While the quest for Le-
bensraum became moot after 1945, decolonization and the Cold War 
made development projects a defining feature of postwar politics, par-
ticularly in the Global South. And just as in the Pontine Marshes, de-
velopment met with resistance on the ground, including from those 
who were supposed to benefit from projects. Development typically 
brought about change, but rarely in the exact way that the blueprints 
envisioned, and the experience cast a shadow over development proj-
ects while the tropes that underpinned them melted into air. The only 
clear winners were the experts and their institutions. The age of ca-
tastrophe saw the rise of new academic professions and growing 
powers for existing ones, and more often than not, ambitions were 
greater than knowledge and skills. It mattered for the outcome of de-
velopment projects, but it mattered far less for the fate of professions. 
Apart from ideological purebreds like Lysenko, few experts were 
pushed off the stage in the postwar years.

However, the place of academic expertise in politics and society was 
still open to debate. Professions always seek to claim jurisdiction for a 
field of expertise, but the crisis years of the age of catastrophe probably 
asked for more: a new polity where everything would yield to the su-
preme authority of the experts. The chemurgy movement tried to gain 
that kind of authority in 1930s America, and one should not see failure 
as preordained: nobody could know whether capitalism would survive 
the Great Depression. Chemurgists sought to turn agricultural com-
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modities into industrial raw materials and thus make fears of looming 
resource exhaustion pointless, but they offered more than scientific 
visions and technological skills. They wanted a new economy where 
commodities were traded according to chemical values (as opposed to 
old- fashioned monetary ones). Some also thought about moving farm 
production to new expert- run agricenters. The chemurgy movement 
certainly pursued an ambitious agenda, but the times did not reward 
the reluctant expert.

It did not work as planned, but the outcome was more akin to a 
stalemate than a defeat. Professions occupy an uncertain place in po-
litical systems of various stripes to this day: they are more than service 
providers, but they failed to secure chemurgical omnipotence. Chem-
urgy had a more definitive outcome on a different front. Its technolo-
gies, and particularly its flagship fuel alcohol project, challenged the 
barrier between food and nonfood resources with a chemical vision of 
universal transformability. Chemists had undermined that barrier for 
generations, but the chemical industry of the twentieth century could 
manipulate compounds on an unprecedented scale, and the depres-
sion years were not a good time to raise sentimental questions about 
ethical implications. The consequences resonate in today’s debate 
about biofuels, where the moral case against burning food is both om-
nipresent and strangely inconsequential.

The chemurgy movement developed the technology for fuel al-
cohol production on an industrial scale, but it fared less well in con-
temporary politics. The New Dealers refused to support the project, 
something that is remarkable in itself: a generation earlier, the fate of 
new resources would have been up to market forces rather than poli-
tics. The reluctance of the New Deal had nothing to do with ethical 
qualms— its agricultural policy began with an intensively publicized 
mass slaughter of six million pigs— and everything to do with the in-
terests of the large oil companies, which had a competing product in 
the form of tetraethyl lead. Politicians stood center stage in the age of 
catastrophe, but one should not overlook the power of corporate octo-
puses like Big Oil (see chapter 10, United Fruit).

But some tasks were inexorably tilting toward the nation- state in 
the interwar years, and road construction was one of the most conse-
quential. Private money built Fascist Italy’s autostradas, and local and 
regional authorities were traditionally planning and paying for new 
roads, but Hitler’s autobahn project relied on a national government 
in a spending mood. It was a disaster in almost every respect during 
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the Nazi era (though a buzzing propaganda machine suggested other-
wise), but it pointed to a future with state- funded and ever- expanding 
street networks: a good part of the road to the welfare state was paved 
with asphalt. Maintaining the crumbling leftovers of the building 
spree is one of the great challenges for the twenty- first century.

The new streets were purpose- built for automobiles, and it takes a 
historical perspective to recognize the extraordinary nature of this de-
cision. Streets were traditionally spheres of many uses, and trans-
forming them into mere traffic arteries for wheeled transportation 
took comprehensive rebuilding and several generations of social disci-
plining. Anti- automobile sentiments decreased over time, or at least 
lost much of their political and cultural sting, and today the drivers of 
the world get away with an annual death toll in the seven digits. It is 
one of numerous problems of pervasive car use, but the critiques, envi-
ronmental and others, seem no match for the enigma of automotive 
mobility. Even the Soviet Union abandoned its flirtation with collec-
tive car use and surrendered to automobile individualism. The freedom 
of driving is perhaps the world’s most universally acclaimed type of 
freedom, though the reality is more akin to a fading afterglow of by-
gone utopias.

The final chapter in the section returns to warfare and focuses on 
what might be the most dramatic among the many environmental 
consequences of military conflicts in the age of catastrophe: resource 
use. Total war required the total mobilization of all available resources, 
and so it came to pass that legions of Japanese schoolchildren were 
digging for pine roots in the final months of World War II. The cam-
paign has often been portrayed as a giant folly— not least because it 
sought to produce aircraft fuel that was never used in a plane— but it 
may be more adequate to view it as the brutal final stage of a type of 
warfare that relied on ever more resources. The problem was material 
as well as cultural. Modern nations have narratives that account for 
defeat in the face of overwhelming force or lack of heroism, but they 
do not have narratives for defeat due to a lack of stuff.

The pine roots were cooked in purpose- made kettles, which pro-
duced a type of crude oil that served as raw material for aircraft fuel. 
With that, the pine roots campaign relied on the mobilization of 
chemical and technological knowledge, another defining feature of 
total war. Oil production never worked as intended, but it was an in-
triguing idea, and Heinrich Himmler set up a short- lived research 
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group within his mushrooming SS empire to explore the idea in the 
final days of the Nazi empire. The mobilization of science had conse-
quences that went beyond the day when the guns fell silent. Total war 
was a catalyst in the making of the cheap, abundant, and faceless re-
source of modernity.

The new world of resources was a rather inconspicuous legacy of 
warfare in the age of catastrophe. The more obvious legacy was about 
the land: the traces of war showed in battlefields and bomb craters as 
well as in toxic substances in the soil. Sometimes war produced land-
scapes that are as close to wilderness as things get in global modernity. 
And sometimes it has left landscapes that veterans and park managers 
want to preserve as much as possible. The effort runs against the in-
herent dynamism of nature and can only produce partial results, even 
under the best of circumstances, and maybe that should not be an 
issue of concern. Biological change on former battlefields provides a 
fitting mirror for the legacy of the age of catastrophes.7

The case for a periodization can be structural as well as moral, and 
the latter has particular relevance for the age of catastrophe. The expe-
riences acquired between 1914 and 1945 are the closest thing the world 
has to a collective memory. It is a rather Eurocentric reading, but it 
defines historical imaginations across national borders. War and geno-
cide, hunger and expulsion, Fascism and antisemitism trigger a multi-
national response that comes down to a simple point: never again. The 
age of catastrophe left us with inspiring and powerful narratives, but 
whether they provide guidance for the political challenges of the day 
is open to debate. Charles Maier has argued that they may serve as “a 
prick to conscience” in the face of ethnic cleansing, but that was about 
it. “As a narrative of annihilation, the Holocaust is hard to apply to 
political challenges that seem to fall short of its horror.”8

Commemoration of the age of catastrophe is obviously selective. 
Japan forgot about the pine roots campaign in an act of postwar am-
nesia, and the iconic program of Fascism is still around in the Pontine 
Marshes as if Mussolini were still in power, down to a beachfront hotel 
whose name commemorates a genocidal war. But perhaps the greater 
concern should be the yawning gaps that the age has left in our collec-
tive imagination. The age of catastrophe sensitized us to the perils of 
hunger, but malnutrition is perhaps a greater worry in the twenty- first- 
century world. It produced ideas of science- based development that 
became overgrown with sobering experiences and yet proved impos-
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sible to exorcise. It kept the ambitious scientist of chemurgic fame 
away from the levers of power, but it gave plenty of room to burgeoning 
professions. It also marked the breakthrough of an unrestrained auto-
mobility that can get away with everything, including mass murder. 
The legacy of the age of catastrophe will be with us for the foreseeable 
future. But it is not the legacy that we usually think of when we re-
member the years between 1914 and 1945.



31

Holodomor

The Politics of Hunger

1.  AGRICULTURE, SOVIET STYLE

The harvest was great in 1932. Or that is what Stalin told the joint 
plenum of the Central Committee and the Central Control Commis-
sion in January 1933. If food supplies were less plentiful than expected, 
that was entirely due to hoarding and subversive behavior. But Stalin 
had already taken appropriate steps, and Ukraine, whose rich dark 
soils made it a perfect place for grain, was a region of particular in-
terest. Several requisitioning drives culminated in a decree of De-
cember 29, 1932, which threatened farms that failed to meet quotas 
with cancellation of credits, bans on tractor use, and seizure of seed 
corn. A few weeks later, the secret police sealed off the region, effec-
tively trapping the peasants of Ukraine with few things to eat.1 It failed 
to allocate the desired amounts of grain, but it set the scene for one of 
the great humanitarian catastrophes of the twentieth century. Mil-
lions died in what came to be known as the Great Famine of 1932–
1933. In 1997, the Black Book of Communism put the death toll at four 
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million for Ukraine’s peasantry and six million for the entire Soviet 
Union.2

The Great Famine of 1932–1933 was not the first devastating famine 
that happened on the Soviets’ watch. An estimated five million people 
died from starvation in the Volga provinces and the southern Urals in 
1921–1922.3 It was the direct result of War Communism, the authori-
tarian style of ressource allocation during the Russian Civil War. The 
Bolshevik government ordered the seizure of surplus grain from peas-
ants, who responded by curtailing production beyond subsistence 
needs or stowing away produce for sale on rampant black markets.4 
Faced with an existential crisis for his regime, Lenin changed course 
and somewhat relaxed the iron grip of the state, and the New Eco-
nomic Policy provided agriculturalists with incentives to restore pro-
duction. It helped feed the Soviets through the rest of the 1920s, but 
the improvised New Economic Policy was ultimately an ideological 
oddity, an ill- defined temporary phase on the path to a Communist 
utopia where individual entrepreneurship would no longer have a 
place.5 The New Economic Policy came to an inglorious conclusion at 
the end of the decade when Stalin seized power and promoted the col-
lectivization of agriculture and rapid industrialization. In an article in 
Pravda on the twelfth anniversary of the October Revolution, Stalin 
called it “the Great Break.”6

Collectivization was a grand experiment in state- led development 
(see chapter 32.3, Planning Development), and it took the form of the 
quintessential political action mode of the age of catastrophe, the 
campaign. It spelled the end of family farms and peasant village com-
munities, whose assets were seized and placed under purportedly col-
lective ownership in large kolkhoz farms. The Bolsheviks also sought 
to weed out kulaks, a conveniently vague term for peasants who were 
richer than others, held power outside party structures, or otherwise 
created trouble. Those who were deemed kulaks were swiftly dispos-
sessed and deported or killed while the rest of the peasantry was 
coaxed to join the new collective farms. Violence was a pillar of collec-
tivization from the outset, but it looked different from the com-
manding heights of the economy. Large units allowed for the use of 
modern technology and economies of scale. It also linked up with sci-
entific progress: the geneticist Nikolai Vavilov received generous funds 
in the wake of Stalin’s Great Break and had 185 Soviet institutions en-
gaged in plant breeding by 1932–1933.7 Collectives were certainly 
easier to steer for central planners, they gave the government control 
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of grain reserves that it could use for exports, and the revenue was ear-
marked for the purchase of machinery that the Soviet Union needed 
for rapid industrialization. At least that was the plan.

In reality, collectivization threw the countryside into turmoil. Few 
peasants viewed the kolkhozes as their own endeavors. Many fled to 
the cities or slaughtered their farm animals before joining a collective, 
and some launched desperate revolts. The state replied with repression 
and draconian interventions, propelled by a perennially suspicious 
Stalin at the top. The cumulative result was a downward spiral: crop 
rotations shrank or disappeared, shoddy practices in plowing, sowing, 
and harvesting reduced yields, draught power declined as fodder per-
ished and disgruntled peasants did away with their animals, the new 
tractors failed to materialize or stalled due to inexperienced operators, 
and, moreover, the weather was not good in 1931 and 1932.8 The 
country ran out of food, and the death of millions was only part of the 
disaster. According to Stephen Kotkin, “Upward of 50 million Soviet 
inhabitants, perhaps as many as 70 million, were caught in regions 
with little or no food.”9

In his history of Communism, Gerd Koenen wrote that collectiviza-
tion was “a disaster with far- reaching consequences in light of every 
yardstick that one can possibly conceive.”10 Central planning did not 
reward judicious use of human and natural resources on the ground, 
and output remained notoriously below expectations. The collective 
farm was not even Socialist. Farm workers remained tied to their col-
lectives in ways that reminded Koenen of serfdom or sharecropping 
(see chapter 12, Boll Weevil), and the Soviet government grudgingly 
accepted some entrepreneurial elements to keep the regime afloat.11 
While production of staple crops limped along on collective farms, 
eventually making the Soviet Union dependent on grain imports from 
the capitalist world in the 1970s, small private gardens thrived, and 
kolkhoz farmers fed the country by selling their produce on local mar-
kets.12 There was nothing illicit about these markets— kolkhozniks 
were taxed for their private ventures— but devout Communists never 
warmed up to the concept.13 As late as 1990, delegates at the twenty- 
eighth party congress “voted by a large majority, to Gorbachev’s an-
noyance, to omit the word ‘market’ from the name of the economic 
reform commission which it appointed.”14 It served to illustrate Robert 
Service’s argument about deviant behavior in Communist societies: 
“These phenomena were not the grit in the machinery of totalitari-
anism but the oil.”15
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It was not that planning was invariably doomed to fail. The Soviets 
even managed to introduce new seeds on a mass basis in the midst of 
the chaos of collectivization.16 But in the long run, central planning 
and good farming proved impossible to reconcile: fulfilling the plan 
was fundamentally at odds with the entrepreneurial spirit that 
brought high yields. Like much of Socialist reality, the collective farm 
was an unstable hybrid of planning and market forces, of Soviet scle-
rosis paired with perennial improvisation, and reforms could backfire 
in spectacular fashion. When Gorbachev launched a campaign against 
“unearned incomes,” local officials took it as a cue to crack down on 
kolkhoz markets and peasant gardens.17

In short, collectivization already had a dismal track record when it 
went global after 1945. In fact, the kolkhoz went global in the absence 
of a substantial literature on how it actually worked.18 That left some 
room for adjustments, but while the collectives of the Communist 
world were not just carbon copies of the Soviet original, the enthu-
siasm of their creators was typically their most impressive feature. The 
Communist governments of Eastern Europe dispossessed their peas-
ants as rapidly as possible and, in Robert Service’s words, “competed to 
out- Stalinise each other”; Bulgaria had collectivized 56 percent of its 
agricultural land by 1953, beating Czechoslovakia with 54 percent.19 
They ended up with sclerotic farming sectors that became the target of 
endless reforms, none of which managed to resolve the fundamental 
paradox.

Problems did not end with a dismal return on investments. When 
East Germany’s government, a latecomer by Eastern European stan-
dards, voted for comprehensive collectivization in 1960, it triggered a 
mass exodus that did not stop until the construction of Berlin Wall the 
following year.20 In Ethiopia, part of the Communist sphere since a 
coup in 1974, the collectivization of agriculture was one of the causes 
of the great famine of 1983–1985, though the horrors of this well- 
publicized famine paled in comparison with Mao’s Great Leap For-
ward.21 The revisionist historian Frank Dikötter, surely one of the 
world’s best- named scholars, has argued that “at least 45 million 
people died unnecessarily between 1958 and 1962.”22 In 1988, the Ro-
manian dictator Nicolae Ceaus,escu announced a megalomanic plan to 
erase some seven thousand villages and move eleven million people to 
new “agro- industrial complexes” under the banner of “systematiza-
tion.” However, Ceaus,escu died in front of a firing squad on Christmas 
Day the following year, and the plan died with him.23
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But for all the ideological zeal, some Socialist leaders showed re-
markable flexibility when it came to revolution in the countryside. Po-
land dragged its feet and ultimately abandoned collectivization, in 
part because Władysław Gomułka, Poland’s leader since 1956, had 
seen Ukraine in the early 1930s.24 In 1932, Stalin torpedoed a collectiv-
ization drive in Mongolia that zealots in the Mongolian People’s Party 
had launched upon encouragement by Comintern advisers: in light of 
the turmoil in the Soviet Union, Stalin wanted stability in a buffer 
state to war- torn China.25 It was perhaps more than the pragmatism of 
the man who would sign a pact with Hitler seven years later. Collectiv-
ization carried the hallmarks of Socialism— central planning, distrust 
of individual initiative, and a supersized faith in technology and 
human control over nature— but it was not a pillar of Socialist ortho-
doxy. It was more about filling an ideological void: Karl Marx, who 
wrote scornfully about the “idiocy of rural life” in his Communist Man-
ifesto, was far more interested in industrial production, and the 
kolkhoz was never a star in the pantheon of the Reds.26 Post- Socialist 
nostalgia seized on many things after the world of Communism col-
lapsed around 1990, but collective farming was always a minor con-
cern.

However, a lot of land and equipment remained while the idea of 
the collective melted into air, and the tragedy of Soviet- style agricul-
ture gave way to what Marx might have called a post- Socialist farce. 
The large agricultural production unit with industrial technology was 
not a Red exclusive— William Hale had already written about “agricen-
ters” in his blueprint for the chemurgy movement (see chapter 33, 
Chemurgy Movement) when Stalin had yet to purge the politbu-
ro— and many collectives lived on with a new operating script in capi-
talist times. In his archaeology of the Soviet century, Karl Schlögel 
wrote about “large estates in excess of the nobility’s holdings in the 
times of the Tsar, yet now in the form of joint- stock companies, joint 
ventures, and agro- holdings.”27 Oligarchs control large swaths of land 
in Ukraine, in part because post- Socialist governments were reluctant 
to create a national cadastre for the registration of land titles (see 
chapter 6, Land Title).28 Ukraine’s government was more proactive in 
the commemoration of the Great Famine of 1932–1933, and it em-
braced a new term that heralded a new reading and a new urgency of 
remembrance: “Holodomor.”29
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2. HUNGER, MODERN STYLE

Amartya Sen grew up in a famine region. Born on a university campus 
in India in 1933, he spent his childhood years in Dhaka, today the cap-
ital of Bangladesh, a region where between 3.5 million and 3.8 million 
people died in the Great Bengal Famine of 1943.30 Some four decades 
later, after a stellar academic career that brought him to Calcutta, 
Cambridge, Delhi, London, and Oxford, the Bengal famine was a case 
study in his landmark book Poverty and Famines. Sen criticized the de-
layed and ineffective response of the British colonial government that 
saw distribution as a merely technical issue and instead spent much 
time trying to quantify supplies. But the region had enough food in 
spite of the Japanese invasion of neighboring Burma— in fact, supplies 
were 13 percent higher than two years earlier— and Sen likened the of-
ficial attempts to define the shortage to “a search in a dark room for a 
black cat which wasn’t there.”31 Sen used the Bengal Famine to develop 
what he called “the entitlement approach”: in his reading, the crucial 
issue was not the sheer amount of foodstuff but the ability to access it 
through legal means. “The entitlement approach concentrates on 
each person’s entitlements to commodity bundles including food, and 
views starvation as resulting from a failure to be entitled to a bundle 
with enough food,” Sen wrote in Poverty and Famines, which became a 
classic of development economics.32 Sen received the 1998 Nobel Me-
morial Prize in Economic Sciences, and while his entitlement ap-
proach remains under debate, as academic theories should be, it is 
credited for shifting “the analytical focus away from a fixation on food 
supplies— the Malthusian logic of ‘too many people, too little 
food’— and onto the inability of particular groups of people to acquire 
food.”33

It shattered received wisdoms that associated famines with failing 
harvests and depleting reserves (see part VI, Final Reserves). In the old 
biological regime, starvation was a sad part of normal life. “Famine re-
curred so insistently for centuries on end that it became incorporated 
into man’s biological regime and built into his daily life,” Fernand 
Braudel noted in the first volume of Civilization and Capitalism.34 Envi-
ronments and the biological potential of plants and animals imposed 
rigid limits on economies and populations. People might ride out one 
bad harvest, but two consecutive failures spelled disaster, and there 
was not much that premodern societies could do about it. In 1696–
1697, a famine in Finland claimed between a quarter and a third of the 
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population.35 The hinterland failed Florence every fourth year on av-
erage, and the affluent Renaissance city had to buy grain from places as 
distant as England, Flanders, and Poland in the sixteenth century.36 
The cold years during the early modern Little Ice Age increased the risk 
of bad harvests and contributed to spikes in grain prices, and mer-
chants stood ready to take advantage. During the Dutch Golden Age, 
“Dutch merchants could earn lucrative profits by selling the Baltic 
grain they had stockpiled in Amsterdam’s great warehouses.”37 It was 
against this backdrop that Thomas Malthus penned his gloomy vision 
of populations outgrowing their food base.

The one option in premodern times was migration. Bad harvests 
were often regional phenomena, and hungry people have moved to 
places with more abundant resources since ancient times. According 
to the Book of Genesis, Jacob sent his sons to Egypt when famine befell 
the land of Canaan, which happened to reunite them with their 
brother Joseph.38 The Irish Potato Famine of the 1840s triggered mass 
emigration, as did the devastating famines in Finland two decades 
later.39 However, the Finnish famines of the 1860s became the last 
peacetime famines in Europe outside Russia.40 The growth of agricul-
tural production (see chapter 2, Sugar) provided the world with suffi-
cient calories (see chapter 7.2, Numbers Games) even in an age of 
population growth, and the transport revolution of the nineteenth 
century (see chapter 3, Canal du Midi) allowed bulk shipments of 
foodstuff to starving regions. The food supply of modern societies was 
about human decisions rather than the vagaries of Mother Nature, 
though some regions moved more quickly into the orbit of transna-
tional food systems than others. When the German ambassador to 
China reported on a famine in the inland province of Sichuan in 1897, 
he knew little of substance and relied on hearsay from the press, but he 
was well informed about the financial shenanigans behind the dona-
tions of Empress Dowager Cixi.41

The report mirrored a crucial change in the politics of hunger. It 
was no longer about having the necessary foodstuff but about knowing 
where to deliver it. Information was the crucial challenge even in the 
absence of a paranoid Stalin ruminating about hoarding and subver-
sive behavior, and it was about far more than available supplies. Au-
thorities had to keep an eye on the health problems that typically went 
hand in hand with a lack of food. “Famine or scarcity, with the re-
sulting lowered vitality in the population, produces ‘suitable condi-
tions’ for epidemic outbursts of cholera” (see chapter 21, Cholera), a 
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memorandum for the League of Nations Health Organization noted in 
the 1920s.42 Shipments also put local food markets in disarray, which 
could jeopardize incomes of local peasants and discourage production. 
Deficiencies in vitamins and micronutrients could create problems in 
the most unexpected ways. Women and children in Pondoland, a 
coastal region in the Union of South Africa, suffered from malnutri-
tion when expanding herds of cattle and sheep devoured a variety of 
wild spinach that supplied people with crucial vitamins.43

Governments could even use food aid for sinister purposes. When 
international organizations swept into Ethiopia in the 1980s, it 
dawned on the humanitarians that the famine relief camps they were 
catering to were part of a forced resettlement program that the govern-
ment had launched in its battle against rebels in the country’s north.44 
Food aid looked like a simple matter from the donors’ perspective, but 
it faced moral dilemmas on the ground, and there was no way to post-
pone decisions. The fight against starvation was always a race against 
time.

As with so many challenges in modern times, famine prevention 
grew more complicated with the accumulation of experience, down to 
concerns about the project itself. Toward the end of the century, an 
expanding number of international organizations competed for aid in 
a shrinking number of famine states, raising doubts about what 
Cormac Ó Gráda has called “the fire- brigade methods of international 
aid.”45 Be that as it may, we are well past the naiveté of late nineteenth- 
century observers, who felt that it was just a matter of goodwill and 
individual initiative. When Russia was wrestling with a devastating 
famine in 1891–1892, the German ambasssador Hans Lothar von 
Schweinitz, a general of the infantry, lambasted the botched responses 
of the government’s “pashas” and called for action from “men in the 
fullest sense of the word.”46 He would have been surprised to learn 
about the challenges that food aid and manhood were bound to face 
in the twentieth century.

Sen was not dogmatic about the entitlement approach, and his 
writings do not show the kind of mathematical overkill that befell so 
much economic writing in the late twentieth century. Poverty and 
Famines acknowledged that the economic forces leading to starvation 
could be “most diverse,” and Sen described his approach as “a general 
framework for analysing famines rather than one particular hypoth-
esis about their causation.”47 But for all the diversity of factors, he was 
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adamant about the pivotal role of government policies. “It is not sur-
prising that no famine has ever taken place in the history of the world 
in a functioning democracy,” Sen wrote in the 1990s: accountable 
rulers could not afford the loss of legitimacy that came with mass star-
vation.48 Ó Gráda added a further qualification when he observed that 
“Mars in his various guises accounted for more famines than Mal-
thus”: in the twentieth century, times of hunger typically went along 
with warfare or civil strife.49 Unfortunately, 1930s Ukraine failed on 
both counts. The Soviet Union was not a democracy, and in Stalin, it 
had a leader who— in the words of Alec Nove— “knew he was at war.”50 
Internal enemies count.

Some relief efforts were success stories. A Commission for Relief run 
by Herbert Hoover, later president of the United States, supplied 
German- occupied Belgium with food during World War I.51 When the 
famine of 1921–1922 hit the Soviet Union, the Norwegian Fridtjof 
Nansen, formerly a famed explorer and scientist, ran a relief campaign 
under the umbrella of the League of Nations, and together with the 
American Relief Administration under Hoover, the campaign fed 
eleven million Russians at its peak.52 No such effort came to the aid of 
Ukraine’s peasants in 1932–1933. Soviet propaganda broadcast the dra-
matic progress of forced industrialization and collectivization to an 
international audience and could not afford the embarassment of a 
famine. The regime also needed the revenues from grain exports. 
Quantities fell dramatically as the disaster unfolded, but the Soviet 
Union was still sending foodstuff abroad in 1933 while its citizens were 
starving.53

The Soviet Union suffered from another famine in 1946–1947, this 
time with epicenters in Ukraine, Moldova, and the middle and lower 
Volga.54 But in the long run, Eastern Europe joined the global trend 
from acute crises to chronic food problems. Toward the end of the 
twentieth century, the conventional wisdom was that “while chronic 
hunger doesn’t make the evening news, it takes more lives than 
famine,” and then there were the problems of plenty.55 More than half 
of the population has been diagnosed as overweight or obese in 
Ukraine, and vitamin A deficiency and anemia among children were 
also above international standards.56 But while Ukraine’s society has 
faced difficult questions regarding its current food system, it has pre-
ferred to keep things simple when it came to the food systems of the 
past.
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3. BLAME GAMES

Ukraine’s Holodomor was a state secret in the Soviet Union. The Great 
Soviet Encyclopedia (see chapter 22.2, The Age of Handbooks) declared 
in the 1970s that “socialism eliminates the causes of hunger and cre-
ates social and productive conditions for fully overcoming food short-
ages” and cited the USSR as proof.57 But like so many things in the 
Communist sphere, this reading crumbled in the 1980s, and the 
Ukrainian Communist Party leader Volodymyr Shcherbytsky made 
the first official reference to the Great Famine in a speech of December 
1987.58 It was a hapless attempt at damage control, and not just because 
the government lacked credibility in Ukraine after the botched cov-
er- up of the Chernobyl nuclear disaster (see chapter 37, Lucky Dragon 
No. 5) the previous year.59 In 1986, the British historian Robert Con-
quest published a monograph, The Harvest of Sorrow, that drew inter-
national attention to what the author called “the terror- famine,” and 
the United States Congress convened a Commission on the Ukraine 
Famine that delivered its report in 1988.60 Discussions in the Soviet 
Union advanced from tepid explorations to broad conversations 
within a few years, and when Ukraine became independent with the 
dissolution of the Soviet Union toward the end of 1991, “the famine 
quickly came to symbolize the period of Soviet rule at its cruelest.”61 
The Great Famine, now rebaptized as the Holodomor, became a focal 
point of collective memory: “For independent Ukraine, no event has 
greater significance in the history of the developing nation state,” 
David Marples remarked.62 When a German foundation conducted a 
study fifteen years after independence, it found 342 monuments in 
Ukraine, including some in Western regions that had been part of Po-
land until 1939.63

As collective memories go, famines are difficult topics. They offer 
little in the way of heroism and plenty of harrowing stories. Traditions 
and customs did not count for much when people were struggling to 
feed themselves, and many survivors shared a feeling of guilt. Even the 
proud bourgeoisie of Amsterdam dispensed with moral reservations 
when the city was cut off from supplies during the last winter of World 
War II: Geert Mak wrote that “in order to survive, even the most re-
spectable citizens had to do things that they would rather not re-
member.”64 But as governments played a pivotal role in the response to 
modern famines, blaming the authorities became a convenient way to 
externalize guilt. It did not always work. Finnish authorities tried and 
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failed to respond effectively to the famines of the 1860s, an experience 
that nationalists preferred to forget when the tsar’s Russification policy 
threatened Finland’s autonomy later in the century, and Finnish 
nation- building framed the famine “as a learning process or a hard-
ship that stimulated and increased the stamina and resourcefulness of 
the people.”65 When Lebanon suffered from a devastating famine 
during World War I, locals blamed locusts because it absolved them of 
the need to choose between two potential villains, the Ottoman rulers 
and the Entente Powers who cut the region off from supplies through 
a naval blockade.66 However, blame games flourished when they could 
seize on running themes in national mythologies. Ireland’s Great 
Famine entered collective memory as a particularly dark chapter in a 
long history of quasi- colonial rule from London, and Ukraine’s Ho-
lodomor became a political football in a country divided between East 
and West.67

All presidents of independent Ukraine have paid tribute to the fam-
ine’s victims, but emphasis has differed depending on the direction 
that they envisioned for their country. Commemoration was a partic-
ular priority during the presidency of Victor Yushchenko, who came 
to power in the wake of the Orange Revolution of 2004. He built a Ho-
lodomor museum in Kyiv, had Ukraine’s parliament pass a declaration 
in 2006 that recognized the famine “as a deliberate act of genocide 
against the Ukrainian people,” and subsequently lobbied the United 
Nations, the Council of Europe, and other nations to follow suit.68 It 

31.1 “Holodomor— Genocide Against the Ukrainian People.” The National 

Bank of Ukraine issued this commemorative coin on the seventy- fifth 

anniversary of the Great Famine in 2007. Image, Wikimedia Commons.
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came together in a significant change in the framing of the narrative. 
Hunger in Ukraine was no longer part of a pan- Soviet experience. The 
Holodomor was now a distinctly Ukrainian affair, most evidently in 
the efforts to get it recognized as a genocide. But did Stalin really seek 
to eliminate the Ukrainians by starving them to death?

It showed the extent to which the age of extremes has left us with a 
transnational frame for collective memories of individual nations. As 
seen from the West, genocides were far more powerful experiences in 
the twentieth century than failing states, and one genocide in partic-
ular captured the public imagination. Nazi references figured promi-
nently in the Holodomor discourse from its inception: Conquest 
opened his landmark book with a sentence that compared famine- 
stricken Ukraine to the Nazi concentration camp Bergen- Belsen.69 The 
term “Holodomor” is not etymologically related to the Holocaust— it 
is a blend of the Ukrainian words holod (famine) and moryty (to 
kill)— but the connection runs through the literature, down to at-
tempts to inflate the number of Ukrainian victims to six million or 
more.70 The metaphor was also in use for famines outside of Europe. 
Mike Davis famously described the El Niño famines of the late nine-
teenth century as “late Victorian holocausts.”71

The differences between the Holocaust and the Holodomor remain 
hard to expunge, but they become a matter of degrees if narratives 
seize on the excessive cruelty on display. Like all major famines, 
Ukraine’s Holodomor had all sorts of gut- wrenching events, and some 
authors were happy to share them with the world. Timothy Snyder’s 
Bloodlands, which opens with the Soviet famines of 1932–1933, re-
cords that “at least 2,505 people were sentenced for cannibalism” in 
the years of the Holodomor, and as a diligent chronist of every horror 
in stock, Snyder goes on to note that “the actual number of cases was 
certainly much greater.”72 Its impact on the world’s conscience re-
mains subject to negotiations— for one, Canada’s prime minister 
Justin Trudeau spoke of genocide in his Holodomor Memorial Day 
statement in 2017— but the international scholarly literature has re-
mained unimpressed.73 “No hard evidence has so far come to light of 
the regime’s intention to kill millions through famine, let alone of a 
genocide campaign against the Ukrainians,” Orlando Figes wrote.74 
Other scholars took issue with the “sacralization of the Holodomor” 
and pointed out that scholarship was rooted in a Soviet legacy, the tra-
ditional fatherland approach that discouraged transnational perspec-
tives.75 However, authors from Ukraine and elsewhere continued to 



 481 

H O L O D O M O R

press the Holodomor into an interpretative frame that did not quite 
fit, and it was open to debate whether this was due to the white heat of 
nation- building or the ghosts of the twentieth century.

The Holodomor was a political trump card for those who sought to 
distance Ukraine from Russia, and the Kremlin played its anticipated 
role and viewed commemoration as detrimental to its international 
prestige.76 The trope surely helped mobilize Ukrainian resistance when 
Russia invaded the country on February 24, 2022, but up to that date, 
the Holodomor was remarkably inert as a national myth. It deprived 
Ukrainians of the chance to view the famine as a window into the na-
ture of authoritarian regimes, something that Ukraine, not exactly a 
model democracy, could well need. It also did not help the country to 
reform its agricultural policy, not to speak of insights that would have 
inspired Ukrainians to improve their diets. And like many national 
myths, the Holodomor encouraged introspection and made citizens 
insensitive to similar experiences elsewhere.

The Great Famine of 1932–1933 claimed the majority of its victims 
in Ukraine, but it hit people across the Soviet Union. In fact, another 
Soviet Republic, Kazakhstan, suffered even more if one considers the 
number of victims as a share of the total population: a quarter of Ka-
zakhstan’s citizens perished in the wake of collectivization, or about 
1.5 million people.77 But Kazakhstan is much farther away from Eu-
rope than Ukraine, which shares a border with four EU member states, 
and that has allowed Western publics to categorize Kazakhstan’s Great 
Famine as just another chapter in the epic tragedy of hunger in Asia. 
And while Ukraine’s victims were peasants, most of those who starved 
in Kazakhstan were nomads. In the Kazakh Soviet Socialist Republic, 
collectivization was also about sedentarization, which made it part of 
a pet project of global modernity: there was a widely held opinion that 
the lifestyle of nomads did not have a place in the modern world. Even 
the kingdom of Saudi Arabia (see chapter 15, Saudi Arabia) sought to 
crack down on the autonomy of Bedouin nomads in the process of 
state- building.78 Ukrainian scholars have counted more than twenty 
thousand publications on the Holodomor, and articles zealously noted 
that “it is crucial to distinguish the All- Union famine of 1932–33 . . . 
from the Holodomor.”79 Meanwhile, over in Kazakhstan, the Great 
Famine has yet to obtain an iconic name.80
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The Pontine Marshes

Fighting for Space

1.  BATTLE MODE

Fascism was a product of war. Originally a band of veterans from World 
War I, Italy’s National Fascist Party adopted a program that empha-
sized its “bellicose character” in 1921.1 The movement grew in the 
midst of the ruins of a disintegrating political system, and once in 
power, the Fascists were not in the mood for a different approach. “I 
consider the Italian nation to be in a permanent state of war,” Benito 
Mussolini declared in parliament in 1925.2 The regime had just 
launched a “battle for grain” to make the country independent of food 
imports, and it was about to start the “battle for the lira” that was fol-
lowed by a “battle for births.”3 But even in permanent battle mode, 
Fascists had their priorities. War was good, but some wars were better 
than others, and so it happened that, in 1932, Mussolini went to the 
inauguration of a town named Littoria and declared, “This is the war 
that we prefer.”4

Mussolini had come to Littoria to celebrate a flagship project of 
Italian fascism. Littoria was at the center of the Pontine Marshes, a 



 483 

T H E   P O N T I N E   M A R S H E S

malaria- infested wasteland on the Tyrrhenian coast south of Rome that 
the Fascists sought to claim for agriculture. Following a comprehensive 
survey of the land by the Army Geographical Institute, thousands of 
workers moved 5 million cubic meters of soil to drain the marshes with 
more than 700 kilometers of canals. They also built a road network, 
homesteads for peasants, and a number of towns while medical profes-
sionals contained the threat of malaria. Settlement fell into the hands 
of the national association of war veterans (Opera Nazionale Combat-
tenti, or ONC), which took charge of 41,600 hectares of land in 1931.5 
The first 100 families, all from the Veneto region in northern Italy, ar-
rived in October 1932.6 Two months later, Mussolini went to Littoria 
and proclaimed, “We have conquered a new province.”7

Land for peasants was a transnational concern in interwar Europe, 
and it was not inherently reactionary. Agrarians all over Europe drew 
on the work of the Swiss agronomist Ernst Laur, secretary of the Union 
of Swiss Peasants and professor at ETH Zurich, who had studied the 
accounts of thousands of Swiss farms and concluded that peasant 
farming was economically viable.8 Conflicts over landownership and 
tenancy agreements (see chapter 6, Land Title) escalated in Italy after 
World War I, and some veterans took matters into their own hands 
with land occupations on the latifondos in the country’s south. Italy’s 
parliament discussed a comprehensive land reform bill in the months 
before the March on Rome, and the Fascists passed a land reclamation 
law in 1924 that allowed for the confiscation of unreclaimed land, but 
they were reluctant to use it: the Fascists were firmly on the side of 
landowners on matters of land policy. Against this background, recla-
mation was a technological fix for a social problem.9

The Pontine Marshes project was about new land as well as new 
people. It was part of the Fascist quest for ruralization, the attempt to 
curb the growth of cities and boost the agricultural population. It was 
largely unsuccessful, but it was pursued in earnest: “We are witnessing 
a return to Mother Earth,” a book on land reclamation in Italy declared 
in 1936.10 Italy’s Fascists were also concerned about a declining fertility 
rate, and land reclamation was one of several pronatalist measures that 
included a ban on contraceptives and a bachelor tax first levied in 
1927. Settler families were selected for their inclination to procreate, 
and Fascist authorities were not shy about reminding them of their 
duty. A Fascist land reclamation project on Sardinia grew around a new 
town named Fertilia.11 It all came together in a comprehensive en-
deavor to make a new Italy. In the words of Mussolini, the goal was “to 
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reclaim the land, and with the land the men, and with the men the 
race.”12

Saving a nation seemed a tall order for a land reclamation project, 
even if it had the size of the Agro Pontino. Some thirty thousand 
people moved to the Pontine Marshes in the 1930s, a marginal number 
in a country of forty million. As Carl Ipsen has noted, “More Italians 
left the country in search of work in a single year than were settled in 
the entire Agro Pontino project.”13 Italy’s Fascists struggled to achieve 
goals, but it did not really matter: “For us Fascists, the battle has even 
more importance than victory,” Mussolini declared upon the inaugu-
ration of Littoria Province in 1934.14 The Pontine Marshes project 
never counted for much in material terms, but the regime’s propa-
ganda suggested otherwise. Countless reports extolled the project’s 
virtues, Mussolini’s visits were recorded in word and in film, and an 
exiled Italian historian, Gaetano Salvemini, quipped that “to- day any 
foreigner who is not a complete nonentity cannot remain in Rome 
three days without having some high- placed personage of the regime 
invite him to go in an automobile, or even an aeroplane, to visit the 
reclamation works in the Pontine Marshes.”15 Dignitaries could ad-
mire canals and pumping stations, plenty of new buildings, and an 
iconic program that was less than subtle. The biggest canal in the Pon-
tine Marshes was named after Mussolini; village names recorded the 
battle sites of World War I. Littoria was named after the lictors of an-
cient Rome, officers who carried the fasces, the bundles of wooden 
rods that gave the Fascist movement its name.16

The effort made an impression beyond Italy’s borders. The Geo-
graphical Review of the American Geographical Society published an 
article in 1934 that called the transformation “little short of miracu-
lous. Everywhere one is struck by the beautiful order and the Utopian 
quality of the work.”17 Five years later, Britain’s Royal Geographical So-
ciety devoted an evening meeting to Italy’s agricultural colonization 
program where Sir John Russell, director of the Rothamsted Experi-
mental Station, rhapsodized about “the unbounded faith and opti-
mism of the Italians.”18 Turning a malaria- infested wetland into an 
agricultural province within a matter of years served as living proof to 
the world about what Fascism could achieve, and it looked even more 
glorious with a sense of history. After all, the Fascists were not the first 
to launch a land reclamation project in the Pontine Marshes.

In his 1932 speech in Littoria, Mussolini boasted that “what was at-
tempted in vain in the past twenty- five centuries is now being trans-
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lated by us into a living reality.”19 The time frame is debatable, for 
evidence suggests that the Pontine Marshes “had a flourishing agricul-
tural economy in the fifth and early fourth centuries BC.”20 But by the 
Late Roman Republic, the region figured as an inhospitable place that 
defied reclamation by Nero, Julius Caesar, and others.21 A reference to 
ancient Rome was always welcome in Fascist Italy, particularly when it 
came to conquering space. As every Italian pupil knew, war and con-
quest were not just metaphors in the days of the Roman Empire.

2. LEBENSRAUM

Mussolini’s “war that we prefer” became “one of the most popular 
maxims of the Duce.”22 It struck a nerve immediately. The people of 
Littoria broke into spontaneous applause when they heard the words 
and stopped the dictator in mid- sentence. Mussolini decided to skip 
the rest of his phrase, which was less peaceful: it called for employing 
the same methods and the same spirit “in other fields.”23 There was no 
mystery as to what he meant to say. Just as reclamation of the Pontine 
Marshes was shifting into high gear, years of genocidal warfare came 
to a close in Libya when Italian forces conquered the Kufra oasis in the 
country’s south. Mussolini targeted Libya for settler colonization, and 
the same held true for a second African country, Ethiopia, which Mus-
solini invaded in 1935. Both countries were much bigger than the Pon-
tine Marshes, and they allowed for migration on a different scale. 
Alessandro Lessona, Italy’s minister of colonies, considered admitting 
about 500,000 settlers to Libya alone.24

The colonialist dimension of bonifica (the Italian word for reclama-
tion) was obvious even in the titles of periodicals: Italy had a journal 
titled Bonifica e Colonizzazione beginning in 1937. Those who did not 
follow the literature could learn about the link through the movie 
Scipio the African, winner of the Mussolini Cup at the 1937 Biennale di 
Venezia, which was about ancient Rome’s victory over Hannibal. A cel-
ebration of the Roman conquest of Africa produced during the Italo- 
Ethiopian War, it was filmed in the Pontine Marshes, a fact diligently 
recorded in contemporary newsreels.25 Russell’s presentation to the 
Royal Geographical Society covered the Pontine Marshes and Libya 
without much comment on the different settings.26

Colonization and conquest were nothing new in the interwar years, 
but the Italian efforts had a new quality. Jürgen Osterhammel spoke of 
“an intensification of ideology and state intervention in the opening 
up of new farming settlements” after 1918: “The idea that strong na-
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tions needed living space to escape the danger of resource shortage 
that came with overpopulation, and that they had a right and duty to 
take inadequately ‘cultivated’ land from less efficient or even racially 
inferior peoples, can be found among numerous far- right movements 
and opinion makers in the early twentieth century.”27 The idea became 
state policy in Italy’s African colonies, in Japanese- occupied Man-
churia and Nazi Germany’s war in Eastern Europe. All these efforts 
were about resources as well as new men and new types of societies, 
with the fate of local populations as a marginal concern even to the 
extent of genocide. “The settlers of fascist imperial dreams— whether 
in Africa, Manchuria, or on the Volga— were guinea pigs for a state- 
directed Volkstumspolitik.”28

Contemporary views were different. Russell found that “one can 
only admire the courage of the Italian nation in boldly applying new 
methods to this old problem of colonization.” He had some doubts 
about the Libyan project, but they were first and foremost about soil 
erosion (see chapter 13, Little Grand Canyon) and the water supply 
(see chapter 29, Aswan Dam). Displacement of natives was an issue for 
Russell, but the Italians had created watering holes for nomads “at 
places farther inland,” and that would probably do the job. Other 
things excited him more. “The scientific services are admirable,” Rus-
sell observed, and there was “splendid human material in the colo-
nists.” For the British agriculturalist, the settlement of Libya was an 
endeavor that “will be watched with the deepest interest by all con-
cerned with colonization, and certainly by many administrators in the 
British Empire.”29

In the twentieth century, claiming new land had become more dif-
ficult than in previous centuries, when the great land rush (see chapter 
13.1, The Virgin Land) transformed environments and agricultural 
commodity chains around the world. Most of the easy land had al-
ready been claimed for the world of modern agriculture, and what re-
mained took a dedicated effort on the part of the state. The Pontine 
Marshes was not the only environment that was transformed in a 
state- led campaign in the interwar years. The Netherlands claimed the 
Wieringermeer in the 1930s, the inaugural project in the transforma-
tion of an entire North Sea bay, the Zuiderzee.30 Nazi Germany drained 
moorland and created an Adolf Hitler Polder and a Hermann Göring 
Polder on the North Sea, but it was all small change: the Nazi’s 100- 
year plan foresaw 43 new polders for 10,000 people.31 The real space, 
the new Lebensraum for the hungry Aryan race, lay in the east.
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Lebensraum had an academic pedigree. Drawing on Social Dar-
winism and a sense of claustrophobia, the German geographer Fried-
rich Ratzel, a zoologist by training, had coined the word in the late 
nineteenth century. A generation on, Karl Haushofer, a professor at 
Munich University, saw the solution for Germany’s Lebensraum 
problem in hegemony over continental Europe.32 Historians found it 
easy to connect Haushofer’s ideas to the Nazis: one of Haushofer’s stu-
dents in Munich was Rudolf Hess, an early member of Hitler’s inner 
circle and later Deputy Führer.33 The fateful connection between 
people, food, and land was starting to look dubious at the time, as new 
seeds (see chapter 28, Hybrid Corn) and mineral fertilizer (see chapter 
19, Synthetic Nitrogen) promised to boost yields per acre, but Hitler 
vigorously dismissed this alternative in his writing. “Hitler understood 
that agricultural science posed a specific threat to the logic of his 
system,” Timothy Snyder has argued. “If humans could intervene in 
nature to create more food without taking more land, his whole system 
collapsed.”34

Academic expertise was also in play on a more practical level. The 
mastermind behind Italy’s land reclamation program was the agrono-
mist Arrigo Serpieri, who twice served as undersecretary of agriculture 
but always thought of himself more as an academic than a politician.35 
The Nazi’s drive to the east inspired a comprehensive multidisciplinary 
research effort that culminated in the ghastly Generalplan Ost, a blue-
print for colonizing Eastern Europe.36 Earlier generations of historians 
depicted Hitler’s quest for Lebensraum as “irrational,” a figment of the 
imagination that served as camouflage for his Machiavellian quest for 
power.37 But recent research has shown that it was about something 
concrete: it was about land in need of development. However, Nazi 
planners had scant experience in designing settlements from scratch, 
and as they looked abroad in search of ideas, they found Italy’s settler 
colonialism an inspiring model. They were particularly impressed by 
the emphasis on community life in newly built towns like Littoria, an 
aspect that had heretofore escaped the attention of German planners. 
They even copied the characteristic bell tower, much coveted by Italian 
Fascists, into their own designs.38

The quest for Lebensraum imagined space as a blank canvas. Existing 
populations were essentially obstacles waiting to be enslaved or re-
moved, and people could experience much worse than the previous 
landowners in the Pontine Marshes, who were swiftly expropriated in 
spite of Fascism’s antipathy to land reform.39 But for all the determina-
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tion, there was something strange about a social- engineering project 
in the pursuit of ruralization: the combined powers of science, tech-
nology, and the state set out to create something that was supposed to 
grow organically. The colonialist blueprint of the Generalplan Ost was 
worlds away from Friedrich Ratzel’s vision, which conceptualized col-
onization as a process of “natural growth” with many small steps.40 
The design of Lebensraum was a contradiction in terms. Maybe that 
was why people believed in it so feverishly.

The quest for Lebensraum did not rule out pragmatism on the 
ground. In spite of the Fascists’ emphasis on wheat production, plan-
ners in the Pontine Marshes allowed the cultivation of sugar beets (see 
chapter 2, Sugar) and built a sugar mill in 1935.41 The Fascists also left 
some land in the Pontine Marshes unreclaimed to show “how the area 
was supposed to appear in the ‘mythical’ times of the Roman Empire,” 
though the result, Circeo National Park (see chapter 26, Kruger Na-
tional Park), might have looked more authentic if the Fascists had re-
frained from reforestation with eucalyptus (see chapter 27, 
Eucalyptus).42 Blueprints meant even less in German- occupied Eastern 
Europe, where endless turf wars, administrative fiefdoms, racial dis-
dain for local populations, and the demands of total war came together 
in a genocidal mess.43 And in the end, it all hinged on a military vic-
tory that never materialized. Nazi plans for a new Eastern Europe dissi-
pated with the German defeat in World War II while Italy lost its 
colonies, its duce, and a good part of what it had accomplished in  
reclamation.

The suppression of malaria was one of the great achievements of 
the Pontine Marshes project. But the war took its toll, and medical au-
thorities noticed a resurgence of malaria in 1942. In the fall of 1943, 
with Allied forces advancing northward on the Italian mainland, the 
German army stopped the drainage pumps in the hydraulic equivalent 
of scorched- earth policy, and much of the region was underwater 
again by the next spring. Military action came to the region with the 
Allied landing in Anzio in January 1944, and many homesteads were 
destroyed in subsequent battles because they could provide cover for 
snipers.44 As Frank Snowden remarked, “The Pontine Marshes had 
been restored to the conditions before reclamation, except that now, 
instead of being uninhabited, they were thickly populated with home-
less refugees shivering with fever.”45 According to official statistics, 
which likely underestimate the real number, Littoria province had 
more than 100,000 cases of malaria in 1944 and 1945.46 As the Prussian 
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general Hellmuth von Moltke famously said, “No plan survives con-
tact with the enemy.”47

3. PLANNING DEVELOPMENT

The Pontine Marshes project was rather successful on the fertility 
front. For a number of years, Littoria was the province with the highest 
birth rate in Italy.48 Achievements were less impressive in other re-
spects. Administration was a notorious source of trouble. The ONC ran 
the project while the Ministry of Agriculture was in charge of finances, 
and the Ministry of the Interior, the Ministry of Public Works, and the 
Commissariat of Internal Migration had their fingers in the pie as 
well.49 Farmers were not happy either, and the new men of Fascism 
were an unruly lot. Some forty colonists went on strike in 1934, fol-
lowed by one hundred more two years later. The Fascists expelled the 
troublemakers, but that failed to restore calm, and it took a personal 
intervention from the secretary of agriculture to avert a mass strike in 
1938. Harvests were less plentiful than anticipated, and many peasants 
who had arrived hoping for their own land ended up heavily in debt.50

State- led development projects like the Pontine Marshes were a key 
feature of the age of extremes, and they were notorious for discontent 
on the ground. In fact, James Scott argued that marginalizing local 
opinion was a defining feature of what he called “high modernism.” 
He argued in Seeing Like a State that the top- down approach of state 
authorities was more important than specific political ideologies: “The 
troubling features of high modernism derive, for the most part, from 
its claim to speak about the improvement of the human condition 
with the authority of scientific knowledge and its tendency to disallow 
other sources of judgment.”51 The ONC responded to criticism in char-
acteristic style and complained about laziness, cheating, and a lack of 
peasant mentality among the colonists. But the limits of the ONC’s 
expertise became visible as early as 1933 when seeds from Northern 
Italy failed in the warmer climate of the Pontine Marshes. When Mus-
solini handed out cash payments to families later that year, it was more 
apology than paternalistic benevolence.52

To err is human, but this mistake was clearly about the gap between 
skills and ambitions. High modernists were not the kind of leaders 
who were deterred by a fragile knowledge base: Hugh Hammond Ben-
nett promised to save soils and civilization while simultaneously 
building a profession and a federal agency from scratch (see chapter 
13.2, Saviors of the Soil). When Portugal’s Fascists launched their own 
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battle for wheat and claimed unused land in the southern part of the 
country, cultivation caused severe erosion and declining yields, and 
the regime’s attempt to extinguish Communism through irrigation 
(see chapter 29, Aswan Dam) did not work either.53 For all the rhetor-
ical bluster of high modernism, knowledge about the environment 
was always incomplete, and sometimes knowledge about institutional 
hierarchies was not much better. Italy’s land reclamation campaign 
was not the only development program in which political responsibil-
ities remained opaque. When the US secretary of the interior Stewart 
Udall visited water projects in the Soviet Union in 1962, his delegation 
“found it impossible to learn where in the Russian Government and 
political system basic policy decisions are made.”54

Scott’s “high modernism” is one of several readings of state- led de-
velopment. Many scholars have stressed the political context of the 
Cold War. Against the background of mass poverty in what was then 
called the Third World, development “was invariably tied to the 
U.S.- led campaign to counteract communist influence.”55 Others 
looked at development through a Foucauldian lens and stressed the 
suffocating effect of the bureaucratic discourse. In his analysis of an 

32.1 The new man of Fascism and his family. Statue on a building in Latina. 

Image, Frank Uekötter.
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agricultural project in Lesotho, James Ferguson called development 
“an ‘anti- politics machine,’ depoliticizing everything it touches, ev-
erywhere whisking political realities out of sight, all the while per-
forming, almost unnoticed, its own pre- eminently political operation 
of expanding bureaucratic state power.”56 More recent studies place 
postwar projects in a wider chronological context and view develop-
ment as an amalgam of expertise, political power, and modern tech-
nology that came together in projects like the Aswan Dam (see chapter 
29, Aswan Dam).57

A healthy skepticism toward achievements and ambitions runs 
through the literature on the history of development, and yet outright 
condemnation was surprisingly difficult. Even notorious projects had 
their ambiguities. The Stalin Plan for the Transformation of Nature is 
typically considered the epitome of Socialism’s environmental hubris, 
but Stephen Brain has argued that it was “a basically conservative 
project designed to restore the Russian landscape to its prehistoric 
ideal [that] was twisted into a promethean endeavor dominated by 
Trofim Denisovich Lysenko.”58 Failure was usually a matter of perspec-
tive. The effects of large state- led projects went in so many different 
directions that even the most hopeless of projects could claim some 
positive outcomes. Britain’s infamous Groundnut Scheme in colonial 
Tanganyika ultimately consumed more peanuts than it produced, but 
it did inflate wages in the region and stimulated the local economy.59 
Land reclamation in the Pontine Marshes failed to boost ruralization, 
and the program in the rest of Italy was so shoddy that opinions di-
verged into the postwar years over how many hectares had actually 
been reclaimed, but the new towns played an important role in the 
development of urban planning in Italy.60

The Pontine Marshes also showed how different time frames made 
a world of difference. In 1945, with much of the land underwater and 
malaria back with a vengeance, the project’s outcome looked disas-
trous indeed. But some twenty years later, malaria was gone (see 
chapter 38.3, Banner Slogans), and the Pontine Marshes were an agri-
cultural region again. And then there was the small matter of costs. 
Serpieri saw the Pontine Marshes project as a model, but it took invest-
ments of about 1 billion lire between 1922 and 1940, which made it 
the exception among the 1,150 reclamation projects that Italy had in 
1933.61 For Salvemini, who spent his years in exile teaching the history 
of Italian civilization at Harvard, it was a waste of money whose sole 
purpose was to stage a show for innocent dignitaries from abroad: 
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“Nobody tells the bamboozled foreigner that in order to put up that 
show at the gates of Rome the Government starves the land reclama-
tion works elsewhere in Italy.”62

The conquest of Lebensraum was a thoroughly discredited concept 
after World War II. It had led the Axis powers into a moral abyss, and it 
did not even make sense in material terms anymore: most postwar so-
cieties in the industrialized West became more concerned about agri-
cultural overproduction than about food scarcity. The fate of 
development was different. The concept looked dubious in so many 
ways, and yet it showed remarkable resilience. For all the disappoint-
ments and complications, heads of state continue to fall for large de-
velopment projects. In the 1990s, the Indonesian president Suharto 
launched the Mega Rice Project on Borneo and sought to turn a peat 
swamp forest roughly a third the size of Belgium into the country’s rice 
bowl, but all that he created was “a smouldering heap of ash”: more 
than 2.7 million hectares of peat land burned in 1997 alone.63 Devel-
opmentalism also survives in transnational discourses and the institu-
tional scaffolding of the global economy. “The central tenets of the 
development discourse continue to persist and permeate the minds of 
policy makers and analysts, seemingly impervious to criticism and 
meaningful reform,” Joseph Hodge has noted.64 Gone are the days 
when planning was a charismatic endeavor, and yet we still live in a 
world of plans and planners, including occasional calls for five- year 
plans in some places.65 State- led development and comprehensive 
planning have left a tarnished legacy that is at the same time alive, 
with millions of people living amid the ruins, and those who revisit 
developmentalist tropes in the twenty- first century have experiences 
akin to those who visit the Pontine Marshes.

Much of the land is still in agricultural use, but the Pontine Marshes 
are not the food- producing colony that Mussolini envisioned. For one 
thing, the towns are much bigger than intended: the Fascists con-
ceived them as mere service centers for the rural population. The re-
gion also has a decommissioned nuclear reactor (see chapter 37, Lucky 
Dragon No. 5), a project that did not serve ruralization either. A relic 
from the pre- reclamation days, the water buffalo, has rebounded as 
the producer of milk for prized mozzarella di bufala.66 Local farming 
includes vegetables, grain, and grapes as well as Demeter- certified or-
ganic agriculture. Visitors continue to go to the Pontine Marshes, but 
those who do not head for the beach come to look backward rather 
than forward nowadays. The region is attracting tourists (see chapter 
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22, Baedeker) in search of something that they have not seen yet: the 
built legacy of Fascism.67

The leftovers from Mussolini’s rule are visible throughout the Pon-
tine Marshes. Littoria was renamed Latina after the war, as was the 
province that bore the town’s name, but a Mussolini quote adorns the 
bell tower to the present day. Much of the monumentalist architecture 
still stands, ready to impress or intimidate depending on viewers’ per-
spectives, and the restaurant Impero (Empire) in the center of Latina 
has continued to welcome guests “since 1934.”68 Sometimes the Fascist 
past becomes a matter of political debate: Latina made headlines in 
1996 when it sought to rededicate an urban park to the memory of 
Benito Mussolini’s brother Arnaldo.69 But more often than not, it is 
just there, in an undefined twilight zone of memory that befits collec-
tive memory of planned development. Tourists can stay in a fancy 
hotel on the beach in Sabaudia, and yet the peacefulness of the seaside 
is strangely at odds with a name that commemorates a genocidal war 
for Lebensraum. The hotel is the Oasi di Kufra.70

32.2 A mosaic on the façade of the Catholic church in Sabaudia shows Mus-

solini helping with the harvest. Image,  Frank Uekötter.
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The Chemurgy Movement

The Business of Biofuels

1.  EXPERTS ON THE MARCH

The 1920s were crisis years for American agriculture. After a com-
modity boom during World War I, prices for farm products slumped 
in 1920–1921. Growing yields per acre met with saturated markets at 
home, and foreign markets that had previously consumed America’s 
excess production did not recover throughout the decade.1 With nu-
merous farmers succumbing to bankruptcy and many more tightening 
their belts, a national debate arose as to how to improve their lot. One 
of the more unusual suggestions came from an article in the Dearborn 
Independent, a widely circulated periodical under the tutelage of Henry 
Ford that is now infamous for its antisemitic content. The author, Wil-
liam Jay Hale, was a trained chemist, and that shaped his view of the 
farm: he saw it “simply as an organic chemical manufacturer.” But, 
Hale continued, this offered a whole range of new opportunities. Since 
industrial chemistry could extract many different products from raw 
materials, it was poised to open new markets for agriculture. Amer-
ican farmers should sell their underpriced commodities to industry, 
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and that would bring a “new undreamed- of era of prosperity for the 
farmer.” And Hale did not stop at this point. He saw industrializing ag-
riculture as a matter of markets as well as production methods, and he 
sketched a future with huge “agricenters” where farmers would work 
under the direction of farsighted experts. He had little hope for the 
family farm of yore: “The single farm is so small a unit that between 
its intake and output no leeway is permitted for any employment of 
specialized talent.”2

It was a bold, almost utopian vision; but then, Hale was not a man 
of modesty. Born in 1876, he had degrees from Harvard and spent 
some time at German universities before the University of Michigan 
hired him to teach chemistry. One of his students was Helen Dow, 
the daughter of the founder of Dow Chemical. They married in 1917, 
and Hale built an organic research laboratory at his father- in- law’s 
company.3 Preaching ran in the family for this son of a Presbyterian 
minister, and as Hale embraced the gospel of chemistry, he eagerly de-
duced solutions for all kinds of human woes from its scriptures. Hale 
also liked to juggle with words, and so it was by all means characteristic 
that he coined a new term for the passion of his life, the work with and 
for chemicals. He combined the Greek words chemeia (chemistry) and 
ergon (work) and thus created a literary compound that would stick: 
chemurgy.4

“In chemurgy lies the hope of the world,” Hale declared in a speech 
in 1949, when the word had been in circulation for a decade and a half. 
He actually meant it: “No longer need we fear famine and pestilence 
or strife and turmoil when once we have adjusted our economy to the 
chemurgic way under Divine law.”5 Hale’s claim to authority extended 
far beyond his professional sphere, and in that he was characteristic 
of a generation: during the 1920s and 1930s, experts of various stripes 
felt that it was time for them to take charge. Engineers promised to 
solve the problems of societies with technological means, culminating 
in dreams of technocratic rule.6 Dam builders celebrated their con-
crete manifestations as the ultimate panacea for development woes 
(see chapter 29, Aswan Dam). And then there were the experts of more 
infamous memory, the eugenicists, who felt that societies’ gene pools 
were up for science- based improvement.7 Scientific overreach was 
common among the experts of the interwar years, and sooner or later 
they were all in for a hard landing.

All over the West, scientists and engineers asked for more money, 
more authority, and a new place in society: they were, in a nutshell, 
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the self- proclaimed priests of a new epoch. And they were not shy 
about offering evidence. In his 1934 book, The Farm Chemurgic, Hale 
gave an enthusiastic account of the rise of chemistry, culminating in 
the Haber–Bosch process for synthetic ammonia (see chapter 19, Syn-
thetic Nitrogen)— “the final blow that threw the world into chemical 
cataclysm,” as he put it.8 From Hale’s point of view, the farm crisis 
was essentially an unexpected result of chemistry’s progress. As nat-
urally growing commodities such as indigo and silk were replaced by 
synthetic alternatives, “the farmers were left to drift”: they lost their 
accustomed markets without a prospect of new ones.9 But chemurgy 
would come to the rescue and develop new industrial uses for main 
products, by- products, and wastes. After all, chemurgists argued, the 
human stomach was limited, but industry’s hunger for raw material 
was not.10

Hale’s firebrand style of preaching chemurgy was peculiar, but his 
idea was not. The US chemical industry expanded dramatically after 
World War I, and with that came a growing number of pertinent proj-
ects. The movement also had a powerful patron in Henry Ford, who 
nurtured a penchant for a new agricultural crop, the soybean, and 
had created a chemurgy lab as early as 1929.11 The various strands 
came together in 1935 when the American Farm Bureau Federation, 
the National Grange, the National Agriculture Convention, and the 
Chemical Foundation sponsored a conference in Dearborn, Michigan. 
With more than three hundred people in attendance, the meeting wit-
nessed the creation of a National Farm Chemurgic Council that would 
henceforth serve as the movement’s hub.12 Delegates also attended a 
melodramatic ceremony in Henry Ford’s replica of Independence Hall 
with the signing of a “Declaration of Dependence Upon the Soil and 
the Right of Self- Maintenance.”13 Chemurgy was an unabashedly polit-
ical movement, and not just in that it had political demands. It aimed 
for a new kind of polity, with experts in the driving seat and everyone 
else yielding to their supreme authority. In the presidential election of 
1944, the president of the National Farm Chemurgic Council, Wheeler 
McMillen, launched a bid for the Republican nomination.14

Chemurgy was a remarkably flexible concept. In 1937, the Farm 
Chemurgic Council entertained committees on cellulose, insecti-
cides, fertilizers, plastics, soybeans, and tung oil and discussed themes 
ranging from the uses of Jerusalem artichokes to the merits of woven 
cotton mesh in bituminous roads.15 Furthermore, the movement was 
not shy about claiming credit for preexisting work such as George 
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Washington Carver’s research on the many uses of peanuts.16 None-
theless, a common thread ran through these activities. Chemurgy 
sought to break down traditional patterns of resource use and spe-
cifically worked to annihilate the barrier between food and nonfood 
uses. Of course, chemists had been gnawing away at that barrier at 
least since the times of Liebig, but the chemurgy movement acted as 
if it had ceased to exist: commodities were plentiful, and there were 
no moral differences that chemurgists would need to care about. The 
traditional world of commodities was revving up, and whatever order 
existed in patterns of use was now subject to the miraculous powers of 
scientific innovation.

But for all the diversity of the chemurgy movement, one issue stood 
out above the others: the use of alcohol in motor fuel.17 The immediate 
aim was to establish alcohol as a fuel additive that improved gasoline 
combustion and reduced engine knock, but the movement’s dreams 
were much bigger than that. It envisioned “the construction of nearly 
a thousand fermentation plants of eight to ten thousand gallons daily 
output,” offering work to a million men in these plants and on the 
farms and securing another two million jobs “in allied industries.”18 
Chemurgists also stressed the need to look beyond the exigencies of 
the day: “Someday, when petroleum resources are depleted, power 
alcohol may become a replacement fuel of superior quality.”19 And 
then, alcohol was a versatile molecule, and its use as a fuel additive 
was “only the first step in inauguration of the greatest industry man is 
destined to know for a century.”20 Who could possibly object to a cause 
that would open new markets, make resource use more efficient, se-
cure energy independence, and even “eliminate all unemployment?”21 
It all came down to whether society would heed the wisdom of the ex-
perts: “Common sense alone should dictate the course to be pursued 
by chemically advancing nations.”22

For those who looked beyond expert dreams, things were slightly 
more complicated. Fuel alcohol held the promise of a large and ex-
panding market, but it was also a field with a range of stakeholders. 
A successful commodity chain for fuel alcohol had to unite farmers, 
industrial- size fermenting plants, and a network of gas stations for 
retail. The outlook for fuel alcohol was best when all these groups 
could expect good profits from the new line of business, and history 
did not bode well for that. Modern societies have a lot of experience 
mastering long supply chains since the heydays of Potosí (see chapter 
1, Potosí) and the Caribbean sugar plantation (see chapter 2, Sugar). 
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But as these and other examples suggest, modernity’s record is less im-
pressive when it comes to distributing the gains equitably along the 
commodity chain.

2. MAKING MARKETS

By the time that the Farm Chemurgic Council was formed, a different 
agricultural policy was already in place. The farm crisis was high on 
the agenda when Franklin D. Roosevelt moved into the White House 
in 1933, and his administration drafted radical new farm legislation 
during his first one hundred days in office. The federal government 
bought large amounts of commodities to take them off the market, 
paid farmers to retire land, and later offered rewards for erosion pre-
vention (see chapter 13, Little Grand Canyon). Whereas chemurgists 
sought to find new uses for overabundant products, the New Dealers 
aimed to curb overproduction and boost farm income through higher 
commodity prices.23

As a matter of principle, the two approaches were somewhat at 
odds; but then, the New Deal was not known for conceptual dogma-
tism. Officials from the US Department of Agriculture reached out to 
chemurgists behind the scenes when they developed their first poli-
cies in the spring of 1933. The collaboration produced draft legisla-
tion that offered a favorable tax rate for gasoline blended with alcohol 
and a blueprint for “a power alcohol industry consisting of 200–300 
plants spread throughout the grain belt.”24 However, the New Dealers 
changed their minds when the proposal encountered fierce opposi-
tion. The petroleum industry set out to fight fuel alcohol tooth and 
nail, for the simplest of reasons: it had a competing product.25

Engine knock had emerged as a hot topic in the car and petroleum 
industries in previous years. After a frantic search for solutions, three 
corporate giants, DuPont, General Motors, and Standard Oil, focused 
on a fuel additive named tetraethyl lead, and the latter two formed 
the Ethyl Gasoline Corporation for the additive’s production and sale 
in 1924. Tetraethyl lead was not a harmless substance— the United 
States War Department had explored its potential as a nerve gas— but 
the Ethyl Corporation was powerful enough to dominate not only 
the market for tetraethyl lead but also research on its health hazards, 
and the level of public concern remained below a critical threshold.26 
In any case, the public controversy over tetraethyl lead, fueled by a 
number of gruesome workplace deaths, was mostly over by the early 
1930s, and that made fuel alcohol a challenge to a flourishing busi-
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ness. Not known for pulling punches, the petroleum industry was de-
termined to fight all competition to tetraethyl lead, and that rendered 
preferential legislation for fuel alcohol a dead issue on Capitol Hill.27 It 
also poisoned the relationship between the chemurgy movement and 
the New Deal, though the US Department of Agriculture eventually 
came around to setting up centers for chemurgic research in Peoria, 
New Orleans, Philadelphia, and San Francisco.28 From the federal 
point of view, research on the uses of agricultural commodities was 
welcome, but it should keep its hands off the delicate fuel issue.

With that, the chemurgy movement was facing two formidable 
enemies, but it did not look terribly frightened. The president of the 
Farm Chemurgic Council, Francis Garvan, “cheerfully fanned the fires 
of conflict, all the happier because the foe was rich and powerful,” and 
that probably betrayed more than a belligerent character.29 For the 
chemurgy movement, the fight for fuel alcohol was not just about a 
business proposition: it was a crusade for a scientific categorical imper-
ative. From this point of view, opposition could only result from back-
wardness and ignorance, and rhetoric mirrored that classic dream of 
warriors, the upcoming decisive battle, the quicker the better. Chem-
urgists in battle mode found that everything should bow to the ex-
perts’ judgment, including market prices. “Never again should prices 
be allowed to transcend chemical values,” Hale wrote in an article of 
1933.30

When federal politicians remained unimpressed, the Farm Chem-
urgic Council decided to proceed on its own account. It built an exper-
imental plant on the Missouri River at Atchison, Kansas, and it became 
a disaster. The plant ran into a host of technological problems, and 
when it was finally running smoothly, it produced at prohibitive costs. 
As if to add insult to injury, the priests of a new epoch also clashed 
with another supreme power, the tax authorities. In spite of the repeal 
of prohibition in 1933, alcohol production remained a tightly con-
trolled business in New Deal America, and the tax collectors were so 
suspicious of the Atchison plant that they dragged operators into long 
and costly negotiations. When the plant closed its doors, the financial 
loss was somewhere between $300,000 and $600,000.31

The Atchison project also revealed the precarious power base of 
chemurgy. The movement had a few members from the farming 
community, most prominently Wheeler McMillen, a journalist with 
a lifelong passion for farming.32 But most chemurgists came from 
backgrounds in science and industry, and many farmers viewed the 
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movement with suspicion.33 Hale’s idea of shuffling farmers into new 
“agricenters,” which was insensitive at best from an agricultural view-
point, revealed a profound ignorance of rural realities: he never cared 
that autonomy and possession of land (see chapter 6, Land Title) were 
fundamental to the farmers’ identity. Neither did chemurgists realize 
that their business case was deeply flawed from a farming perspective. 
They banked on inexpensive commodities because that made their 
products cheaper, but these depressed prices were the cause of the farm 
crisis. When local farmers refused to sell raw material to the Atchison 
plant because they were speculating for better markets, the director 
was so disturbed that he suggested buying land for future projects.34

For a movement that had banked its hopes on fuel alcohol, the 
collapse of the Atchison project was an unsettling experience, and 
chemurgists tried their best to change the outcome through creative 
accounting and wishful thinking. In fact, Hale got so carried away by 
his own enthusiasm that he envisioned alcohol production for free: in 
a 1941 prospectus for investors, he wrote that there was “every possi-
bility” that ethyl alcohol production “may record a cost approaching 
nothing.”35 All the while, McMillen buried the issue for the Farm 
Chemurgic Council: “We realize keenly that no effort can succeed 
unless it is entirely sound in its economic basis,” he declared at the 
council’s annual dinner in 1941, adding that “the chemurgic program 
has been hampered by the unfortunate controversy . . . over power al-
cohol.”36

Fuel alcohol failed on the market; but then, that market was not 
simply a given. Gasoline additives are a textbook example of the social 
construction of markets: supply and demand were shaped by political 
decisions, styles of regulation, corporate interests, and the resilience of 
technological paths (see chapter 29.3, Path Dependencies). Neoliberal 
mythology suggests that these things are unpleasant intrusions into 
the world of free enterprise, but the reverse is more convincing: rules 
and institutions create markets in the first place.37 Chemurgy did act 
accordingly, as its push for preferential taxation was a call to bend some 
rules in its favor. But in the end, that initiative fell prey to hardball 
politics except for an unimportant Nebraska law that offered a state 
gasoline tax refund for alcohol blends.38 When push came to shove, 
all chemurgy could offer was its professional creed, and preachers are 
nothing without a grateful audience.

Markets are subject to unexpected change. Chemurgy learned this 
in a somewhat ironic way during World War II when agriculture sup-



 501 

T H E   C H E M U R G Y   M O V E M E N T

plied more alcohol to the synthetic rubber project than the petroleum 
industry.39 It was a remarkable achievement for a business model that 
the federal government had previously shunned, but the boom was 
not to last. World trade resumed after the war (to the chagrin of Hale 
and others, who felt that “international trade in agriculture must cease 
in a modern world”).40 One of the results was a cheap and abundant 
supply of oil from Saudi Arabia (see chapter 15, Saudi Arabia) and other 
countries that pushed all dreams about renewable alternatives into 
oblivion. Hale continued to warn of “our dwindling petroleum sup-
plies,” but his clarion calls fell on deaf ears.41 Shortly before his death, 
Hale put his last hopes in “a revitalized scientific government.” After 
the 1956 presidential election, a “revolutionary leadership” would na-
tionalize the petroleum industry and “spend a billion dollars or more 
on chemurgic research.”42

It was a bitter and slightly otherworldly vision, but the imagina-
tion was the only recourse when powerful stakeholders kept an iron 
grasp on real markets. It was probably a mistake for the chemurgy 
movement to put so much hope into the notoriously tough fuel busi-
ness. But resource markets have historically shown dramatic fluctu-
ations in volume and price, and business plans inevitably carry the 
air of a speculative gamble. In a capitalist economy, you never really 
know what will pay. When Henry Ford II set out to kill the pathetic 
soybean project after his grandfather’s death in 1947, he discovered 
that large swaths of undeveloped land close to a major city were actu-
ally a pretty good investment. The former soybean fields found willing 
buyers among Detroit’s suburbanites, and Ford made a killing on the 
old man’s folly. It was an ironic postscript to a movement beyond its 
prime. At last chemurgy could claim a terrific commercial success, if 
only in suburban real estate.43

3. THE ETHICS OF BURNING FOOD

In his Farm Chemurgic, William Hale discussed how much alcohol 
America would need for a 50 percent blend in the country’s gasoline. 
His calculation found that it would take 10 billion gallons of alcohol 
per year, which in turn would require 4 billion bushels of corn, or 
double the contemporary American harvest. Given an average yield of 
25 bushels per acre, alcohol production would claim 160 million acres, 
which was close to half of America’s total farmland, and basically all 
the American land where corn cultivation was feasible. None of these 
figures seemed to shock him, and he went on to calculate the labor 
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requirements.44 Scarcity was clearly not an issue for Hale, and not only 
in his own time: “We need entertain no fear for future generations that 
must feed, clothe, and house themselves comfortably.”45

Hale was writing in a land of plenty, and he harbored no doubts 
about future yield growths.46 Other countries were less fortunate. In his 
famous An Essay on the Principle of Population, Thomas Robert Malthus 
had raised the specter of populations outgrowing agricultural produc-
tion, and that scenario began to haunt people again when the global 
population exploded in the postwar years. Once more, the global expe-
rience was a divided one. Population growth was particularly strong in 
the Global South while birth rates declined in the industrialized world, 
and that made it delicate to speak about what Paul Ehrlich controver-
sially called a “population bomb.”47 Maybe concerns over population 
growth were a way to deflect blame away from Western consumerism, 
arguably a bigger cause of environmental disruption. The ensuing de-
bate was a bitter and complex one, but it brought one fundamental 
insight: when we talk about food and population growth, we should 
reflect not only on statistics but also on morals.48 This changed the 
rules for discussions about what would soon be called biofuels. If agri-
cultural supplies were getting scarce, was it ethical to burn food?

In retrospect, the chemurgy movement was fortunate in that it 
never had to grapple with these moral issues. It focused on scientific 
methods of problem solving, and chemurgists would have looked 
rather clueless in ethical debates— not good for self- proclaimed priests 
of a new epoch. The movement’s perennial opponents, the New 
Dealers, did not raise the issue either, and for good reason. In a move 
to reduce the meat surplus, the federal government had bought six 
million hogs in August 1933 and turned them into fertilizer and lard. 
The purchase program became “a lightning rod for supporters and 
critics” of New Deal agricultural policies, and the controversy offers 
some striking parallels to today’s debates over biofuels.49 Should farm 
animals die prematurely for the sake of higher market prices? Opin-
ions diverged widely, particularly in light of mass starvation during 
the Great Depression. It was a clash between two different normative 
worlds, between the logic of commerce and moral reasoning, and the 
debate never produced a clear result during the years of the New Deal. 
Then came the war, and people faced other moral issues.

Chemurgy and mass slaughter during the New Deal revealed a 
moral void, questions were left hanging in the air, and it seems that 
the ongoing debate over biofuels may head toward an equally incon-
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clusive result. Many people harbor doubts, but as it stands, no country 
has banned the production of biofuels. In fact, many governments 
have implemented policies that support biofuels through subsidies 
and tax breaks. They seek to promote renewable energies in a quest to 
reduce their dependence on imported fossil fuels. And sooner or later, 
they have come to realize that the issue is more complex than in the 
heydays of chemurgy, and not only because of moral concerns. For 
one, the geographic scope has changed. While the chemurgists were 
staunch economic nationalists at a time when world trade had mostly 
collapsed, today’s discussions take place in an age of globalization.

Global warming has added another dimension to ongoing debates, 
as opinions differed sharply on whether biofuels really help in the 
fight against greenhouse gases. Farm production hinges on energy- 
intensive chemicals such as synthetic nitrogen (see chapter 19, Syn-
thetic Nitrogen) that have their own carbon footprint. Farming for 
biofuels also changes carbon storage in soils, particularly where land 
is cleared for agricultural use. The overall balance depends strongly 
on local conditions, and it can even vary dramatically in one place: 
for example, a study of palm oil production on a single plantation in 
Colombia showed that the greenhouse gas balance can be positive or 
negative depending on previous land use and the choice of fertilizer.50 
With that, the debate over biofuels has gained several new layers, and 
nobody knows how to resolve the ensuing tensions.

It does not help that the time span is potentially infinite. Advocates 
of biofuels look far beyond the immediate needs of their time. Simi-
larly to those in the chemurgy movement, they point to the day when 
oil will run out or otherwise become untenable. But energy needs have 
increased enormously since the 1930s, and this means that model cal-
culations about future demand lead to astronomic figures that are even 
more appalling than Hale’s. Once more, the vast time scale and the 
unknowns invite optimistic speculation. One study suggested that by 
the year 2050, the maximum potential of energy crops may be up to 
1,272 exajoules per year, which is around twice the current global en-
ergy consumption.51 Others, such as the environmental scientist and 
energy historian Vaclav Smil, are more skeptical: “I feel strongly that 
the recent proposals of massive biomass energy schemes are among 
the most regrettable examples of wishful thinking and ignorance of 
ecosystemic realities and necessities.”52

The debate entered a new phase when global food prices were sky-
rocketing in 2007. In the preceding years, a notable increase of en-
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ergy prices had stimulated interest in renewables, and that nourished 
speculations about a connection. “The role of biofuels in the 2007–08 
food price episode is probably one of the most controversial issues in 
any discussion on both the causes of the crisis and the appropriate 
policy responses,” a report of the UN Food and Agriculture Organiza-
tion declared.53 It was yet another reminder about the capriciousness 
of resources prices: they reflect world politics, corporate power, path 
dependencies, technological choices, and speculation, in addition to 
the customary rules of supply and demand, and the exact mixture is 
anyone’s guess.

Economists will surely continue to dissect the causes of the price 
hike with advanced computer models for some time. But there is also 
a real- life example for the possible future of biofuels. Brazil began to 
support alcohol production from sugar cane (see chapter 2, Sugar) in 
the wake of the 1973 oil price shock, and the industry survived the end 
of the country’s military dictatorship, the collapse of oil prices in the 
1980s, and the shift of economic policy from import substitution to 
neoliberalism and globalization. Some twenty years after the launch 
of the National Alcohol Program, the industry employed about one 
million people, produced thirteen billion liters of ethanol per year, 
and had saved the country $28.7 billion in foreign exchange for oil 
imports.54

However, the program had its ambiguities. It was vulnerable to en-
vironmental shocks, as shown in the 1980s when drought conditions 
coincided with the collapse of global oil prices.55 Brazil is the last re-
maining country with a vast land reserve that is suitable for agricul-
tural use.56 Sugar cane cultivation is tough on agricultural workers, 
evoking awkward reminiscences of slavery and sugar plantations: 
Brazil alone accounted for 41 percent of the transatlantic slave trade.57 
Is it more than a coincidence that biofuels flourished in the world’s 
most unequal society? Eric Hobsbawm famously called Brazil “a mon-
ument to social neglect,” and disinterest in side effects was arguably 
crucial for the program’s resilience.58 As Jennifer Eaglin has noted, 
“National pride in the alternative fuel program papered over the reali-
ties of the program’s social and environmental costs.”59

The sugar cane region in Northeastern Brazil became a hotbed of 
Brazil’s Landless Workers Movement (see chapter 6.3, In Spite of All 
Doubts) in the 1990s when cheap oil and free trade governments put 
the biofuels business on the defensive.60 It was not an unexpected 
revolt. When the use of ethanol- powered cars was spreading around 
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1980, a Brazilian engineer had suggested that rural workers would 
pay the price: “Now the wheels of the entire world’s cars will turn on 
the hunger of the Northeast.”61 There are even doubts about the ef-
fect on climate change, as sugar cane requires lavish doses of synthetic 
nitrogen (see chapter 19, Synthetic Nitrogen). With the efficiency of 
nitrogen use in the range of 30 percent, runoff may contribute to a 
rapidly changing nitrogen cycle in the tropics, which may lead to an 
increase in N2O and tropospheric O3 production that will probably 
cancel out any carbon dioxide savings.62

Brazil made a conscious choice to enter the biofuels business. It 
was a more muddled decision in other parts of the world. Jimmy 
Carter launched the US ethanol program “as part of an effort to woo 
Iowa voters during the 1980 presidential election.” It did not work as 
planned— Reagan carried the state by a margin of more than 12 per-
cent— but the Iowa caucus, the first electoral test for presidential hope-
fuls, has stabilized political support for fuel alcohol for decades.63 The 
European Community came into the biofuels business as a by- product 
of an attempt to reform its infamous Common Agricultural Policy. 
Trying to come to grips with chronic overproduction, it launched a 
scheme that paid farmers to retire some of their arable land and gave 
them the option to use it for nonfood crops. By 2006, energy crops 
claimed more than 95 percent of this officially retired land.64 Many 
biofuels have environmental balance sheets that look ambiguous at 
best, though there are some exceptions. In 2007, an OECD report came 
to the conclusion that one of the few biofuels whose overall environ-
mental performance was better than gasoline was biodiesel from used 
cooking oil.65 And in light of modernity’s enduring love affair with 
meat (see chapter 18, Chicago’s Slaughterhouses), used cooking oil 
arguably qualifies as an inexhaustible resource.

Biofuels have an array of potential futures, and they will probably 
differ between countries and continents. But whatever the outcome, 
the door between food and nonfood uses will likely remain open. Im-
posing moral limits is never easy, but it becomes exceedingly difficult 
when they seize on something that people have been doing without 
much ado for a long time. Chemurgy pushed that door wide open 
about a century ago, and it did so with the backing of the abundant 
cultural capital of modern science.66 It would take a mighty counter-
vailing force to close that door again and ban all uses of food besides 
the needs of the human belly. As it stands, our collective embarrass-
ment about the world’s hunger is probably not enough.



34

Autobahn

The  Endsieg  of Automobilism

1.  CLAIMING THE STREET

Berlin was an exciting city in the 1920s. One of its attractions was a 
new racetrack on the western outskirts. Construction of the new 
Automobil- Verkehrs-  und Übungsstraße, which everyone referred to as 
AVUS, began before World War I, but wartime and postwar woes de-
layed completion until 1921. The masses came for a grand opening in 
September 1921, and events such as the first German Grand Prix in 
1926 drew up to 300,000 spectators. Daredevils drove cars with an av-
erage speed of more than 200 kilometers per hour on the straight 
course, and when a steep embankment was added to the northern 
hairpin turn in 1937, top speeds came close to 400 kilometers per hour. 
On ordinary days, common drivers could push their own vehicles to 
the limit if they paid the entrance fee.1

The German elite of the time was well schooled in Greek and Latin 
and thus knew that avus was also the Latin word for grandfather. It was 
a prodigious choice: the AVUS racetrack was the granddaddy of di-
vided highways all over the world, the first road with separate lanes 
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and no petty intersections that was built exclusively for cars.2 It is 
equally fitting that racing gave birth to the iconic road of modernity, 
for speed was what the early automobile was all about. Cars were what 
Gijs Mom called “the adventure machine,” a playtoy for those with 
enough money to make a scene, go for a joyride, and sooth frail urban 
nerves.3 Like many Western countries, Germany had its share of rich 
enthusiasts, including the Kaiser himself, who had some twenty- five 
cars, fifteen drivers, and a brother in competitive racing.4

However, rich people with cars faced a hostile reception among the 
other 99 percent. It was about the state of the street. Cars of the early 
1900s were notorious for the dust clouds they left behind on country 
roads, and the street networks of European towns, often dating back to 
medieval times, presented all sorts of obstacles to the new vehicles. 
And it was about the meaning of the street, as most people felt that 
transportation was only one of its many functions. Streets were where 
children were playing, where adults were trading and socializing, and 
where political movements were making their case. A good part of 
nineteenth- century political life played out on the street, from the bar-
ricades of revolutionary times to the marches of Socialists for a better 
tomorrow. Before the automobile, claiming the street was about far 
more than a technological choice.

Thanks to growing numbers of horses, streetcars, and bicycles, most 
cities were already familiar with traffic woes when automobiles en-
tered the fray around 1900. It was more of a shock in the countryside, 
where streets were calmer, horses more irritable, and cars faster. News-
papers were full of reports about clashes between drivers and the rural 
population, and quite a few turned violent. Countless children threw 
stones at speeding cars, and drivers faced a serious risk of being 
roughed up if they caused an accident. In fact, violence was so 
common that German lawmakers legalized hit and run: since 1909, 
drivers were allowed to flee the scene of an accident if they turned 
themselves in to the police the following day.5 And it was about more 
than scratches and bruises: cars could kill, and they did in growing 
numbers. In 1913, Great Britain recorded 2,099 fatal and 42,544 non-
fatal accidents, a stunning figure in light of the fact that the country 
only had some 200,000 motor vehicles at the time.6 In 1906, Woodrow 
Wilson, future president of the United States, surmised in a widely 
quoted speech that “nothing has spread Socialistic feeling in this 
country more than the use of automobiles.”7

It seemed an open question whether automobilism had come to 



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 508 

stay. Maybe the need for speed would just peter out. “Mankind ruins 
itself to go fast,” Jean Brunhes argued in his lecture on “the limits of 
our cage.”8 He pointed to the fact that a high- speed steamer consumed 
six thousand tons of coal to get from one side of the Atlantic to the 
other, which added “economic limitations” to his specter of ubiqui-
tous limits: “Just as the genius of man pushes the limits of the possible, 
so the necessary expenses paralyze progress and reduce it to excep-
tional events.”9 But energy became cheap in the twentieth century, 
and it was not much of a constraint on people’s quest for automotive 
mobility or the joys of high velocity. Having a car was a good thing, 
and speed was good, too— at least when it came to covering distances 
rather than the speed of crossing the road. In one country after an-
other, automobilism thrived with a vigor that made it akin to a force of 
nature.

Authorities resorted to a comprehensive project of social disci-
plining that involved fists, fines, and a plethora of educational cam-
paigns. In order to forestall punitive legislation, automobile 
associations preached the virtues of careful driving.10 Policemen strug-
gled to maintain respect for the authorities in spite of endemic trans-
gressions of the law, and the few incidents that were actually recorded 
were clogging up the courts. In early 1930s England, more than 40 per-
cent of criminal proceedings revolved around offenses against the 
Highway Acts.11 A Swiss canton, Graubünden, even imposed a compre-
hensive ban on automobiles in 1900. The ban was finally repealed after 
much debate in 1925, a decision that mirrored the declining vigor of 
anti- automobile sentiments in the 1920s.12 People were learning to live 
with the automobile for better or worse.

The car claimed the street all over the industrial world, and yet it 
was a contested hegemony that people accepted only grudgingly. A 
German intellectual, Werner Sombart, even fantasized about ending 
the automotive age in 1928. When a literary magazine asked what he 
would do if he came to power, Sombart said he would outlaw cars and 
motorcycles, except perhaps for large cities and other places where 
there was “nothing left to be spoiled.”13 Others took a more pragmatic 
view. With the car’s ascendance beyond debate, designating roads for 
its exclusive use was simply the next step. France was the first Euro-
pean country to reserve a road for motorized transport when the 
German army attacked Verdun in 1916. Supplies hinged on a single 
road, and the military swiftly cleared it of all pedestrians, cyclists, and 
horses and put up improvised dividers, the crucial tool for separating 
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traffic that serves as the hallmark of a proper highway today. Every day 
13,600 trucks used the makeshift highway, or one every six seconds, 
and the road entered military history as La Voie Sacrée.14

Costs were not much of an issue in a military emergency, but civil 
governments took a more sober view after World War I. Why spend 
public money on roads that only a few privileged drivers could use? It 
was private funds from one of Germany’s richest businessmen, Hugo 
Stinnes, that secured the completion of Berlin’s AVUS.15 Even in Fascist 
Italy, where Mussolini boasted about long- distance roads that would 
replicate those of ancient Rome, most of the money came from private 
investors, and a government agency took over only when these con-
cessions faced financial collapse for lack of traffic.16 But the role of the 
state changed when Hitler came to power in Germany and made auto-
bahn construction his pet project.

After World War II, remorseful Germans pointed to the autobahn as 
the good side of the Nazis, and historians have gone to great lengths in 
pointing out that few things were really new about the project. Nazi 
Germany’s autobahns followed Italy’s autostrada projects, and in the 
United States, the first country to achieve mass motorization, new 
parkways “rose to prominence in the 1920s and ’30s as an interna-
tional model for the harmonious integration of engineering and land-
scape architecture.”17 Hitler also drew on German blueprints from the 
Weimar years, when the Nazi Party had criticized highway projects as 
a waste of money for the privileged few, and the AVUS racetrack was 
unceremoniously connected to the autobahn network in 1940.18 The 
harmonious integration into the landscape, a favorite theme of Nazi 
propaganda and much subsequent commentary, was patchy at best.19 
Hitler was not even the first to use autobahn construction to combat 
unemployment. That distinction goes to the Cologne mayor Konrad 
Adenauer, later chancellor of the Federal Republic, who oversaw con-
struction of a limited- access highway connecting Cologne and Bonn 
between 1929 and 1932.20

The one thing that was actually new was the Nazis’ determination 
to build: all other contemporary projects paled in comparison with 
the scale, scope, and speed of the autobahn. Construction began with 
a ground- breaking ceremony near Frankfurt in September 1933, the 
first section was inaugurated in May 1935, 1,000 kilometers were com-
plete by the fall of 1936, and at the end of 1938, the car- owning public 
could drive on some 3,000 kilometers of autobahn.21 Hitler’s right- 
hand man was Fritz Todt, a civil engineer who rose from obscurity in 
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1933 to become the head of German war production in 1940. Hitler 
was so pleased with Todt’s breakneck speed that he endearingly called 
him “a fanatic” in 1937.22 However, the network fell short of the 7,000 
kilometers that the regime had announced as its goal in 1933, and the 
target length grew to 20,000 kilometers during the war.23 Documents 
captured after the German defeat reveal plans for major highways radi-
ating from Berlin to Finland along the Baltic coast and to the Persian 
Gulf via Baghdad.24

In light of these plans, the Nazis’ autobahn project was a disap-
pointment, but it also had more mundane failures. It was never the 
presumed panacea for unemployment, though Nazi propaganda did 
its best to create a different impression. At its peak in 1936, 124,483 
people worked for the Reich’s autobahn corporation, a small fraction 
of the 6 million people who were without a job when the Nazis took 
over.25 Finances were a mess, and costs were skyrocketing: work con-
tinued only because the regime feared losing face in a bankruptcy.26 
Since most of Todt’s engineers came from a railroad background and 
had never built a roadway, they made embarrassing mistakes, as a red- 
faced Todt discovered during a bumpy nighttime ride over a new 
stretch of autobahn in the company of the British minister of trans-

34.1 A stretch of the Autobahn with a service station and without traffic in 

the 1930s. Image, Wolf Strache, Library of Congress.
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port.27 In the quest for scenic views, Nazi planners chose routes with 
steep inclines, and some of the notorious trouble spots in today’s 
traffic updates, such as the Irschenberg ascent on the autobahn be-
tween Salzburg and Munich, go back to fateful choices of the 1930s.28 
The Nazis did not even pursue a coherent motorization policy: to-
gether with tax incentives and the promise of a cheap Volkswagen mo-
torcar for the masses, the autobahn was meant to encourage 
automobile use, but fuel prices remained exceedingly high due to the 
government’s support of synthetic fuel production in the quest for re-
armament.29 It showed in the dismal results of traffic counts in the late 
1930s: Hitler’s pet project was the first white elephant of the automo-
bile age. In fact, it was a white elephant in quite a literal sense: the 
bright gray lines were clearly visible from the sky, and they led to the 
major cities, to the dismay of air force officials who feared that they 
would facilitate navigation for enemy pilots.30 And as it turned out, 
Germany’s airspace would soon have its share of enemy warplanes.

2. A MATTER OF FREEDOM

When autobahn construction ground to a halt toward the end of 1941, 
the autobahn was a disjointed network with a total length of 3,819.7 
kilometers and no discernible use. Three decades later, many of the 
gaps were closed, the bridges that the retreating Germany army had 
blown up in the final stages of the war were rebuilt, and the autobahn 
was the backbone of German road transport. It even entered music his-
tory when Kraftwerk published its enigmatic Autobahn album in 
1974.31 Germans today have more than 13,000 kilometers of autobahn 
at their disposal, and that is just a fraction of the vast road network 
that has grown since 1945. Mushrooming suburbs called for good 
traffic links while even the remotest villages asked for an asphalt path 
as if it were a natural birthright.32 Unlike the Nazis, the automobile 
had won.

It was the German version of a trend that united all Western soci-
eties. Car ownership became the norm, and it was about more than 
getting from here to there. It was about freedom. Mass motorization 
allowed people to escape the grime of cities (see chapter 16, London 
Smog) to the new suburbs, it brought all sorts of tourist destinations 
into reach (see chapter 22, Baedeker), and it liberated the people from 
the improprieties of mass transportation such as schedules and fellow 
travelers: the world looked different from behind the steering wheel. It 
was a peculiar type of consumerist freedom, as the car of choice re-
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vealed a lot about an owner’s income, family size, driving habits, and 
ego problems. It was also a distinctly masculine type of freedom, as it 
was typically men who occupied the drivers’ seat. For women, auto-
motive freedom was a more complicated matter.33

Not only people experienced a new type of freedom. The new road 
networks also carried goods, effectively breaking the monopoly that 
the railroads had enjoyed in many places. The fate of the Chicago 
stockyards (see chapter 18, Chicago’s Slaughterhouses), which closed 
in 1971 because of new slaughterhouses closer to the livestock regions, 
showed how roads redrew the map of commerce and jeopardized even 
long- standing champions. It was another blunder of Hitler’s auto-
bahn, as the Nazis had focused on passenger cars and enacted a restric-
tive policy for truck traffic.34 Even after building thousands of 
kilometers and conceiving many more, it did not occur to Nazi plan-
ners that their roads might open the door to a new age of logistics. 
When blueprints were drawn for a new autobahn from Breslau to Vi-
enna after the conquest of Czechoslovakia, the plans included a rest 
stop in Moravia that was completely self- sufficient, doubling as a bio-
dynamic farm with vegetable gardens, pigs and chickens, a dairy, and 
a sewage treatment plant.35

Mass motorization changed cities, economies, and lifestyles akin to 
a force of nature, and like many trends that people find overwhelming, 
it gained its own set of mythologies. Was it all maybe a capitalist con-
spiracy? In 1944, a consortium that included General Motors, Stan-
dard Oil of California, and Firestone bought the Los Angeles Railway, 
and the new owners swiftly replaced streetcars with buses. The deal 
became the subject of rumors, but the trolley system was already long 
past its prime and deeply unpopular among locals, and the phase- out 
decision dates back to 1940.36 On the East Coast, New York’s infrastruc-
ture tsar Robert Moses was rumored to have built low bridges on Long 
Island parkways so as to prevent poor people, who were using buses, 
from reaching state parks.37 But buses were generally not allowed on 
American parkways, and bus service existed on parallel roads.38 As for 
the autobahn, speculations about military uses have proved impos-
sible to eradicate, and even books that should know better declare that 
“thanks to Todt’s motorways, 300,000 men could cross the Reich from 
east to west in just two days.”39 In reality, the German army was firmly 
committed to railroads for long- distance transport, and when the first 
major stretches of autobahn opened, it turned out that many cars were 
overheating when they drove long distances at high speed.40 With 



 513 

A U T O B A H N

equipment of the 1930s, driving entire divisions across Germany was 
tantamount to demilitarization.

To be sure, security interests left their mark in the history of auto-
mobility. Dwight D. Eisenhower talked about quick evacuation “in 
case of an atomic attack on our key cities” when he urged Congress to 
adopt a national highway program in 1955, though this was just one 
of four arguments that he put forward.41 Cold War politics brought the 
United States to export highway expertise to countries like the Philip-
pines, Turkey, Jordan, and Yemen.42 In the 1950s, a Greek architect 
planned a new quarter in Baghdad that featured wide avenues and 
low- density housing, hoping this would scatter residents and allow se-
curity forces to squash unrest swiftly. It did not quite work out as 
planned, as the settlement, later renamed Saddam City and Sadr City, 
became a center of resistance after the American- led invasion of Iraq 
in 2003.43 In Saudi Arabia, streets were used in burgeoning Riyadh to 
split and isolate potentially troublesome neighborhoods.44 It was not 
the only case in which traffic links were conceived as barriers. When 
West Germany built the Elbe Lateral Canal along the inner- German 
border from 1968 to 1976, the military asked for a design that would 
have served as an obstacle to Soviet tanks. As it turned out, tanks did 
end up in the canal, though they were Western models and they sank 
on purpose. A dam broke five weeks after the canal’s opening, and in a 
desperate effort to stop the flow, rescue crews built an improvised bar-
rier with Bundeswehr tanks.45

The new mobility did not make everyone a winner. Highways 
claimed a lot of space, and negotiations with landowners (see chapter 
6, Land Title) were not always as easy as in the case of the AVUS, where 
the Prussian Ministry of Agriculture was happy to make the land avail-
able when the Kaiser endorsed the project.46 Those who lived close to 
busy streets suffered from noise, pollution, and declining property 
values. Interstate Highways cut through many neighborhoods in the 
United States, much to the surprise of President Eisenhower, the father 
of the Interstate System, who did not realize how much Interstates in-
tervened in urban areas until his motorcade got stuck in a construction 
site on the outskirts of Washington in 1959.47 The West German chan-
cellor Konrad Adenauer, who rode in a black Mercedes on his daily 
commute to Bonn, mused in private in the mid- 1950s that if he were 
not already chairman of the Federal Republic’s largest party, he “would 
found a party against automobilism, for that party would be even 
stronger.”48 Twenty years later, Portugal had a brief flirt with Commu-
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nism after the fall of the Fascist Estado Novo and eagerly discussed 
whether the automobile was an illegitimate bourgeois privilege.49 The 
Portuguese were probably unaware of the real- world attempt to estab-
lish collective car ownership in the Soviet Union. At the Twentieth 
Party Congress in 1956, Nikita Khrushchev denounced Stalin’s crimes 
as well as wasteful use of passenger cars by state officials, but a subse-
quent experiment with rental cars collapsed when reckless individuals 
destroyed a good part of the fleet.50 Since the 1960s, cars had been 
problems of supplies rather than principles in the socialist sphere, as 
waiting periods grew to legendary lengths.51

Like all types of freedom, the automobile variety had some require-
ments that tacitly underpinned the mobility of people and goods. For 
one, the bonanza relied on abundant and cheap oil from countries like 
Saudi Arabia (see chapter 15, Saudi Arabia), particularly before the 1973 
oil price shock. For another, it built on national governments that 
could shoulder the enormous costs of the new roads. Investments in 
transportation were traditionally local and regional matters, but that 
policy was facing limits in the early 1900s when authorities sought to 
pave dusty overland roads.52 National governments took over, helped 
by schemes that committed automobile taxes to road construction. 
Great Britain struck what James Flink called a “gentlemen’s agreement 
between Parliament and British motorists” in 1909; the breakthrough 
in the United States was the Federal Aid Road Act of 1916.53 Stephen 
Goddard has argued that Eisenhower’s Interstate System was really 
akin to “interstate socialism,” as financing through the Highway Trust 
Fund was “the political version of a perpetual motion machine.”54 
Against the backdrop of billions of dollars, the rhetoric of freedom 
came in handy, as it fostered a sense of entitlement rather than con-
cerns about costs. Streets were political statements, though slogans 
were now set in stone (or asphalt, for that matter) rather than written 
on banners.

The leading role of national governments produced distinct na-
tional styles. The German autobahn did not get a speed limit and re-
mains toll- free for passenger cars to this day while other countries were 
less generous. Belgium’s Ministry of Public Works decided in 1969 to 
put up lighting along its motorways and all roads with a traffic density 
of more than six thousand vehicles per day.55 The United Arab Emir-
ates, formerly a British protectorate, felt that eight- lane freeways go 
along nicely with four- lane roundabouts. And then there were other 
rules, legal and customary, that made for multiple mobilities (see 
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chapter 3.3, Unsettled). But for all the diversity of constructions and 
rules, users of divided highways found out sooner or later that there 
were limits to automotive freedom. Congestion is a truly global experi-
ence in the twenty- first century, with widely diverging reactions de-
pending on individual tempers, national cultures, and the state of 
air- conditioning (see chapter 20, Air- Conditioning). And then, traffic 
jams at least dissolved sooner or later. Other repercussions of mass mo-
bility were more terminal.

3. DEAD ENDS

Mercedes clinched the 1926 German Grand Prix on the AVUS, but the 
race also claimed the lives of four assistants, including two students on 
a timekeeping assignment.56 It was not a great shock in contemporary 
terms. Casualties were simply part of car racing, and certainly not 
enough reason to stop the fun. When a Mercedes flew into the grand-
stands at Le Mans in 1955 and killed 81, the worst racing accident to 
this day, the cars kept logging laps for another 21 hours, except for the 
remaining Mercedes crews who withdrew from the race after several 
hours of frantic phone calls with company headquarters in Stuttgart, 
and spectators were standing at the site of the carnage the following 
morning amid the stench of blood.57 The toll of everyday automo-
bilism was no less extreme. In West Germany alone, 383,951 people 
were injured in car accidents in the year of the Le Mans disaster, and 
12,791 of them died.58 It was against this background that Adenauer 
joked about his new anti- automobilist party.

Lobbyists were quick to point out that the new roads were less 
prone to accidents, and this was one of many steps toward safer roads. 
Authorities beefed up driving schools. Educational campaigns evoked 
the horrors of reckless driving. Pedestrians were taught to meet vehi-
cles with caution and respect.59 Carmakers embraced new designs with 
crumple zones and rollover protection, introduced new features like 
seat belts and airbags, and gradually phased out unsafe cars like the 
Volkswagen Beetle, which the Nazis had conceived for the masses. The 
results were dramatic, particularly in light of steadily growing mileage. 
While almost 200 people died on every 1 billion kilometers of German 
roads in 1955, that number is now below 5.60 But for all these efforts, it 
is equally remarkable that some options stayed beyond debate. High- 
speed driving on the autobahn remained a national pastime in Ger-
many in spite of overwhelming evidence that it cost lives. When the 
United States imposed a national speed limit of 55 miles per hour in 
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the wake of the 1973 oil price shock, the fatality rate fell from 4.28 
deaths per 100 million miles of vehicle travel in 1972 to 3.33 in 1974.61

People kept dying in and under cars, and the same held true for 
other effects of automobility. Cars remained a noise problem in spite 
of quieter engines and ubiquitous noise barriers. Filters and new fuels 
reduced lead emissions and urban smog, but other pollution problems 
persist, including some that rarely make the news. Soil samples from 
the banks of the AVUS show that heavy metal concentrations are up to 
thirty times higher than regional background levels.62 Cars continue 
to devour fossil fuels, and they stand still en masse during rush hour, as 
new roads often created additional traffic rather than relief. Road net-
works continue to grow while neighborhoods and landscapes get 
under the wheel, and only some of the most egregious project were 
actually canceled: it took years of bitter fighting to kill an elevated 
“Vieux Carré Expressway” between the French Quarter in New Orleans 
and the Mississippi riverfront.63 Even the idea that taxation entitles 
people to new roads is still around, even though Winston Churchill 
demolished it almost a century ago. As chancellor of the exchequer, he 
revoked the 1909 deal with motorists, calling the idea that motor taxes 
should be reserved for construction “nonsense,” “absurd,” and “an 
outrage upon the sovereignty of Parliament and upon common 
sense.”64

As seen from the West, solutions to the problems of automobility 
are eminently halfhearted. And then, industrialized nations have a rel-
atively benign perspective, having seen most of the parameters go 
down over the years. The real drama is playing out in the Global South, 
where Western- style cars roam without a century of road construction 
and social disciplining. Europe and North America account for less 
than 40 percent of global car registrations today, having rescinded the 
majority of the market for personal automobiles to the rest of the 
world in the depression of 2009, and it shows in appalling death 
rates.65 The World Health Organization estimates that 1.25 million 
people are killed on the globe’s roads each year, and most of them die 
outside the Western world. A car in Benin, Guinea, or the Democratic 
Republic of the Congo is over a thousand times more likely to kill 
someone than a car in Sweden, Switzerland, or the United Kingdom.66

Indictments run through the history of the automobile, and in-
spired far more than the lunatic fringe. In the early 1970s, the car’s 
reputation was so bad that small- car producers like Fiat and Honda in-
voked the litany in advertisements.67 It was about the many problems 
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of freewheeling automobilism, and it was about a symbol. “No pan-
orama of urban degradation is complete without a representation of 
dying automobiles piled in a deserted scrap yard,” Emma Rothschild 
wrote in Paradise Lost: The Decline of the Auto- Industrial Age.68 Paul Vi-
rilio depicted Paris as under a “permanent ‘state of siege’ of the urgent 
stream of automobiles” due to the périphérique, the inner city ring road 
around the twenty arrondissements.69 But for all its sins, the car has 
shown a remarkable ability to sputter on, and so has the road network 
that underpinned its rule. Few roads have been dismantled or aban-
doned since the dawn of the automobile age, and if they were, it was 
usually because something better was recently completed nearby.

Road networks kept expanding in the Western world, but the rate of 
growth declined notably. Once builders started digging, they found 
themselves wrestling with a wide array of stakeholders, including ar-
chaeologists who quickly realized the opportunities of large earth- 
moving projects. Even the Nazis were willing to temper their longing 
for ever more autobahn mileage if it clashed with their Germanophile 
instincts. When autobahn construction between Hamburg and Berlin 
hit on prehistoric burial sites in 1938, authorities allowed for a year-
long excavation project.70 Resistance gathered strength in the 1970s, as 
protests sprung up even in the unlikeliest of places. In Belfast, an urban 
motorway managed to create a common cause for Catholics and Prot-
estants, quite an achievement in light of the sectarian violence in 
Northern Ireland during the 1970s.71 Managers devoted more and 
more time and resources to dealing with conflicting issues, and the he-
roic builders of early years turned into perennial negotiators. It took its 
toll on the pace of construction, and projects that began as freeways to 
modernity produced trouble for decades and meager results. The 
German city of Bielefeld dreamed up inner- city motorways with a di-
rect link to the next autobahn in the 1950s, faced countless delays and 
cutbacks over the years, and finally completed the project in a state of 
exasperation in 2012.72

The glamour of roads has long been fading, and so has the expertise 
that grew with them. Traffic planning became a science of its own, and 
yet dreams of technocratic control have long evaporated. As Enrique 
Peñalosa, the mayor of Colombia’s capital Bogotá, declared, “It is not a 
problem for traffic engineers to solve transportation problems, it is a 
political decision.”73 In fact, the mythology of builders was already 
crumbling in the original autobahn project once it hit the ground: in 
overheating cars on empty roads, in escalating costs, in Germanic fan-
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tasies about prehistoric heaps, and in an Irschenberg summit that 
Hitler selected for Todt’s mausoleum and today has a McDonald’s rest 
stop.74 No longer can we entrust road projects to the likes of Fritz Todt 
and Robert Moses and believe that all will be well, and with the wisdom 
of hindsight, it was not such a good idea in the first place.

Divided highways invariably evoke thoughts about cost overruns 
and delays nowadays, and time will tell whether the growth of road 
networks in the West finally grinds to a halt or goes into reverse. De-
mobilization may seem an unlikely prospect on a globe that has mostly 
moved in the opposite direction throughout modernity, but it may 
not be a matter of choice. It may be a matter of money. The booming, 
financially promiscuous nation- states of the postwar years no longer 
exist, and the governments of the industrialized world are stuck with 
the escalating costs of aging infrastructures. Maintaining and re-
building the existing transport network may just prove too expensive, 
though Western welfare states have shown reluctance to renege on 
commitments, both on infrastructures and otherwise.

Streets are still political, but it is all too convenient to merely take 
them as a given. The French anthropologist Marc Augé listed them 
among what he called “non- places” of “supermodernity,” anonymous 
space that he depicts as culturally inert.75 But streets can turn into po-
litical hotbeds in a flash, and not just in the style of the nineteenth 
century. In the 1990s, Riyadh experienced what Pascal Menoret has 
called “a car insurgency of sorts.”76 Joyriders were let loose on the high-
ways of Saudi Arabia’s capital, adrift both in their cars and in society, as 
most drivers were without jobs or prospects due to the geriatric struc-
tures of the Saudi oil state (see chapter 15, Saudi Arabia). It had most of 
the ingredients of twentieth- century automotive mobility: cheap oil, 
new roads purpose- built for cars, a good dose of testosterone, a police 
force struggling to maintain order, and the lure of infinite jest. The one 
thing missing was a destination, whether real or utopian. The mobility 
of Saudi Arabian joyriders was thin camouflage for the fact that they 
were stuck.
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The Pine Roots Campaign

The Totality of War

1.  NATIONAL MOBILIZATION

The outlook was dim for Japan’s military leaders in the spring of 1945. 
US forces had seized the Philippines over the previous months and 
conducted devastating bombing raids on Japanese cities. Propaganda 
prepared the population for an upcoming invasion, but supplies were 
running short on the mainland, and it was by all means uncertain 
what defenders could offer beyond fierce determination.1 Oil was a 
particular matter of concern. Japanese forces had occupied the oil 
fields of Southeast Asia during the first months of the Pacific War, but 
American control of the sea and air had caused a steady decline of oil 
shipments since 1943. The Japanese abandoned their main oil ports in 
Balikpapan and Surabaya in December 1944 and ended all attempts to 
supply the mainland in March 1945, and fuel shortages emerged as the 
ruling constraint on military operations. The air force cut flight 
training to the bone and embraced new tactics such as Kamikaze sui-
cide missions. After all, Kamikaze planes did not need fuel for a return 
trip.2
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The US military did not quite grasp the extent of the shortage, and 
many of the refineries and oil storage areas that bombers were tar-
geting had actually run dry.3 But Japan’s military was under no illusion 
that it was facing demobilization for lack of oil, and it sought to boost 
domestic substitutes. Military leaders looked at agriculture and tried 
soybeans, peanuts, and alcohol from various sources. When the battle-
ship Yamato embarked on its final one- way mission to Okinawa, “ed-
ible refined soya bean oil was used as bunker fuel.”4 The military also 
looked at the forests, specifically at the roots of pine trees. If cooked in 
purpose- made kettles for twelve hours, pine roots produced a crude oil 
that could serve as raw material for aircraft fuel. Thirty- four thousand 
of these kettles were distributed all over the country, and thus began 
the big dig, wartime forestry version. The propaganda machine 
jumped into action: “Two hundred pine roots will keep a plane in the 
air for an hour,” a slogan ran.5 As labor was scarce in Japan’s wartime 
society, scavenging fell to old people and schoolchildren.6 The govern-
ment launched the program in October 1944, and after a few months, 
it was in an upbeat mood. In March 1945, the Cabinet of Japan decided 
to increase the production goal by 150 percent.7

The target was twelve thousand barrels of crude per day, but even 
that figure would not have changed the stark imbalance of resource 
endowments in the Pacific War.8 The American airbase on Guam had 
command over ten times the amount in aviation fuel alone.9 As a re-
sult, scholars have offered harsh assessments of the pine roots cam-
paign, effectively treating it as the resource equivalent of the 
death- defying resistance that Japanese soldiers showed in battle. The 
Cambridge History of the Second World War speaks of “desperate, hugely 
expensive measures,” Francis Pike of “the economics of pure despera-
tion,” and Daniel Yergin, in his commanding synthesis of the history 
of oil, called the pine roots campaign “fantastic.”10 However, Japan was 
not the first wartime society to seize on the woodlands in the quest for 
oil. During World War I, the German government had launched a call 
to collect spruce cones for that purpose, followed by a call to collect 
pine resin.11 In fact, when news of the pine roots campaign came to 
Germany in December 1944, the leader of the SS, Heinrich Himmler, 
initiated a study by one of his underlings, SS- Obersturmführer Dr. Lip-
insky. The assignment was canceled after a month “in light of the 
present circumstances,” and the project did nothing to avert the 
German defeat, but it earned Dr. Lipinsky a deferment from front duty 
and a promotion to Hauptsturmführer.12
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Mobilizing resources for war is probably as old as war itself, but 
three trends made the wars of modernity a chapter of their own. The 
first was geographic scope. The modern era was the first capable of 

35.1 “Dig for Pine Roots!” Japanese propaganda poster of 1944. Image, 
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Postwar Years in Posters] (Tokyo: Shōwakan, 2011), 23.
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launching world wars that were truly global, extending and compli-
cating supply lines in unprecedented fashion. The eighteenth- century 
competition between the Dutch and the British East India Company 
over the Bihar saltpeter trade was a harbinger of things to come: never 
before had powers competed so fiercely for a critical military resource 
in such a distant land.13 Second, the volume of material grew to new 
dimensions with the use of industrial technology, a trend that came to 
be associated with trench warfare during World War I. The technology 
of war became akin to a force of nature, an experience infamously cap-
tured by Ernst Jünger in his evocation of the “storms of steel.”14 Third, 
critical resources grew not only in volume but also in number. Ad-
vancing technologies relied on an ever- widening range of materials 
with specific properties, and military planners realized that insuffi-
cient stocks of only one critical commodity could have devastating re-
sults. When Japan cut off America’s rubber supplies from Southeast 
Asia in 1942, the United States became the first country in world his-
tory to be haunted by the fear that it might a lose a war for lack of 
rubber.15

Resource flows shaped the outcome of wars, and they shaped the 
path toward them. Concerns about oil supplies were among the fac-
tors that put Japan on the road to Pearl Harbor.16 Wartime decisions 
also shaped resource use long after the guns fell silent. For example, 
the stellar rise of the aluminum industry during the twentieth century 
“cannot be understood without considering the vital importance of 
aluminum to fighting and winning modern wars.”17 Germany did not 
have a single aluminum smelter in 1914, and global production more 
than doubled from 84,000 tons to 180,000 tons during World War I, 
instilling frantic postwar efforts to find new uses.18 Synthetic nitrogen 
followed the same trajectory in even more dramatic fashion, as the de-
cisive breakthrough happened on the eve of the Great War (see chapter 
19, Synthetic Nitrogen). Ammonium from the Haber–Bosch process 
kept the German army firing, and when military demand collapsed 
after Armistice Day, the fertilizer market was swamped with copious 
amounts of a product that was potent and problematic in equal mea-
sure. Oil consumption increased by 50 percent over the four years of 
war, inspiring the first spate of depletion warnings after 1918.19 Indus-
trialists were disinclined to write off the new production capacities, 
and consumers were not in the mood for restraint after wartime exi-
gencies. Total war was a catalyst in the making of the cheap, abundant, 
and faceless resources that linger as a hallmark of modernity.
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Against this background, the pine roots campaign was no singular 
excess of sylvan fanaticism. It was the result of an escalating resource 
crisis that had occupied the Japanese people to an ever- growing degree 
for years, and resource crises were perfectly normal in total war. The 
onslaught on Japan’s forests certainly did not start with the quest for 
pine roots. Woodlands were already overused before the Pacific War, 
and some fourteen thousand square miles, or 15 percent of Japan’s for-
ests, were logged from 1941 to 1945, and more than two- thirds under-
went clear- cutting.20 As a schoolgirl, Tsutsui Ayako spent much of her 
fourth form digging for pine roots in the mountain forests around her 
hometown and spoke about it decades later for an oral history project, 
and it does not sound like the work came as much of a shock to her. 
She had spent the previous year in factories producing silk and on 
farms catching grasshoppers, “not only to protect the crops from their 
ravages, but also because grasshoppers, boiled with soy- sauce and 
sugar, make a strongly flavoured and protein- filled sweetmeat.”21 Japan 
was short on material resources, but it had plenty of narratives about 
coping with scarcities. It also had narratives about heroism in battle, 
which helped cope with the foreboding of defeat. But like most mili-
taries of the industrial world, it did not have narratives about losing a 
war for lack of stuff.

The pine roots campaign nonetheless looked dubious even in con-
temporary Japan. In a diary that was published posthumously after 
the war, Kiyoshi Kiyosawa figured that the labor requirements did not 
make sense. Kiyosawa wrote on March 19, 1945, “It takes three hun-
dred people to obtain one ton of it. To obtain 100,000 tons requires 
thirty million people.”22 Kiyosawa was a well- informed journalist, and 
his diary “is considered the most thoughtful, perceptive, and coura-
geous account kept by a Japanese liberal during the war,” and yet his 
critique is just as remarkable for what it left unsaid.23 He did not worry 
about the future of Japan’s forests, the conscription of society’s weakest 
for labor service, or the country’s long tradition of sustainable for-
estry.24 He was worried whether the campaign would achieve its goal.

As it turned out, the pine roots campaign fell short of its promise. 
Production reached seventy thousand barrels per month in June 1945, 
which was roughly 2 percent of supplies on Guam. But that was the 
yield in crude pine root oil, and refining was more difficult than ex-
pected. By the end of the war, Japan had produced a paltry three thou-
sand barrels of aviation- grade gasoline. We do not have a record of 
how it performed under actual flight conditions. However, we do know 
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what happened when the US Army made a trial run with pine root oil 
in some of its jeeps. The fuel gummed the engines beyond repair.25

2. MOBILIZING SCIENCE

The failure of the pine root project was certainly not due to a lack of 
enthusiasm among the collectors. Occupying US forces reported that 
“monumental piles of roots and stumps lined many of the roadways,” 
but claiming possession of a resource was only half the effort in a 
twentieth- century war.26 It took the tools of science and technology to 
turn raw materials into military assets, and research and development 
became a cornerstone of modern warfare. The work of scientists 
shaped the course and outcome of military conflicts, and their results 
lingered in more peaceful times along with their institutions and 
mindsets.

Mobilizing science for war had its own set of challenges. Sometimes 
matters of conscience made themselves heard, such as when scientists 
watched the first nuclear explosion in the New Mexico desert in 1945 
(see chapter 37, Lucky Dragon No. 5). However, the more common ob-
stacles were bad organization and lack of expertise, and both played a 
role in the pine root oil fiasco. The split between the navy and the 
army, a familiar topic for students of Japan’s military in World War II, 
left its mark on the pine roots campaign as well, as both branches set 
up their own distillation plants.27 A lack of qualified personnel and 
high- grade equipment had already hampered previous efforts to pro-
duce synthetic fuels. The endeavor began with a Synthetic Oil Industry 
Law in 1937, but production lagged far behind projections. Japan’s 
German ally sent some equipment and a few engineers who stayed 
until the end of the war, and yet annual production was just 8 percent 
of the target in 1943. “The synthetic fuel industry in Japan, in terms of 
its absorption of materials and manpower and its meager product, was 
more of a liability than an asset during the war,” Jerome Cohen wrote 
in his influential assessment of the Japanese war economy.28 It is barely 
surprising that the refining of pine root oil did not go according to 
plan.

The pine roots campaign was unusual in scale, but the quest for sub-
stitutes was a popular field for inventors of all stripes between 1914 and 
1945. At the end of World War I, German ingenuity had produced 
more than eleven thousand ersatz products alone.29 One of the cre-
ative spirits was Cologne’s mayor Konrad Adenauer, who worried 
about the food supply during the war and invented a bread whose me-
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diocre taste was good enough to fill stomachs but not so good as to 
encourage overconsumption. It earned him a patent in 1915, but the 
Imperial Patent Office balked when Adenauer followed up with a soy- 
based sausage with “peace flavor.”30 Nobody was supposed to eat either 
product in normal times. The bread is still on sale in a Cologne bakery, 
but only because Adenauer is a local icon. His bread- making skills pale 
in comparison with his fourteen years as chancellor of West Ger-
many.31

Emergencies stimulate research and development, but only in light 
of the needs of the day. The long- term fate of wartime inventions was 
usually beyond the horizon, and that has framed scholarly opinion. 
Ulrich Wengenroth has argued that the quest for substitutes derailed 
the German innovation system as a whole and contributed to the de-
mise of what had arguably been the world’s leading research network 
before World War I. According to Wengenroth, autarky production 
claimed tremendous intellectual and financial resources from 1914 to 
1945, and Germany gained the ability to turn inferior resources into 
second- rate products.32 However, ersatz products had a range of ca-
reers.33 Sometimes commodities returned after a while. Corn and rape-
seed, two crops that the Nazis pushed aggressively in their quest for 
autarky, disappeared from German fields after 1945, but they re-
emerged two decades later as pillars of Germany’s industrial agricul-
ture.34 Sometimes wartime conditions allowed new products to thrive. 
The American military used a natural insecticide, pyrethrum, for de-
lousing troops, but as more than 90 percent of the raw material came 
from Japan, it shifted to a little- known inorganic compound named 
DDT during World War II (see chapter 38, DDT).35 And sometimes au-
tarky was genocidal. During World War II, the quest for rubber led 
German scientists to conduct field experiments with kok- saghyz plants 
in occupied Eastern Europe that relied on forced labor.36

The imprint of war was not limited to the products themselves. 
Wartime experiences also left their mark on visions and mindsets. Pes-
ticides were closely intertwined with military experiences from the 
outset, and not only because the pilots of Huff Daland Dusters, who 
spread calcium arsenate on cotton fields in the 1920s in order to kill 
boll weevils (see chapter 12, Boll Weevil), were veterans of World War 
I. Ideas of overwhelming force and total victory framed pest control as 
a war between humans and insects until it dawned on exterminators 
that a favorable truce might also be an option.37 Cold War science gave 
researchers tools and concepts that helped them to understand an-
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thropogenic global warming.38 When the United States stopped lis-
tening for enemy submarines after the end of the Cold War, the 
underwater microphone network found a new use when naval scien-
tists employed them to monitor blue whales (see chapter 9, Whaling).39

The role of science received yet another dimension when the envi-
ronmental impact of war became a research topic in its own right. It 
probably began with the boredom that befell soldiers even in total war: 
a 1916 article in the journal of the Bavarian Botanical Society discussed 
“the death of spruce trees caused by artillery shells” with all the ear-
nestness that a German academic can muster.40 Foresters conducted 
more comprehensive studies of the French woodlands later on and es-
timated that World War I had cost France some 2.5 billion board feet of 
lumber.41 When environmentalism became a global force toward the 
end of the twentieth century, military agencies launched research 
projects of their own, with motives ranging from environmental stew-
ardship and risk assessment to greenwashing. The British Ministry of 
Defence has published a conservation magazine, Sanctuary, since 
1976.42

The relationship between science and the military has many as-
pects, but one trend runs throughout the endeavor: it turned matters 
of war into specialist subjects. Understanding articles in Sanctuary 
takes more background knowledge than, say, Erich Maria Remarque’s 
All Quiet on the Western Front, and this inevitably constrained the range 
of participants. In other words, science was a precursor to the social 
segregation of military affairs that turned war from a national experi-
ence to an occupation for trained professionals. Many countries have 
abolished conscription in recent decades, but segregating the environ-
mental repercussions of war will only work to a point. Conversations 
on these matters have turned into the business of experts, but the ma-
terial consequences will be with us for the foreseeable future. The age 
of total war may be over, as other forms of warfare have taken hold, but 
the legacy of total war has left its mark in the land.

3. CHANGES IN THE LAND

The Japanese forests did not look good after extensive logging and the 
pine roots campaign, and things did not improve after Japan’s capitu-
lation in August 1945. A pine bark beetle infestation reached its climax 
in the postwar years, and the demands of reconstruction, including 
timber for housing that had been destroyed or damaged during the 
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war, meant that the rate of deforestation actually increased in 1946 
and 1947.43 “Throughout Japan a totally cleared forest plot is a familiar 
sight,” an American observer noted, and Japanese lumbermen were 
frighteningly thorough: “Everything disappears from a plot which is 
being cut, including all underbrush and slashings, even where it is on 
a slope as steep as 60 degrees.”44 It showed in floods and an increase of 
erosion (see chapter 13, Little Grand Canyon), and contemporary ac-
counts took note that the pine roots campaign carried some of the 
blame. As a Japanese forester wrote in a 1947 article in the Nippon 
Times, “The digging out of pine roots, which went on promiscuously 
and frantically on every hill and mountain during the war, in order to 
extract oil therefrom, further ravaged forest- lands to add to the fre-
quency of landslides.”45

Exhaustion and disorientation were common among humans and 
environments after World War II, particularly when nations had to 
stomach the humiliation of defeat, and yet devastation was not the 
full story. Those who looked closely found some puzzling ambiguities. 
Carpet bombing had left many German cities in ruins, but fresh vege-
tation grew on the rubble, and biologists identified distinct new plant 
communities in different parts of the country.46 A British academic 
spent the summer of 1945 studying water- filled bomb craters from the 
Battle of Britain that had become home to a range of plants and 
snails.47 He sought to identify “some factors governing colonization in 
ponds of known age,” but his findings were open to readings beyond 
the sober classifications of biological taxonomy.48 It was as if Mother 
Nature were out to write a comforting epilogue to the horrors of war.

Total war brought changes in the land, but even ravaged grounds 
showed signs of life after some time, and that struck a special chord 
among humans. The Demilitarized Zone separating North and South 
Korea, where wildlife flourishes largely undisturbed, became a tourist 
attraction that guidebooks (see chapter 22, Baedeker) tout as “an envi-
ronmental haven.”49 In the Andean highlands, the Revolutionary 
Armed Forces of Colombia (FARC) have claimed green credentials for 
keeping agriculture out of pristine forests, though their interest in 
camouflage probably ranked higher than their purported concern for 
the beauty of the woods.50 After the end of the Cold War, conserva-
tionists all over Europe worked to turn the former wasteland along the 
Iron Curtain into a “European Green Belt.”51 Elsewhere on the globe, 
diplomats and conservationists have established nature reserves in for-
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merly war- torn regions, named them “Peace Parks,” and tried to turn 
them into engines of reconciliation.52 In places that have seen the 
worst of humans, it seemed opportune to step back and let nature take 
its course.

Needless to say, the fate of peace parks, like that of all nature re-
serves (see chapter 26, Kruger National Park), depends on fair and in-
formed management on the ground. However, the penchant for peace 
parks stands in marked contrast to the other popular approach to land-
scapes of war. Restoration rules supreme on many former battlefields 
and other places that rank high in collective memory: the place is sup-
posed to look exactly as it was on its great day in history. After World 
War I, reforestation on the battlefields around Verdun met with protest 
from veterans.53 Landscape management at Gettysburg has sought to 
restore battlefield conditions at the time of the US Civil War ever since 
the National Park Service took control of the site in 1933.54 Full resto-
ration is obviously elusive, not least because locals have mixed feelings 
about the constraints that come with living in a museum landscape, 
and the quest for authenticity does not mesh easily with the demands 
of mass tourism (see chapter 22, Baedeker), but the guiding idea is re-
markable enough. Former battlefields are viewed as monuments for 
eternity, and any changes in the land, even those at the hand of na-
ture, are tantamount to heresy.

Biologists occupy an uncomfortable place somewhere between 
these extremes. Researchers have long established that many military 
training grounds are assets for conservation, and not only because 
they keep civilians at bay. The use of military equipment can jeopar-
dize ecologies, but it can also open up niches for new ones, and conser-
vationists have argued for the continuation of destructive activities in 
abandoned military training areas in order to save disturbance- 
dependent species.55 As an academic discipline, ecology does not hand 
out value judgments, and yet it deserves reflection that the real- world 
fates of plants and animals on war- torn land can play out in all sorts of 
ways. It shows that both visions of militarized landscapes, the ecolog-
ical and the heritage views, draw on an exceedingly simple under-
standing of the environmental legacy of war.56

The visuality of landscapes obscures a legacy that is far more com-
plex and far more disturbing. The environmental legacy of war lingers 
in residues that are radioactive or toxic, such as the dioxin that stays in 
Vietnamese soils decades after the infamous Operation Ranch Hand 
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made Agent Orange a household word.57 It lingers in conditions on 
military bases that Richard Cheney, secretary of defense under George 
H. W. Bush, found so appalling that he launched a “Defense and the 
Environment Initiative” in 1990.58 It lingers in the cattle ticks that 
were first identified in French New Caledonia in 1944, likely after 
coming from Australia on horseback, and in the brown tree snake 
plague on Guam (see chapter 14, Cane Toads).59 It lingers in bomb 
crater ponds that replace lost habitats for amphibians in Laos, Hun-
gary, and elsewhere.60 It lingers in disturbed soils in the Mojave Desert, 
where tank tracks may not disappear until another ice age.61 It may 
also linger in the forests of Japan, though a graceful act of postwar am-
nesia seems to have kept the pine roots campaign and its environ-
mental legacy beyond academic scrutiny.62

The legacies of total war do not just go away, and then, these wars at 
least come to an end at some point. Total wars have an innate tendency 
to burn out after a while whereas low- level warfare can continue for 
decades, and never- ending wars have another set of environmental re-
percussions that are pernicious in their own ways. A powerful narra-
tive depicts war as the dark underside of human civilization, which 
has made modern societies reluctant to engage with its environmental 
legacy in full. Involvement of modern science has scarcely made war-
fare more ennobling, and experts have looked back at their lifetime 
projects with a sense of remorse. In congressional testimony a few 
years before his death, Hyman Rickover, who led nuclear development 
in the US Navy for decades and built the pioneering Shippingport 
Atomic Power Station (see chapter 37.2, Nuclear Complications), con-
fessed that he was “not proud” of his work. He felt that nuclear- 
powered ships were “a necessary evil.” If it had not been for national 
security, “I would sink them all.”63

Many environmental legacies of war defy a quick fix, but the rhet-
oric of militarized landscapes can cope with all sorts of disfigurations. 
Take, for instance, the “Pool of Peace” in Spanbroekmolen, close to the 
border between Belgium and France.64 It stems from one of the nine-
teen underground mines that the British Army ignited in the early 
morning hours of June 7, 1917, an explosion that killed an estimated 
ten thousand German soldiers in an instant and marked the beginning 
of the Battle of Messines. But no soothing name commemorates the 
mine that failed to explode on that day and continues to lodge in the 
ground to this day. Its precise location is not known, and its presence 
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was “exciting periodic local nervousness,” as Martin Gilbert found 
during personal visits in 1970 and 1971, and that makes it a fitting lieu 
de mémoire for the environmental legacy of war.65 It is a diffuse threat, 
unsettling and puzzling, and it can go in all sorts of directions, in-
cluding none at all. But if it strikes, the effects may be beyond recall.



PART VIII

The Great  
Entrenchment

THE TIMES WERE CHANGING, AND THAT  

MADE PEOPLE LESS AMENABLE TO CHANGE.

“Most of our people have never had it so good,” the British prime min-
ister Harold Macmillan declared at a Tory rally in Bedford in 1957. It 
struck a nerve: Macmillan made the phrase the running theme of his 
next election campaign and he won.1 It was the British version of a 
common trend in Western postwar democracies. Decades of strong 
and unrelenting economic growth transformed the societies of 
Western Europe and North America as large swaths of the population 
came to enjoy the fruits of mass consumption. It was a boom without 
precedent, and coming against the backdrop of two world wars, it left 
a lasting impression on collective memory. West Germans spoke of an 
economic miracle (Wirtschaftswunder) while the French called it les 
trente glorieuses, and Eric Hobsbawm retrospectively categorized the 
years from the end of World War II to the early 1970s as “a brief Golden 
Age.”2 The West had never been so good.

Environmental historians have suggested less enthusiastic readings 
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of the postwar years. A quarter century ago, Christian Pfister coined 
the term “1950s syndrome” to highlight the environmental toll of 
consumerism.3 More recently, John McNeill and Peter Engelke argued 
that 1945 was the start of a “great acceleration” that catapulted man-
kind into a new age, the Anthropocene, where the impact of humans 
had reached such an extent that it stood on a par with the forces of 
nature.4 Their book drew on findings from scientists, in which the dis-
cussion on the “great acceleration” goes back to a synthesis project of 
the International Geosphere- Biosphere Programme from 1999 to 
2003.5 Pfister, McNeill, and Engelke built their arguments on a wealth 
of statistics, and scientists have engaged in similar efforts to make the 
geological case for the Anthropocene. As a result, we have a clear idea 
of the unprecedented scale, the growing speed, and the many dimen-
sions of the transformation of earth systems since the middle of the 
twentieth century. However, these numbers spoke less clearly when it 
came to specifying agents and underlying causes: the “great accelera-
tion” looked strangely faceless, as if it was a force of nature rather than 
a historical process. Furthermore, it did not need the wisdom of hind-
sight to discover that the new affluence came at a price. People in the 
industrialized world noticed the toll of consumerism, and complaints 
about pollution, changing landscapes, and other environmental prob-
lems grew notably during the postwar years. New organizations took 
up the fight, scientists looked into problems in growing numbers, and 
governments created new departments for environmental affairs. Few 
issues were actually new, but they certainly felt that way, as the visi-
bility and urgency of environmental problems reached unprecedented 
heights. Critical minds stress that the response was woefully inade-
quate in light of the overall problem, but there can be no doubt that 
environmentalism has changed the way humans see the world. Joa-
chim Radkau has argued that the impact on hearts and minds has been 
so profound that it “may be conceived as a New Enlightenment.”6

Both consumerism and environmentalism came from the industri-
alized world, but they resonated all over the globe. Resource flows cir-
cled the planet in new quantities, and the same held true for pollutants 
and wastes. Activists and ideas crossed borders, books and media re-
ports found audiences far beyond their points of origin, and many an 
environmental campaign focused on distant countries or the seas in 
between. There was no escape from consumerism and environmen-
talism anywhere on the globe by the late twentieth century, but this 
globalization was not a one- way street, as people outside the industri-
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alized world were remarkably creative in shaping their own responses. 
In fact, environmentalism in the Global South was so different that 
Joan Martinez- Alier has identified it as a distinct brand, the “environ-
mentalism of the poor,” where socioeconomic and cultural issues 
merged with environmental concerns.7 Consumerism and environ-
mentalism meant different things to different people, and while both 
evolved according to their own rationales, the two developments be-
came entangled on many different levels.

A mutual entanglement does not require equal significance. It is 
quite clear that consumerism has captured hearts and minds among 
the people of the world to a greater extent than environmentalism. 
And, needless to say, consumerism and environmentalism are both 
hugely diverse. There are significant differences in levels of affluence 
and styles of consumption around the globe, and the same holds true 
for the definition of environmental problems and the vigor of envi-
ronmental sentiments— an obvious point in a way, but it deserves at-
tention in light of Anthropocene narratives that conflate the diversity 
of opinions and impacts around the globe into “an abstract humanity 
uniformly involved.”8 But for all the ambiguities and the diversity of 
perspectives around the globe, it is striking how consumerism and en-
vironmentalism have become locked in an interdependent relation-
ship since 1945. Both trends grew in size and scope to such an extent 
that it became increasingly difficult to think about one without the 
other.

Entanglements were a more general phenomenon of the postwar 
year, and this has left its mark on the trajectory of the following chap-
ters. The transnational exchange gained a new dynamism, and it 
changed the way trends and events were experienced. Most previous 
chapters were about local events and processes that only traveled after 
a time lag. However, the Torrey Canyon and the Lucky Dragon No. 5 di-
sasters became world news instantaneously, and the hope for the 
peaceful atom spread with amazing speed (technology transfer took a 
bit longer). The world was watching, and that makes the following sto-
ries less material and more cultural: few people had firsthand experi-
ence with uranium, and yet they had an opinion about it. It was a 
result of new infrastructures that facilitated the circulation of goods, 
people, and information. And it was the result of the Cold War, which 
brought the two superpowers to monitor developments all over the 
world with keen interest. It might just have been the opponent’s next 
fateful move.
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Consumerism and environmentalism emanated from an urban 
world, but it is rewarding to start this discussion in the countryside. 
The transformation of food production was one of the most conse-
quential trends of the postwar years, and it was in many ways the cu-
mulative result of several developments that have been discussed in 
previous chapters: the industrial logic of the Chicago slaughterhouse, 
the systematic, science- based breeding that led to hybrid seeds, the 
farmers’ new chemical helpers such as synthetic nitrogen, and state 
administrations that learned through events like Ukraine’s Holodomor 
that scarce food was a first- rate threat to their legitimacy. But battery 
chicken brought all this to a new level, for it was an unprecedented, 
quasi- totalitarian system that grew around unprecedented masses of 
animals in captivity. This was not about how agricultural production 
changed in the wake of new technologies. This was about how tech-
nology defined agricultural production. Battery chickens were at the 
mercy of technology at virtually every stage of their lives, plus for 
some time before and thereafter.

As it turned out, control over all stages in the life of a chicken 
brought results that pushed other modes of production to the mar-
gins. When it came to eggs and chicken meat, factory farming was in a 
league of its own. The output of factory farming has shaped the world 
market for agricultural commodities for decades, and production is 
going global, too: in the new millennium, chicken breeders were busy 
making the animal fit for tropical climates.9 It had tremendous conse-
quences for the animals, for agricultural labor, and for the people for-
merly known as farmers: unlike traditional ways of agricultural 
production, factory farming did not require land, let alone a senti-
mental attachment to the rural world, but it did require capital, so-
phisticated technology, and a distinct type of masculine brutality. It 
also took consumers who cared more about costs than about fellow 
creatures. To some extent, the postwar boom was a result of declining 
food prices and the ensuing increase in disposable income, and ev-
eryday meat consumption became a feature of the new affluent soci-
eties with remarkable cross- cultural appeal.

The battery chicken was the pioneer species of factory farming, the 
first animal to undergo comprehensive industrialization. It was about 
building and fine- tuning new technologies: artificial light and ventila-
tion, automatic feeding and removal of feces, pharmaceutics and dis-
ease control. And it was about building new arguments, for battery 
cages raised concerns about animal welfare from the outset. Critics 
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pointed to the cramped conditions, the separation from nature, and 
the painfully deformed bodies that breeders produced in the quest for 
top performance in the most prized body parts. Chicken farmers re-
plied that they had a genuine interest in the animal’s health, that they 
drew on the latest insights of researchers, and that animals were gener-
ally better off in the custody of humans. As the debate progressed, it 
showed that animal welfare was a more ambiguous concept than both 
sides liked to suggest, but it may have been deeds rather than words 
that shaped the ultimate result. Finding arguments against battery 
chicken was easy, but building a different production regime was a dif-
ferent matter. The chicken complex was remarkably successful in con-
straining the room for alternatives commercially and biologically: 
other production regimes had higher unit costs, and alternative pro-
ducers struggled to find the right biological material, as commercial 
breeders were slow to come up with new chicken varieties for the more 
complex demands of organic farming. Other animals followed the 
path of the industrialized chicken, but the approach did not work for 
every species, and it faced particular difficulties with animals that 
Westerners deemed exotic. The British chicken pioneer Antony Fisher 
learned this at great financial loss when he sought to replicate his 
achievement with sea turtles on the Cayman Islands.

While battery chicken was a commercial success story, nuclear 
power became an economic folly. It did not look that way initially be-
cause hopes for the “peaceful atom” were truly global in the 1950s. Nu-
clear power seemed to represent the future, an embodiment of 
science- based progress and the genius of humans, but enthusiasm was 
fading when reactors became a technological reality. Escalating costs 
and spectacular disasters made nuclear power a gamble, economic and 
otherwise, and once these risks sank in among the utilities, it took 
lavish government support to lure them into building yet another re-
actor. Nuclear power would have long collapsed if it had not been for 
two factors. One is institutional momentum: reactors typically run for 
decades, and they sustain a community of experts and government of-
ficials whose careers depend on the technology’s survival. The other is 
the quest for the ultimate weapon, as the line between civil and mili-
tary uses has always been stronger in the imagination than in techno-
logical reality.

The fate of the Lucky Dragon No. 5, a Japanese fishing vessel that got 
caught downwind from a US nuclear test, is a good place to explore the 
intermingling of military and civilian dimensions. The contamina-
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tion of the Japanese crew made world news, and when the Americans 
responded in a less than graceful way, the Lucky Dragon became the 
trigger for a transnational movement against fallout from nuclear 
weapons testing. But fears of radiation did not keep Japan from or-
dering nuclear reactors whose design mirrored the priorities of the US 
Navy. Light- water reactors had a head start thanks to the USS Nautilus, 
the world’s first nuclear- powered submarine, and other reactor types 
never managed to catch up, notwithstanding the fact that some fea-
tures of light- water reactors were commercially dubious and opera-
tionally dangerous.10 One of these features, a reliance on emergency 
cooling systems, was the underlying cause of the 2011 Fukushima di-
saster.

Fallout from nuclear tests circled the entire globe, and that shaped 
a new perspective on pollution problems. Whereas traditional prob-
lems such as London smog were local and by and large a property issue 
rather than a health problem, the new pollutants were invisible, car-
cinogenic, and present all over the world. It was about new substanc-
es— DDT was another example— and it was about affluent societies 
that were loath to think about pollution as a measure of social in-
equality. The new pollution problems seemed to expose everyone on 
the globe, though the fate of the Lucky Dragon crew suggested other-
wise.

Just like nuclear power, DDT was among the scientific tools that 
won World War II, as it helped keep American soldiers healthy in 
disease- prone environments. But innovations could have military sig-
nificance beyond the battlefield. The global campaign against malaria 
was not just a humanitarian gesture but also a strategic effort to woo 
the poor countries of the world at a time of decolonization. Moreover, 
DDT helped boost agricultural yields. The use of DDT in the fight 
against malaria was less controversial than its use in agriculture, which 
in turn was less controversial than its use against invasive species such 
as the fire ant (see chapter 14, Cane Toads). As it turned out, indiscrim-
inate spraying on private land led to a permanent shift in the lines of 
discourse.

DDT was a panacea initially, or at least used that way, as its remark-
able effectiveness seemed to spell the end of all insect woes. Farmers 
soon learned about resistance problems and other side effects of lavish 
use, but discussions took a different turn when Rachel Carson pub-
lished Silent Spring in 1962. DDT figured prominently in Carson’s best 
seller, and the book’s success changed the lines of discourse. Discus-
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sions concerning DDT were henceforth about problems as well as a 
symbol, and when environmentalism grew into a global force in the 
1970s, banning DDT became a symbolic act par excellence, the crucial 
test for Western governments as to whether they meant to be serious 
about the ecological crisis. The material properties of DDT and its sym-
bolic value have coexisted uneasily ever since, and the ban stands 
mostly because the symbolic costs of a repeal far outweigh potential 
gains.

In light of the book that started it all, it was a bit of a misunder-
standing, as Carson’s ambitions lay beyond the specific case of DDT. 
Her real concern was the intricate web of life and the folly of indis-
criminate brute force interventions, and DDT was merely a particu-
larly glaring case in point. Silent Spring was one of numerous blueprints 
that were drafted or rediscovered during the postwar years for a new 
environmental philosophy, at times helped by a good dose of pot (see 
Interlude, Opium), and these blueprints inspired countless passionate 
discussions, particularly during the movement’s early years. But when 
it came to pollution control and government policies, the guiding 
philosophies all over the globe were clearly instrumentalism, incre-
mentalism, and symbolism. Technological solutions were typically 
the favored answers to the environmental crisis, particularly when 
they relieved society of the need for major change, and it was under-
stood that these new technologies were best phased in gradually. We 
cannot understand the symbolic appeal of the ban on DDT and other 
persistent organic chemicals if we fail to account for the fact that envi-
ronmental politics as usual smacked of perennial compromise.

Some corporations reacted viciously to the publication of Silent 
Spring, but the business case for DDT was more ambiguous than head-
lines would suggest. DDT was cheap and hence commercially unat-
tractive compared to more expensive alternatives, and use within the 
United States had actually begun to decline before Rachel Carson. It is 
important to stress these ambiguities, not least with a view to our cur-
rent infatuation with the wealth of elites, for entrepreneurial energies 
of the postwar years were arguably about more than getting rich. Many 
promoters of nuclear technology truly believed in its Protean promise, 
and the fathers of factory farming were also driven by the Schumpete-
rian urge to demolish the old and create the new: Antony Fisher was 
not only a chicken farmer but also a passionate apostle of neoliber-
alism. Some readers may cringe when I suggest that today Fisher would 
put his entrepreneurial energies to work in the organic camp, but it is 
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important to recall that creative destruction is not an inherently  
antienvironmental concept. The future of environmentalism depends 
to a significant extent on whether clever businessmen can build an 
economic case around it.

Humanity’s dependence on technology surely increased in the 
postwar years, which made the prospect of failure ever more terrifying. 
A disaster like the 1967 Torrey Canyon oil spill was inconceivable before 
the rise of supertankers and it provoked a sense of shock, but learning 
from technological failure was easier said than done. For one, priori-
ties were open to debate. Characteristically, liability issues were at the 
top of the agenda while changes in tanker design were postponed until 
the Exxon Valdez disaster some two decades later. For another, even the 
best precautions could not eliminate the possibility of disaster, and in 
an age with almost limitless confidence in scientific progress, neatly 
captured by Vannevar Bush’s 1945 report Science: The Endless Frontier, 
people found it hard to define limits to technological advancement.11 
And to the extent that learning did take place, it was usually within a 
small group of faceless insiders with tenuous accountability.

For the wider public, the Torrey Canyon disaster was not about lia-
bility law or hull design. It was about images. Never had visual com-
munication been more important than after 1945, and never had its 
ambiguities become clearer. Policymakers soon learned about the 
power of images: a 1964 memorandum from the British Ministry of 
Agriculture warned that cruelty to animals “could really cause a stir 
especially bearing in mind the fact that it lends itself to pictorial treat-
ment.”12 The Torrey Canyon oil spill defined a cultural script that subse-
quent disasters have followed, down to the frantic efforts to save 
oil- stained seabirds against all odds as if it were an act of repentance for 
our collective obsessions with carbon fuels. Images can move people, 
but visual media rarely tell the full story, or even half of it. And then, 
some parts of the world are more visible than others.

Authoritarian regimes and vested interests seek to control visual 
media, and that is not the only difference between disasters in Western 
democracies and those in the Global South. While supertanker oil 
spills are temporally and spatially limited events, oil pollution is a 
chronic problem in countries like Nigeria, and frail or nonexistent 
state administrations deprive disaster victims of resources that many 
Westerners take as a given. It was relatively easy to bring modern 
technologies— from automobiles to plastic bags— into the non- 
Western world, but fixing the ensuing problems was a different matter. 
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Western approaches had requirements such as a functioning state ad-
ministration, and they framed problems in ways that did not match 
the conditions of other countries. Plastic bags look different when 
they serve as breeding ground for mosquitoes and when municipal 
waste collection is unreliable at best.

Plastic bags surely rank among the less glamorous of postwar inno-
vations, but they provide a showcase for the different dimensions of 
consumerism. Should the environmental assessment focus on the re-
source base, or energy, or recycling? And what about the human di-
mension, which included suffocating toddlers as well as Indian cotton 
farmers? It says a lot about Western environmentalism that plastic 
bags generated so much excitement, and it says a lot about moderni-
ty’s infatuation with expertise that scientists figured so prominently in 
the quest for answers even though value judgments and human habits 
played a major role. It also says a lot about environmentalism’s short-
comings in the face of mass consumption that government policies 
were slow in coming.

As befits a history of modernity, the final chapter moves into outer 
space, though not in the heroic mood of bygone times. A mysterious 

VIII.1 The Keeling Curve records the global atmospheric carbon dioxide  

 concentration since 1958. Image, Scripps Institution of Oceanography.
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plastic bag adrift may not rank high in the grand scheme of things, but 
it shows how dissipation may be the most enduring legacy of the 
project of modernity. It is a legacy that may one day emerge as the su-
preme irony of the postwar years. Mass consumption was firmly com-
mitted to the here and now, and yet it created a material legacy from 
plastics to plutonium that will last for a long time.

All this makes consumerism a strangely ambiguous force of the 
postwar years. On the one hand, mass consumption spread akin to a 
force of nature: the famous Keeling curve, which measures ambient 
carbon dioxide concentrations, has shown an increase year by year 
since 1958. But on the other hand, consumer satisfaction was fluctu-
ating widely, and that was just one of many forces that had unexpected 
consequences in the real world. Consumers found that they could live 
with industrialized chicken, but they abandoned turtle soup. Nuclear 
power fueled utopian hopes and cancer fears in equal measure and 
then fell behind its promise due to the trivialities of economics, and 
plastic bags triggered a crisis for the mighty chemical industry when 
they got into the hands of small children. And when it comes to neo-
liberalism, the favorite ideology of economists and policymakers since 
the 1970s, its ascendance stands in marked contrast to the persistence 
of a maze of rules, and not just because of overeager governments. 
Antony Fisher was a man of freedom, but his chicken business relied 
on numerous agreements with scientists, regulators, and supermarket 
chains.

The same holds true for environmentalism. It grew into a global 
force during the postwar years, and yet it was fraught with ambiguities. 
Environmentalists criticized battery chicken from the start, but an-
imal welfare was a difficult topic conceptually and politically. They de-
picted pollution as threats without borders in spite of overwhelming 
evidence that some groups suffered more than others. They celebrated 
Rachel Carson and distorted her stance, and they got excited about su-
pertanker oil spills despite the fact that they were only a small fraction 
of the problem. And they abhor plastic bags and go for cotton, al-
though it only makes a difference when they are used more than one 
hundred times.

So what should we call the postwar years? It is obviously a matter of 
value judgments whether one speaks glowingly of a golden age or re-
morsefully of the great acceleration, but the dilemma is not just about 
morals. The problem is that it is impossible to identify a prime mover, 
for the real story of the postwar years was about how consumerism and 
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environmentalism became locked in a mutual dependence that shows 
no sign of relenting in the twenty- first century. The consumerist incli-
nations of the world’s people persist, and so does awareness that con-
sumption has huge environmental consequences. Faced with the 
diverging imperatives of consumerism and environmentalism, no 
country has come to the conclusion that it should ditch one and focus 
on the other. The outcome was always a notoriously unstable hybrid.

The postwar years were years of growth, both in material impacts 
and in awareness of problems. Even more, societies have shown them-
selves unable to drop some of the accumulated baggage: while con-
cerns about Lebensraum, so painfully virulent in the age of catastrophe, 
have lost much of their thrust, we have not managed to abandon any 
significant part of the post- 1945 legacy. Even nuclear energy, a botched 
technology if ever there was one, is still alive. Environmentalists honor 
the legacy of Rachel Carson, and they do not find it odd that an Amer-
ican book of 1962 continues to shape global policy in the new millen-
nium. Environmental institutions and agreements have established 
themselves, and while their real- world achievements are a mixed bag, 
they have been tremendously successful in defending their own turf. 
Even climate diplomacy has proved remarkably resilient in spite of 
scant achievements over the thirty years that have passed since the Rio 
Summit of 1992 agreed on the UN Framework Convention on Climate 
Change. Consumerism and environmentalism created an entangled 
legacy that was— and is— hard to supersede materially, institutionally, 
and intellectually. Both trends show entrenched lines of debate, con-
flict, and action, and as it stands, all attempts to open a new chapter 
have failed. Whether that is a good thing or a bad thing is a matter of 
political inclinations. But it seems that we are stuck with this legacy for 
better or worse.





36

Battery Chicken

The Industrialized Animal

1.  BUSINESS VENTURES

Antony Fisher was a man of freedom. A graduate of Eton and Cam-
bridge and a fighter pilot in the Battle of Britain, he read a condensed 
version of Friedrich Hayek’s The Road to Serfdom in the April 1945 issue 
of Reader’s Digest. After meeting Hayek at the London School of Eco-
nomics later that year, he became a lifelong campaigner against gov-
ernment intrusions.1 He published a pamphlet of his own in 1949, The 
Case for Freedom, in more than one respect a slim book that was never 
published again.2 However, there were ways to boost freedom that did 
not require a command of the written word. Six years later, he founded 
the Institute of Economic Affairs, which Daniel Stedman Jones has 
called “the most important of all the think tanks for the development 
of transatlantic neoliberal politics to be set up after World War II, cer-
tainly in Britain.”3 After keeping the institute financially afloat during 
its first years, he traveled the world and pushed for the creation of sim-
ilar think tanks abroad. Having witnessed his crusade bearing fruit 
with Thatcher in Britain and Reagan in the United States, he died 
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shortly after receiving a knighthood in 1988. But freedom was not for 
everyone under his watch. Fisher made a fortune with mass incarcera-
tion, and the inmates were among the most helpless of creatures: 
chickens.4

Fisher’s company, Buxted Chicken, was the British version of a gen-
eral trend in postwar consumer societies. Growing affluence typically 
led to growing demand for meat, and chicken was the big winner. A 
luxury food a century ago, only consumed on a regular basis by mi-
norities such as the Jews of New York City, chicken became the most 
popular meat in many Western countries, and nowadays some sixty 
billion chickens are slaughtered globally every year.5 Most of the 
supply came from new companies such as Buxted, and their industrial 
production methods led to a dramatic fall in the price per unit, which 
in turn stimulated demand. The decline of food prices and the corre-
sponding increase in disposable income were among the hidden fac-
tors behind the postwar miracle years.

Chickens were gratifying objects for industrial- style rationaliza-
tion. Raising chickens was traditionally more about eggs than meat, 
and many Western farmers saw it as a mere side business that they 
gladly left to their wives. Flocks were small and sometimes fed with 
leftovers.6 As late as 1957, 40 percent of British chickens were still in 
flocks of less than two hundred birds.7 A short lifespan and a high re-
production rate made commercial breeding easy, and researchers had 
extensively studied the needs and diseases of chickens long before the 
boom.8 There was also little in the way of sentimental attachments to 
the animal, and neither did tampering with chicken raise the ire of a 
powerful profession. The “chicken farmer” is a standing joke in the lit-
erature on Antony Fisher and the rise of neoliberalism.9

As so often when it comes to mass production and agricultural 
technology, American farmers were the pioneers, and their model in-
spired others to follow. Fisher entered the chicken business after seeing 
fifteen thousand birds in a single building at Cornell University.10 The 
path of individual countries invariably differed on some finer points. 
British poultry producers were already banking on frozen food in the 
1950s when American consumers still preferred their chicken chilled.11 
Italian boosters invented a new cooling method in order to give their 
countrymen the dry chicken meat that they preferred.12 The German 
Democratic Republic invented its own gold- laced brand of fried 
chicken, the Goldbroiler, in order to add some glitter to bland Socialist 
consumerism.13 McDonald’s created a transnational dimension when 
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it glued reconstituted chicken meat into a handy breaded piece, put it 
on the menu as Chicken McNuggets in 1983, and became America’s 
second- largest purchaser of chicken after KFC within a single month.14 
Diversity increased even further when McDonald’s introduced an “all 
white meat” chicken nugget in 2003, prompting consumers to wonder 
what they had been eating all along.15

The boom created new geographies of food production (see chapter 
2, Sugar). Unlike other types of agriculture, chicken farming did not 
depend on the availability of sufficient land. Feed could come from 
Peruvian fisheries (see chapter 8.3, Running Empty) or any other place 
on the globe, and the expanding road networks of the postwar years 
(see chapter 34, Autobahn) allowed commodity chains beyond rail 
networks. Chicken farming clustered in specific areas as a result, and 
they were typically regions with a tradition of poverty. The hub of 
West German chicken production was the Oldenburg Münsterland in 
the northwestern lowlands, a region renowned for its meager soils.16 
Chicken replaced cotton farming in northeastern Georgia during the 
interwar years, a transition made all the easier as the system of con-
tract farming, which gave individual farmers chicks, feed, medicine, 
and rigid instructions on what to do with them, bore a striking resem-
blance to the sharecropping system in the post–Civil War South (see 
chapter 12.2, Size Matters).17 With no land constraint holding expan-
sion in check, overproduction became a notorious problem and ex-
ports the much- needed safety valve. By 1962, one of Georgia’s leading 
corporations, Gold Kist, was already selling frozen chicken to Switzer-
land, Austria, Greece, Hong Kong, Puerto Rico, Bermuda, and Kuwait.18 
As overproduction was a transatlantic problem, tariffs on chicken 
meat led to the first trade conflict between the United States and the 
European Community in the early 1960s, a conflict that entered his-
tory books as the “chicken war.”19

In such a setting, the air grew thin for Antony Fisher. Individual 
entrepreneurs could not easily muster the capital for large, vertically 
integrated companies (see chapter 10, United Fruit), and they strug-
gled to meet the demands of expanding supermarket chains, which 
asked for high volume and standardized quality.20 After a few years of 
dynamic growth, the chicken industry developed increasingly rigid 
structures that defied personal initiative. Writing on the American 
broiler industry, William Boyd and Michael Watts have argued that 
chicken meat “became one of the most tightly coordinated and insti-
tutionally dense commodity systems in US agriculture.”21 Fisher also 
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suffered from recurring bouts of depression and became estranged 
from his wife who was, horror of horrors, a run- of- the- mill Tory who 
did not share his enthusiasm for the free market. He sold his company 
and filed for divorce in 1968.22

The inspiration for his next business venture came from an unlikely 
source: National Geographic. The June 1967 issue had an article on the 
imperiled Caribbean green turtle that caught the eye of Antony Fish-
er’s son.23 It was not quite chicken, whose domestication occurred in 
the fog of prehistory, but green turtles had long served human con-
sumption. Indigenous turtle hunting among the Miskito people of 
Nicaragua and Honduras goes back to pre- Columbian times, and sea-
farers in the age of sail were fond of a type of meat that could be stored 
alive on deck for weeks. When Englishmen grew sick on Jamaica, they 
often went to the Cayman Islands and restored their health on a turtle 
diet.24 Turtle soup was a well- known delicacy, particularly in the 
English- speaking world, and when demand increased with postwar 
consumerism, Nicaragua’s Somoza government geared up export ca-
pacities in the late 1960s.25 Green turtles offered “an expansible food 
resource for the future,” as National Geographic declared, but uncon-
trolled hunting was driving them toward extinction (see chapter 11, 
Dodo). A more sustainable mode of production would not suffer from 
a lack of demand: “There is a ready market for frozen turtle meat, a 
growing demand for clear green turtle soup, and a rising commerce in 
turtle hides for leather.”26

It looked like the perfect business opportunity for a man who had 
made a fortune with factory farming. Fisher had a lot of free money 
and partners who shared his enthusiasm. Furthermore, he had the en-
dorsement of conservation biology: the author of the National Geo-
graphic article, Archie Carr, was the world’s foremost authority on sea 
turtles.27 The investment gave Fisher, ever the networker, access to the 
Brotherhood of the Green Turtle, “a loosely knit group of influential 
people bound together only by the obligation to think how to save the 
green turtle, and thereby to insure to Caribbean costeños more protein 
in their diet, and to Winston Churchill his nightly cup of green turtle 
soup.”28 Fisher was also fond of snorkeling, his son was a trained diver, 
and one of the animal’s habitats, the Cayman Islands, was famous for 
its coral reefs.29 And when it comes to places for doing business, the 
Cayman Islands are not a bad choice if you are afraid of overbearing 
governments.

Mariculture Limited was incorporated in the fall of 1968 and built a 
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facility on the west coast of Grand Cayman. It faced numerous open 
questions. Nobody knew the right food for baby turtles or how to 
supply the herbivorous animal with sufficient amounts of their cov-
eted sea grass. Water temperature and cleanliness were additional un-
knowns, and it was anyone’s guess how the migratory turtle would 
respond to mass captivity.30 But business ventures were about getting a 
difficult job done, and within a decade Mariculture had gained control 
over all the steps in the life of green turtles from mating to maturity, 
effectively making the farm independent of supplies from the wild.31 It 
did not fail to leave an impression on the investors, who soon fanta-
sized about expansion throughout the Caribbean and an annual pro-
duction in the range of 100 million turtles.32

Fisher left daily operations in other hands and focused on trade and 
customs issues from his estate in England. It was not the greatest task 
for a champion of free markets, but someone had to make sure that 
exports would run smoothly once the breeding program met with suc-
cess. It initially looked like the job was merely about turning a gentle-
men’s agreement into the letters of the law. He had the world’s leading 
turtle man on his side, and the International Union for Conservation 
of Nature had unanimously endorsed the general idea at its 1963 As-
sembly in Nairobi, Kenya.33 But negotiations turned into a protracted 
affair. There was a difference between the speed of business and the 
speed of conservation diplomacy. There was also a difference between 
chickens and green turtles.

2. THE PRICE OF FREEDOM

On March 17, 1962, a German veterinary official paid a visit to a 
chicken farm in Spreda, a small town in the heart of the Oldenburg 
Münsterland. Upon his arrival, he saw two young men folding protec-
tive clothing. When they caught sight of the official, they jumped into 
their Volkswagen and drove away. The official discovered that the mys-
terious men had forgotten a leaflet with instructions for an inocula-
tion that only approved veterinarians were allowed to use. When he 
confronted the farmer and his family with these observations, they 
fell silent. Münsterländers have a well- deserved reputation as tight- 
lipped people, but this was a suspicious type of silence. Under pres-
sure, the farmer’s wife cracked, but she claimed to know the men only 
by their first names: Heinz and Wilfried. The official made some inqui-
ries and found that the men had done the same job on many other 
chicken farms. He also revealed the true identities of Heinz and Wil-
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fried, their employer, and the license plate of their car. He filed a report 
with the police.34

The new chicken farms were great places for economies of scale, but 
they were equally great for breeding disease. Infections could spread 
rapidly when thousands of animals were crammed into a tight space. 
The traditional responses to diseased animals— isolation, special care, 
and premature slaughtering— were not suited to the realities of large 
production units. With thousands of animals in their care, farmers 
struggled to identify individual animals and easily failed to notice dis-
ease problems until it was too late. And then there were the all- 
important costs: special care allowed animals to survive, but it took 
time and money. Against this background, farmers could either re-
think the path toward ever greater units and economies of scale. Or 
they could react in the way that German forestry reacted to insect 
damage (see chapter 4.2, Specialist Trees, Specialist Minds) and call in 
specialized expertise in order to tackle the symptoms. For factory 
farming, pharmaceutics was the discipline of choice.

Large pharmaceutical companies were glad to respond. Merck en-
tered the animal business in the late 1940s when it came up with a 
treatment for chicken coccidiosis, a parasitic disease. Merck followed 
up with antiparasitics for turkeys and livestock.35 In Great Britain, ex-
penses for veterinary medicines, which stood at £329,000 in 1930, in-
creased dramatically after the war and reached £225 million in 1992.36 
Factory farming relied on the advances of pharmacology, and yet the 
boom was about more than scientific progress and a new set of tools. It 
was also about fear: the chickens that underwent inoculation in Old-
enburg were perfectly healthy, and many other animals being treated 
with drugs did not show symptoms either. Just as with nitrogen fertil-
izer (see chapter 19, Synthetic Nitrogen), farmers would rather be safe 
than sorry, and that invited lavish use: after all, they might pay a hefty 
price for negligence. Antony Fisher certainly knew what was at stake 
when it came to animal diseases. He came into the chicken business 
after a devastating bout of foot- and- mouth disease had decimated his 
dairy herd.37

The case for pharmaceutics moved beyond prevention and cures. 
Researchers found shortly after World War II that low doses of antibi-
otics had a significant effect on the growth of animals. The discovery 
invited pervasive use, and farm animals consumed a quarter of antibi-
otics production in the 1950s, notwithstanding vigorous protest from 
physicians who feared microbial resistance problems.38 It did not even 
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take a conscious decision on the part of the farmer to use antibiotics 
for better performance: many feed companies offered ready- made mix-
tures. In fact, some products were hard to obtain without antibiotics.39 
The trend continued with growth hormones that found enthusiastic 
buyers among farmers. When the US Food and Drug Administration 
approved stilbestrol as a growth hormone for cattle in 1954, 20 percent 
of Iowa cattle farmers were using it within the first forty days of sales.40

It came down to a new rationale for the use of pharmaceuticals. 
Farmers no longer sought healthy animals but animals that brought 
top performance. Eliminating a disease was optional, but the gains in 
productivity were not. For example, the dairy cow disease mastitis re-
mained prevalent in Britain in spite of intensive scientific research, 
but the effort succeeded in keeping a potential obstacle to increased 
milk output at bay, and this was ultimately all that mattered.41 Com-
petitive results without pharmaceutical support became a thing for 
romantics or farmers without business sense. In short, the inoculation 
in Oldenburg, while technically illegal, was simply a part of the new 
normal. It was surely not something that people should be questioned 
about in a court of law. At least that is how the German police saw 
things in 1962. They never brought charges against Heinz and Wil-
fried.42

The use of pharmaceutics was part of a comprehensive redesign of 
chicken rearing. Heretofore an animal that roamed freely on many 
farms, chickens were now living in an environment where everything 
was under human control: temperature, ventilation, water, feed, light, 
and the removal of feces. Of course, one could legitimately inquire 
whether battery cages, where space per animal was usually less than 
the size of a standard letter paper, gave chickens enough room to 
spread their wings, or reflect on whether animals should be more than 
a production unit. But if you did that, you were out of business.

Chicken farming was not a place for sentimental souls. Brutality 
was part of the business, though that was ultimately a matter of per-
spective. It took a lot of skill and knowledge to turn a chicken farm 
into a well- oiled machine that churned out eggs and meat at discount 
prices. A manual from the 1960s warned that compared with tradi-
tional egg production, cages called for more attention and diligence: 
farmers would pay a high price for the use of unskilled labor.43 This was 
no longer a job that housewives could do in their spare time, and those 
who successfully ran a chicken farm could see that as a source of pro-
fessional pride. One of the British pioneers, Geoffrey Sykes, relished 
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the prospect of an upcoming “Golden Age of International Agribusi-
ness” in 1963.44 As the number of chickens in confinement multiplied, 
their fate hinged on a small group of self- confident professionals.

Factory farming relied on hidden resources, and one of the least 
recognized was energy. Agriculture had traditionally been a net pro-
ducer of energy: it transformed solar radiation into plant growth and 
products for human consumption. However, the use of fuel- powered 
machines and energy- intensive inputs such as nitrogen fertilizer (see 
chapter 19, Synthetic Nitrogen) pushed the energy balance into the 
red, and the postwar oil glut (see chapter 15, Saudi Arabia) allowed it to 
go further. The factory farm was an engineering marvel where every-
thing relied on cheap and abundant energy, and dependency did not 
end at the farm gate: in the United States, the energy requirements of 
processing and retailing are almost twice as high as those of agricul-
ture alone.45 Energy was not a problem in the industrialized countries 
that pioneered factory farming, but things looked different beyond 
the Western world: a 1971 poultry husbandry textbook published 
under the aegis of the United Nations Food and Agriculture Organiza-
tion warned that battery systems required “an absolutely dependable 
electric power supply,” for the engineering marvel would turn into a 
lethal trap if the lights went out.46 When air strikes during the 1991 
Iraq War caused blackouts in the country’s 8,400 poultry houses, 106 
million birds suffered a gruesome death.47

Change was equally dramatic when it came to the gene pool. Of 
course, humans had left their mark on the outlook of animals for 
many generations through selective use, and some interventions were 
dramatic long before the age of industry. Western agriculturalists in-
troduced a new waste- fed pig breed from China in the early 1700s be-
cause European varieties, shaped through centuries of pannage, could 
not compete with its feed conversion rate.48 But science- led breeding 
offered far more radical options. Once more, hybridity was a winning 
formula: as with hybrid corn (see chapter 28, Hybrid Corn), hybrid 
chicken breeds were in a league of their own.49 It was no coincidence 
that the chicken was the first animal whose genome was sequenced in 
full.50

Just like pharmaceutics, breeding produced a skewed perspective on 
the animals in factory farming. Efforts focused on egg production with 
females and breast meat with males while other body parts were more 
or less surplus to requirements. Breeding pushed the limits of biology, 
and heretofore unknown problems arose: giant breasts caused roosters 
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to topple over and chickens died from cardiac arrest because hearts 
could no longer cope with supersized bodies.51 And then there was the 
fateful question of what to do about chicks that were born with the 
wrong gender. The biological profile of hens and roosters diverged in 
the 1950s, which meant that laying breeds performed poorly in meat 
production and vice versa.52 There was no place for males in industrial- 
style egg production.53 Under the factory farming regime, every other 
chick did not survive its first day.54

The industrialized chicken defined a path that other animals would 
follow: cows, pigs, turkeys, and fish in aquaculture. As soon as the 
modern agribusiness seized on a specific animal, the same rationale 
came into play: a systematic improvement of everything that could 
boost productivity, coupled with systemic disinterest in every other 
aspect of animal life. It all hinged on a powerful agreement between 
expertise and entrepreneurship: scientists stood ready to obliterate bi-
ological constraints, and farmers stood ready to adopt improvements 
swiftly, no sentimental questions asked. It was a relationship of trust, 
based on a shared style of thought and a shared language: both parties 
could say everything that mattered about animals in numbers (see 
chapter 7.2, Numbers Games). It was the foundation of a powerful net-
work, and yet it was a consensus that worked only for certain animals. 
As it turned out, it did not work for green turtles.

Archie Carr had endorsed Mariculture, but it was not an emphatic 
commitment. He talked about Caribbean turtles as “a resource of 
major importance” in his 1963 book The Reptiles and declared that his 
nongovernmental organization, the Caribbean Conservation Corpo-
ration, was “planning pilot projects” in “turtle farming,” with fenced 
areas in shallow waters serving as “natural pastures” where “green tur-
tles could be kept like aquatic cattle.”55 But in the same breath, he con-
fessed his “mixed feelings” about the idea: “No price can be set for the 
things that have to be preserved.”56 His reservations grew when turtle 
farming turned from an idea into corporate reality. Carr did not enjoy 
the time he spent lobbying on Mariculture’s behalf, nor did he appre-
ciate businessmen who talked passionately about markets and profits. 
Wasn’t conservation really a moral issue (see chapter 26, Kruger Na-
tional Park)?57 There was also no guarantee that turtle farming would 
really help the cause of conservation. Maybe a thriving turtle business 
would stimulate demand and thus encourage poaching? After all, it 
was not difficult to hunt turtles. You just had to wait on a beach at 
night during nesting season and watch out for turtles coming ashore.
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Industrial rationalization could achieve many things in animal 
husbandry, but competing with fishing of wild stocks was beyond its 
means. In an article of 1974, David Ehrenfeld, a pioneering figure in 
conservation biology, argued that domesticated turtle would always be 
an expensive product: “No amount of production efficiency will elim-
inate the extra costs imposed by the biological and ecological peculiar-
ities of green turtles; they are not economically homologous with 
chicken.”58 So did Mariculture perhaps need a new business strategy? 
In an article for Audubon magazine in 1972, Carr argued that when it 
came to turtle farming, “the only effort to be encouraged should be a 
nonprofit, government- sponsored campaign.”59 It was not an idea that 
went down well with the investors.

Carr eventually grew tired of the debate and withdrew from the 
frontlines of politics. Views among other conservationists differed, 
and the debate took a nasty personal turn when research at the Grand 
Cayman turtle farm became a discussion point.60 And then there was 
the wider context of a burgeoning environmental movement that 
shaped discussions during the 1970s: a profit- seeking turtle farm was a 
difficult sell in this community, particularly among American envi-
ronmentalists who routinely chastised businessmen for pollution, 
trash, and their general indifference toward the natural world. All the 
while, operating costs were eating up Mariculture’s resources, and the 
company went into receivership in 1975.61 A German couple, Judith 
and Heinz Mittag, bought the remaining assets the following year and 
continued the turtle farm project on a nonprofit base.62 Just like Fisher, 
the Mittags had made a fortune during the postwar years, though their 
product lacked the moral ambiguity of chicken farming. Judith Esser 
Mittag had earned her money and eternal gratitude from the world’s 
women by inventing the o.b. tampon.63

Decisions on turtle farming had long moved beyond Caribbean 
beaches at the time. The Convention on International Trade in Endan-
gered Species (CITES) was finally signed in 1973 after a decade of diplo-
matic wrangling (see chapter 24.3, Getting Serious), but its meaning 
for turtle farming was undecided until two US agencies, the National 
Marine Fisheries Services and the Fish and Wildlife Service, imposed a 
complete ban on selling and trading turtle products within the United 
States in 1978. A lawsuit to reverse the decision failed in 1980.64 The age 
of turtle soup was over, though more as a matter of practice than prin-
ciple. In 1981, the Conference of the Parties to CITES passed guidelines 
for ranching operations with endangered species, and while the re-
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quirements were difficult to meet, the door remained open. In the 
1980s, CITES even gave tentative approval to a green turtle farm in Su-
riname that never materialized.65 When a social scientist interviewed 
thirty- eight marine turtle conservation experts in 1995, she discovered 
that a minority still found farming an option worth exploring. But at 
the same time, all these experts voiced reservations on moral and prac-
tical grounds.66 As it stands, turtle farming is a conservation strategy 
that remains untested rather than discredited, and doubts linger about 
whether things would develop a life of their own once the commercial 
spirit was out of the bottle. The experience of battery chickens is not 
poised to dispel these doubts.

3. LIBERATION MOVEMENTS

Great Britain was the pioneer in battery cage technology. It was due to 
the weather. Unlike egg producers in California, British farmers could 
not keep their chickens outside year- round, and key innovations such 
as multiple- story cages and automatic feeding systems grew out of a 
need to optimize the use of indoor space, a need that did not exist in 
milder climates.67 Conditions in other European countries were sim-
ilar, and in the early 1950s, the first continental chicken farmers were 
buying British equipment. One of the first West German facilities 
stood on the outskirts of Düsseldorf, and officials came for a visit in 
the fall of 1952. They found much to admire. The chickens were cack-
ling happily, they rarely grew sick, and they were prolific layers of eggs. 
It looked like a promising endeavor in a society where memories of the 
hunger years after World War II were still fresh, and yet the officials felt 
that battery cages also raised an issue of an entirely different nature. 
Was this a case of cruelty to animals?68

Battery chickens were controversial from the start, and they invited 
the worst of comparisons. A columnist for the British magazine Spec-
tator found broiler houses “powerfully reminiscent of concentration 
camps” in 1963: “There is inevitably something squalid and degrading 
about the poultry business because it isn’t possible ultimately to 
handle large numbers of birds efficiently without falling into the sin 
against the Holy Ghost of treating living creatures as things.”69 The fol-
lowing year, a British Quaker, Ruth Harrison, published Animal Ma-
chine, a book that was quickly translated into Danish, German, and 
Dutch. Meticulously researched and arguing in a calm yet determined 
manner, it showed how the new farming methods confronted Western 
societies with issues beyond traditional notions of cruelty to animals. 
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And just like Rachel Carson (see chapter 38.2, A Matter of Humility), 
who wrote a foreword for the book, Harrison was better at raising ques-
tions than at providing answers: she was wondering, “How far have we 
the right to take our domination of the animal world?”70 Animal Ma-
chines prompted the British government to set up a committee, and 
the product of its deliberations, named the Brambell Report after its 
chairman, became a landmark document “that launched animal wel-
fare as a formal scientific discipline.”71 Soon after bringing battery 
cages into this world, the motherland of animal protection was ex-
porting its critique.

However, the path from sentiments to policies was fraught with 
complications. As political concepts go, animal welfare was amenable 
to a particularly broad range of interpretations. The Brambell Report 
declared that animals “should at least have sufficient freedom of move-
ment to be able without difficulty, to turn around, groom itself, get up, 
lie down and stretch its limbs,” but there were other dimensions of an-
imal welfare.72 Shouldn’t animals be healthy in the first place? Pro-
ducers of battery cages argued along these lines from the beginning, 
insisting for instance that “the health of the birds is improved because 
of the controlled feeding” and that automatic watering at regular in-
tervals “obviates boredom and monotony.”73 Was traditional chicken 
husbandry really superior? When the British government created the 
Brambell Committee, the British Chicken Association sheepishly sug-
gested that it “should also investigate cruelty arising out of keeping 
animals extensively with particular reference to the effects of bad 
weather, and attacks by foxes etc.”74 And what about animals that hurt 
each other? Pecking orders are not just a matter of metaphors in the 
chicken world. Or was the entire debate pointless, as it revolved around 
“an interpretation of animals’ feelings which can only be a matter of 
individual opinion,” as a British official argued when the Ministry of 
Agriculture began to reflect on its response to Harrison’s book?75 When 
an animal welfare activist suggested in 1970 that the behavior of bat-
tery chickens suggested a high stress level, Siegfried Scholtyssek, a 
German professor of agricultural science and coauthor of The Chicken 
and Poultry Bible, dismissed the observations on methodological 
grounds: they lacked “exact quantification” (see chapter 7.2, Numbers 
Games).76

The chicken farmers certainly found that there was no need for dis-
cussion. From their point of view, Harrison’s book was a threat to their 
business model, if not to their masculinity.77 Chicken was a business 
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for real men, and an American chicken magnate, Frank Perdue, even 
came up with a testosterone- fueled advertising slogan: “It takes a 
tough man to make a tender chicken.”78 In the view of Britain’s Na-
tional Farmers Union, Animal Machines called for a return to the dark 
ages of premodern agriculture: “It is unrealistic to expect the sophisti-
cated food needs of a rapidly increasing and affluent 20th century 
population to be provided for by 16th century methods.”79 As to 
Antony Fisher, he deflected criticism by pointing “to the care his com-
pany had taken in keeping his chickens warm, fed, watered and sub-
missive as a perfect example of the welfare state.”80

The debate lacked a moral consensus, and it was about a lot of 
money. The Brambell Report jeopardized the investments of British 
producers, and it raised inconvenient questions about national regula-
tion in a globalized market. The National Farmers Union felt that the 
import question was the crux of the matter: “Unless the Government 
can find some way of imposing comparable conditions on our overseas 
competitors, it has no right whatsoever to bring in legislation to 
shackle our own producers.”81 The government’s response was to 
create a second committee, this time with staff members, that quietly 
watered down Brambell’s suggestions. Whereas Brambell had put the 
suffering of animals at the core of its argument, the second committee 
focused on what farmers were already doing: it codified— as an official 
noted in an internal letter— “present- day practice followed by those 
poultry keepers whom we regard as meeting a satisfactory standard.”82 
Other governments followed a similar line of incremental minimalism: 
long delays, calls for ever more research, and much understanding for 
the needs of a highly competitive business became transnational char-
acteristics of animal welfare policy.83 A DDT- style ban on battery cages 
(see chapter 38.3, Banner Slogans), a long- standing demand of animal 
welfare organizations, remained beyond the scope of government pol-
icies until mad cow disease put the agricultural establishment on the 
defensive.84 In 1999, a council directive of the European Union prohib-
ited chicken rearing in battery cages by 2012.85

Factory farming was never popular, but its products found willing 
buyers, and concerns about public opinion were tempered by the ex-
perience that most consumers cherished inexpensive meat no matter 
what. Food scares were recurring events, but people usually returned to 
their carnivorous routines after a while.86 But consumer apathy (see 
chapter 18.3, Consumers in Chains) was only half the truth: when al-
ternative agriculture became a significant branch of agriculture in the 
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late twentieth century, it turned out that factory farming was also re-
markably effective in burning the bridges for other production sys-
tems. It was about the biological material: organic chicken farmers 
struggled with severe herd management problems because breeders 
had neglected animal behavior for decades— social life just was not a 
big issue in battery cages.87 And it was about the large corporations 
that controlled breeding: they looked at the small size of the organic 
market and the development costs for an organic chicken breed and 
found that the investment would not pay.88 And then there was the 
question whether consumers, accustomed to cheap food for decades, 
were actually willing to pay more for animal welfare. In short, organic 
farming suffered from a chicken- and- egg problem: farmers were reluc-
tant to embrace other production methods because they were not sure 
about the consumer, and the consumer could not convince them oth-
erwise for lack of alternatives.

What Antony Fisher’s take would be on these recent developments 
remains anyone’s guess. He left agribusiness after the turtle farm fi-
asco, restored his fortune by marrying a rich widow he met at a re-
gional meeting of the Mont Pèlerin Society, and spent the rest of his 
life as “the Johnny Appleseed of the right- of- center think tank move-
ment internationally.”89 The Atlas Economic Research Foundation 
that he established in 1981 “claimed to have had a hand in the forma-
tion of more than 275 free- market think tanks in 70 countries” some 
30 years later.90 Fisher would probably be surprised about the plethora 
of rules that surround the chicken business nowadays. Like other pio-
neers of chicken farming, Fisher told war stories about how the genetic 
stock of Britain’s poultry industry grew from smuggling. He broke the 
law when he personally carried 24 fertilized eggs (draped as Easter 
eggs) from the United States to Britain in 1953.91 But there are grounds 
to suspect that he would gravitate toward the organic business today. It 
would not be about sentimental attachments or even a later- in- life 
sense of remorse à la Karl Ludwig Schweisfurth (see chapter 18.3, Con-
sumers in Chains). It would be about the spirit of enterprise. After all, 
there is very little freedom in the conventional chicken business these 
days: producing for supermarkets is mostly about the precise execution 
of predefined rules. But building a different kind of chicken business, 
less ruthless and more sustainable, calls for creativity and venturesome 
businessmen.

Of course, the organic chicken market is not a neoliberal’s dream. It 
depends on rules for production and commodity chains that govern-
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ments need to enforce. But maybe Fisher would prefer these policies 
over the lavish subsidies for which agricultural policy is notorious (see 
chapter 2.2, Power Games). It does not take a membership in the Mont 
Pèlerin Society to think that these subsidies support dubious projects. 
The government of the Cayman Islands continues to pour millions of 
Caymanian dollars into a turtle farm every year, and it is precisely the 
turtle farm that Fisher and his associates set up half a century ago.92 As 
a British overseas territory, the Cayman Islands have a reputation for a 
hands- off approach to economic affairs, but governments can create 
subsidies for all sorts of reasons. In the case of the turtle farm, it was 
due to the Falklands War.

The British government set up a fund for veterans after the war, and 
Caymanians made the largest overseas donation. That earned the is-
land a royal visit in February 1983. At this time, the turtle farm was 
scheduled for liquidation on May 1, 1983, but as the island’s only 
tourist attraction above water, the government of the Cayman Islands 
made it a part of the royal itinerary. His Royal Highness Prince Philip, 
president of WWF International at the time, visited the facility while 
Queen Elizabeth preferred a nap on board the Royal Yacht Britannia, 
and the government bought the farm a few weeks later.93 The project 
remains open to paying visitors, and the farm’s website boasts about 
“world renowned research and conservation activities“ (though some 
features— a petting pool, a water slide, and a crocodile trained to 
jump— raise doubts about the sincerity of academic ambitions).94 
Cayman Turtle Farm is one of the island’s tourist traps— Lonely Planet 
(see chapter 22, Baedeker) has called it “the closest thing Cayman has 
to Disneyland”— and amenities include a dining option with a seating 
capacity of 140. The website does not say whether turtle stew, a local 
favorite, is on the menu. However, it does mention chicken.95
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LUCKY DRAGON NO. 5

Atoms without Limits

1.  GLOBAL POLLUTION

Snow is not what you expect on a fishing boat in tropical waters. But 
March 1, 1954, was not a normal day on board the Lucky Dragon No. 5. 
It all began at a quarter to seven when Shinzo Suzuku disturbed his 
breakfasting crew with a startling observation: he had seen the sun 
rising in the west. Two hours later, the crew witnessed a slight drizzle 
that could have been snow if it had not been for the temperature. They 
went on with their work, only to develop a set of mysterious symp-
toms: itching, headaches, nausea, and diarrhea. It was all a bit un-
nerving, and the day’s catch was not good either. They decided to 
return to Japan, where doctors were quick to come up with a diagnosis: 
radiation sickness.1

The mysterious sun was courtesy of the United States Atomic En-
ergy Commission. America had detonated a hydrogen bomb, code- 
named Castle Bravo, on the Bikini Atoll, now part of the Marshall 
Islands, and the blast was stronger than expected. Fallout traveled be-
yond the predefined 50,000- square- mile exclusion zone and fell on 
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the Lucky Dragon, some 160 kilometers to the east of Bikini. Within 
days of returning, all 23 crewmembers were hospitalized, one of them 
died a few months later, and the Japanese public faced an inconve-
nient truth. Nine years after the horrors of Hiroshima and Nagasaki, 
Japanese citizens were again victims of an American nuclear bomb.2

Japanese newspapers wrote about “ashes of death,” letters from dis-
turbed readers poured in, and the sale of tuna plummeted.3 It did not 
help that the Atomic Energy Commission was secretive about the cir-
cumstances and that it reacted to press reports with suggestions that 
the Lucky Dragon was probably a Soviet spying outfit. The debate even 
made movie history when Godzilla hit the screen later that year as the 
reptilian equivalent to the mushroom cloud.4 The debate spread be-
yond Japanese borders, and protest sprung up around the globe. Albert 
Schweitzer and Pope Pius XII expressed deep concern. The British La-
bour Party called for a summit with the Soviet Union to suspend nu-
clear testing. Jawaharlal Nehru asked for an immediate test ban in a 
formal address to the Indian Parliament.5 His ambassador to the 
United States, Gaganvihari Lallubhai Mehta, told dinner party guests 
that “because the atom bomb was dropped on Asians, and the H- bomb 
tested in Asian waters,” there was a feeling in Asia that Americans “did 
not value colored people’s lives” in quite the same way as “white peo-
ple’s.”6

The dangers of nuclear radiation had come into view soon after the 
German physicist Wilhelm Conrad Röntgen accidentally discovered 
the mysterious “x- rays” while working in his lab at Würzburg Univer-
sity on a Friday evening in 1895. Researchers found that exposure to 
these “x- rays” led to burned skin, loss of hair, and worse, and Clarence 
Dally, an assistant to Thomas Alva Edison, became the first person to 
die from ionizing radiation. A researcher at a General Electric lab, 
Elihu Thompson, even decided which part of his body he would miss 
the least, exposed the little finger of his left hand to radiation, and sub-
sequently told everyone not to duplicate the experiment.7 But these 
events ultimately fed heroic tales about science: the eminent re-
searcher giving his life, at times literally, to the cause of progress. Marie 
Curie’s four- year ordeal to produce radium made her a Nobel laureate, 
the heroine of more than one hundred children’s books, and a victim 
of radiation- induced anemia.8 In 1936, the German Roentgen Society 
unveiled a monument in Hamburg that carried the names of 169 men 
and women from 14 different countries who had died as martyrs for 
the advancement of nuclear science.9
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Things became more complicated during World War II when the 
United States launched the Manhattan Project. Wartime secrecy and 
fears about a German bomb project discouraged critical reflections 
during four hectic years, but when the scientists witnessed the world’s 
first nuclear explosion in the New Mexico desert on July 16, 1945, they 

37.1 The X- Ray Martyrs’ Memorial in Hamburg, Germany. The inscription 

celebrates the men and women as “heroic trailblazers.” Image, Frank 

Uekötter.
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had second thoughts. Under the impression of the fireball and the 
shockwaves, Robert Oppenheimer, the wartime director of the Los Al-
amos laboratory, thought of a verse from the Bhagavad Gita: “I am be-
come Death, the shatterer of worlds.”10 Another Los Alamos physicist, 
less familiar with Hindu holy scriptures, summarized his emotions 
more bluntly: “Now we are all sons of bitches.”11

After Hiroshima and Nagasaki, concern was a transnational phe-
nomenon, but it was difficult to isolate the feeling in 1945: the bomb 
was also the harbinger of victory or defeat. It was easier to keep things 
separate nine years later. More than thirty million people signed a pe-
tition opposing nuclear tests in Japan alone.12 Concern focused on the 
terrifying prospect of thermonuclear war as well as on nuclear fallout, 
a problem that was virtually nonexistent until July 16, 1945. The un-
lucky fishermen showed the dangers of nuclear fallout, but contami-
nation did not stop in the vicinity of mushroom clouds. Nuclear 
explosions sent fallout into the upper layers of the atmosphere, and 
measurements showed that it was circling the globe. The health effects 
were anyone’s guess, but some estimates were frightening. Linus 
Pauling, a Nobel laureate in chemistry, suggested in 1957 that the tests 
had already caused ten thousand cases of leukemia and would lead to 
millions of birth defects in generations to come.13

Fallout was more than a new pollutant. It was also a pollution 
problem unlike anything people knew. So far pollution had been a 
strictly local problem. It was an issue for industrial neighborhoods or, 
at worst, entire cities. London smog (see chapter 16, London Smog) 
was bad, but one could keep it at bay by moving to the suburbs— which 
is what postwar citizens did in growing numbers, helped by cars and 
expanding road networks (see chapter 34, Autobahn). Ever since the 
rise of the water closet (see chapter 17, Water Closet) in the nineteenth 
century, containing and removing waste was standing practice in the 
industrialized world. There was no relief, spatial or other, from nuclear 
fallout, and that gave the issue a new quality: it was now possible to 
imagine pollution as a problem that affected virtually everyone on the 
planet. It is difficult to understand the concern over the global spread 
of DDT (see chapter 38, DDT) in the wake of Rachel Carson’s Silent 
Spring without the preceding debate over nuclear fallout.14 And DDT 
was not the last pollutant that matched the template. It worked equally 
well for other persistent organic chemicals, for the chlorofluorocar-
bons that were identified as the root cause of the ozone hole, or for the 
greenhouse gases behind global warming.
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The notion of global contamination was a perfect match for the 
waning class instincts of Western societies. Faced with rising affluence 
and a Cold War enemy that touted socialism, people lost interest in 
the fault lines that ran through society. A problem that transcended 
boundaries of class, nation, and ethnicity was exactly what these soci-

37.2 The Lucky Dragon No. 5 on display in its museum in Tokyo. Image, Frank 

Uekötter.
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eties needed: fallout allowed Western societies to imagine themselves 
as part of one human race where everyone was invariably exposed. The 
notion of unlimited contamination struck not only an environmental 
nerve but also a social one. And as the crew of the Lucky Dragon knew 
firsthand, that notion was always more appealing as an idea than as a 
description of reality.

As a pollution problem, fallout was in a class of its own, and this 
provoked a remarkably swift reaction. For a start, the Atomic Energy 
Commission exerted more caution with future explosions, and Castle 
Bravo remains the largest bomb that the United States ever detonated 
in the atmosphere. In 1958, President Dwight D. Eisenhower an-
nounced a moratorium on nuclear tests, and the United States, Great 
Britain, and the Soviet Union agreed on a permanent ban on atmo-
spheric testing in 1963. It was the typical halfheartedness of Cold War 
agreements (see chapter 24.3, Getting Serious). The United States en-
gaged in a veritable orgy of testing before the deadline and set off more 
explosions in 1958 than the Soviets had since 1949.15 Furthermore, the 
treaty placed no limits on underground testing, and the global count 
for nuclear explosions stood at more than two thousand half a century 
later.16 However, the radioactive contamination of the global atmo-
sphere declined, and fallout was fading from public view.17 Even 
Godzilla turned around. Movies of the 1960s portrayed him as a super-
hero fighting against a diverse set of enemies that included a monster 
spider, a giant crab, aliens, and King Kong.18

Commemoration eventually advanced to more formal structures. 
After serving ten years as a training vessel for Tokyo University of Fish-
eries, the Lucky Dragon ended up in its own museum in Tokyo.19 UN-
ESCO inscribed the Bikini Atoll nuclear test site on its World Heritage 
List in 2010. Mass tourism (see chapter 22.3, Traveling Masses) is taking 
its toll: a travel website calls the Tokyo museum “a must- see for serious 
Godzilla fans,“ and the Marshall Islands opened the Bikini Atoll for 
scuba diving in 1996 since the place allowed “some of the most histor-
ical and fantastic wreck diving in the world.”20 But the enduring legacy 
of the Lucky Dragon stands in sharp contrast to the brevity of the diplo-
matic follow- up. The United States and Japan concluded negotiations 
over a settlement agreement within ten months of the incident, and 
the US government paid $2 million dollars in exchange for legal im-
munity. Memories of the Lucky Dragon stood in the way of another 
project.21
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2. NUCLEAR COMPLICATIONS

In early 1956, the Hiroshima Peace Memorial Museum was not a place 
of peace. The museum had opened its doors the previous August as 
part of a comprehensive plan to commemorate the first nuclear attack, 
and residents were surprised that after just a few months, more than 
two thousand artifacts were removed from display. The museum 
sought to make room for a temporary exhibit, and it was a rather pecu-
liar exhibit that was coming to town. The Hiroshima Peace Memorial 
Museum was about to host the “Atoms for Peace” exhibit, a joint ini-
tiative of the Japanese government and the United States Information 
Agency whose stated goal was to tell the Japanese people about the 
promise of nuclear power.

Was the Hiroshima Peace Memorial Museum the right place for 
such an exhibit? Faced with public outrage, the city authorities were 
on the defensive, arguing that they lacked space elsewhere in the city 
and that the removal was only temporary. The sponsors held a public 
symposium in March 1956 that allowed critics to let off steam. Tem-
pers calmed down, and the museum management got its way. Atoms 
for Peace opened its doors in the heart of Hiroshima on May 27, 1956.22

The exhibition became a rousing success. It was the event of the 
year in Hiroshima, and visitors poured in by the thousands. Local 
media extolled the virtues of the “peaceful atom.” It even swooned 
over the hibakusha, the survivors of the 1945 atomic blast. When they 
formed an organization a few months later, it enthusiastically em-
braced nuclear energy. The city decided to keep material about atomic 
energy in the museum after Atoms for Peace closed its doors. It was 
exactly the response that the sponsors of the exhibit had hoped for. 
Japan ordered its first nuclear reactor.

Atoms for Peace was an embodiment of American leadership in the 
1950s. Announced in a speech by President Eisenhower before the 
General Assembly of the United Nations in December 1953, it offered 
support for the development of nuclear energy under the auspices of a 
benevolent US government. It drew attention away from military uses, 
showcased America as the world’s leader in science, and strengthened 
international relations. It provided camouflage for resource dependen-
cies, as America relied on imports of nuclear raw material. The net-
works that grew from the initiative were also helpful for intelligence 
gathering. As John Krige has argued, “International scientific ex-



 565 

L U C K Y   D R A G O N   N O .   5

change deftly reconciled the universalistic appeal to the pursuits of 
truth with the particularist needs of national security.”23

Japan was one of many countries that fell for the lure of the peaceful 
atom. By 1961, the US Atomic Energy Commission had signed 39 bilat-
eral agreements.24 The Soviet Union set up collaboration programs of 
its own with the fraternal countries of Eastern Europe and sent a large 
delegation to the International Conference on Peaceful Uses of Atomic 
Energy (see chapter 24.1, Nice to Meet) that took place at the Palace of 
Nations in Geneva, Switzerland, in 1955.25 The world was watching: 
more than 900 journalists came to observe 1,400 delegates from 73 
countries, and 3,000 papers were published in the proceedings.26 It all 
came down to a new transnational consensus. Every self- respecting ad-
vanced nation would need to engage with nuclear power.

But all the enthusiasm could not distract from one crucial point: in 
the 1950s, the blessings of the peaceful atom were more imagined than 
real. Even more, it gradually dawned on the nuclear community that 
practical experiences would be long in coming: Japan broke ground for 
its first reactor in 1956, but the facility did not come on line until 
1965.27 The United States had run an atomic power station in Ship-
pingport, Pennsylvania, since 1957, a spinoff from an abandoned 
project to build a nuclear aircraft carrier. But with an electrical power 
capacity of 60 megawatts, Shippingport was a far cry from later facili-
ties in the 1,000 megawatt range, and the station never produced elec-
tricity at competitive rates.28 The economic case for nuclear power was 
completely open, and the famous promise of Lewis Strauss, chairman 
of the Atomic Energy Commission, that nuclear electricity would be 
“too cheap to meter” was essentially a shot in the dark.29 All the while, 
the more enthusiastic proponents of the peaceful atom fostered 
dreams about nuclear locomotives and nuclear airplanes.

The nuclear community learned a lot as projects moved from 
drawing boards to reality, and some insights were frightening. Safety 
was a field for particularly inconvenient discoveries. Nuclear power 
hinged on chain reactions, and chain reactions could get out of con-
trol. When Enrico Fermi assembled a pile of uranium pellets and 
graphite blocks under the viewing stand of a University of Chicago 
football stadium and unleashed the world’s first controlled chain reac-
tion on December 2, 1942, he placed three staff members on a plat-
form above the pile. They had buckets with a neutron- capturing 
cadmium solution at their feet that would have served as the last line 
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of defense, which turned these men into all- time exemplars for the 
heroism of research assistants.30 Later reactors had automatic control 
rods and emergency cooling systems. But would that rule out disas-
ters?

From a technological point of view, emergency cooling systems are 
an engineering nightmare. They sit idle most of the time, but they 
need to work perfectly in an emergency: a light water reactor is other-
wise bound for a meltdown. The nuclear community did not recognize 
the problem until the mid- 1960s, and legions of experts agreed over 
subsequent decades that scientific wisdom, strict supervision, and re-
dundancy would make a failure of emergency cooling a merely theo-
retical prospect.31 The discussion came to a close on March 12, 2011, 
when the world watched unit 1 of the Fukushima Daiichi nuclear 
complex on the northeastern coast of Japan going up in smoke. A tsu-
nami had triggered a collapse of the plant’s power supply, and frantic 
efforts of operating crews, who even looted the parking lot for car bat-
teries, could not stop the unfolding disaster.32

In theory, the late 1960s would have been a good time to pause for a 
moment and explore other reactors with superior safety features.33 In 
reality, the late 1960s saw the worldwide breakthrough of light water 
technology. It was what the utility executive Philip Sporn called “the 
great bandwagon market.” American power companies ordered twenty 
reactors in 1966 and thirty- one more in 1967.34 It was a gamble, driven 
by wishful thinking and generous subsidies, with managers and politi-
cians in the background who had grown increasingly nervous about 
previous investments. All the while, scientists closed the books on 
other visions for the use of the peaceful atom. Henceforth nuclear 
power would be nothing more than a somewhat complicated way to 
boil water.

Many utilities ended up repeating BASF’s experience with synthetic 
nitrogen and the Haber–Bosch process (see chapter 19, Synthetic Ni-
trogen): if you try to get a large technological system running, chances 
are that the system will ultimately run you. Nuclear reactors became 
notorious for delays, cost overruns, and hair- raising accidents: a worker 
set the reactor control cabling at the TVA’s Browns Ferry Nuclear Power 
Plant ablaze in 1975 when he searched for a ventilation leak with a 
candle.35 Westinghouse and General Electric suffered heavy losses 
when they offered to build facilities at a fixed price.36 Utility managers 
broke into a sweat when they considered that they would need to write 
off hundreds of millions of dollars if an operator turned the wrong 
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switches. And since the 1970s, many countries had antinuclear protest 
movements that broadcast the latest failings of the nuclear industry 
far and wide.

The precise sequence of events varied from country to country. The 
pioneering US market was also the first to dry up, and some utilities 
converted nearly finished nuclear plants to fossil fuels.37 France nur-
tured a distinct gas- graphite reactor system until the French electric 
power giant EDF switched to light water technology after Charles de 
Gaulle resigned from the presidency in April 1969.38 Japan’s quest for 
energy independence brought the country to invest more than $10 bil-
lion into the Monju breeder reactor project that produced costly acci-
dents and little else.39 Austria built a complete reactor at Zwentendorf 
near Vienna, held a plebiscite on nuclear power in 1978, and then 
mothballed the entire facility after the project’s defeat at the polls.40 
Brazil signed an agreement with West Germany for the construction of 
eight 1,300 megawatt units in 1975, broke ground for two, finished one 
in 2000, and the second is still under construction.41 Individual trajec-
tories differed, but the outcome did not: a thriving nuclear commu-
nity was nowhere to be found. As Leo Tolstoy might have said, every 
nuclear nation became unhappy in its own individual way.

Even the line between military and civil uses turned out to be more 
imagined than real, as nuclear programs could serve both purposes. 
The International Atomic Energy Agency set up a complex monitoring 
system to provide some clarity, but at the end of the day, military absti-
nence was a matter of good manners rather than technological capa-
bilities. West Germany was a role model: it acquired all the essentials 
for a bomb including a stack of plutonium but never bothered to as-
semble one (until an antinuclear government engaged in a bunker- 
clearing effort).42 Other countries such as Iran and North Korea 
maintained nuclear programs that have kept diplomats around the 
world on edge. The peaceful atom could all too easily turn into the 
sum of all fears.

By the end of the twentieth century, the former energy of the future 
looked more like the energy of the past. Any sense of utopianism had 
long evaporated, and the reality of nuclear power, apart from nuclear 
tests in India, Pakistan, and North Korea, was a fleet of aging reactors. 
Nuclear power was basically a solution in search of a problem, and pro-
ponents seized on global warming and energy independence as best 
they could. Some Western countries gave in and started new reactor 
projects— Olkiluoto in Finland, Flamanville in France, Hinkley Point 
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in England, Vogtle and Summer in the United States— and they all 
showed the familiar symptoms: exploding costs, huge delays, and, in 
the case of Summer, cancellation when a third of the project was com-
plete.43 Even the most fervent proponents did not promise electricity 
too cheap to meter.

And then there was the issue clouding nuclear power development 
from the start: What to do with nuclear waste? In his book of 1963, 
Change, Hope, and the Bomb, the first chairman of the Atomic Energy 
Commission, David Lilienthal, had argued that it would be an irre-
sponsible use of public and private funds to build nuclear power plants 
“until a safe method to meet this problem of waste disposal has been 
demonstrated.”44 More than half a century later, none of the world’s 
nuclear nations has a permanent storage facility for spent nuclear fuel, 
and certainly not for lack of trying. Pursuant to the Nuclear Waste 
Policy Act of 1982, the US government launched a comprehensive 
search for a deep geological repository that focused on the Yucca 
Mountain in Nevada since 1987. The endeavor grew into an industry of 
its own that even inspired a new academic discipline, nuclear semi-
otics, as warning signs on a repository would need to reach many gen-
erations to come. Nuclear waste is a mortal danger for thousands of 
years, which inspired discussions on how to tell future civilizations to 
keep off.45

After spending nearly $15 billion on the project, and faced with 
prospective additional costs for Yucca Mountain between $41 billion 
and $67 billion, the Obama administration pulled the plug in 2009. It 
also eliminated funding for the Office of Civilian Radioactive Waste 
Management, resulting in a significant loss of expertise and institu-
tional memory.46 The decision was rife with symbolism, and it cer-
tainly matched a nuclear history beset by an endless cataclysm of 
complications. Some sixty years after Eisenhower set out to win the 
“hearts and minds” of the civilized world, the only chance for the nu-
clear community was to forget.

3. UP IN THE AIR

Eight decades have passed since Enrico Fermi removed the control 
rods from his improvised Chicago reactor, and the business case for 
nuclear power is clear: no commercial reactor has ever been built 
without lavish government support. The picture is more complicated 
with a view to the human toll. The British medical journal Lancet pub-
lished an assessment of the health effects of nuclear weapons testing 
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on the seventieth anniversary of the bombings on Hiroshima and Na-
gasaki, but it was fraught with ambiguities. The article was based on 
models with a number of unknowns including the baseline cancer 
rates for radiogenic malignant diseases. Its 95 percent confidence in-
terval for thyroid cancer was so wide that it allowed for a range of more 
than 200,000 potential victims. It focused only on US residents who 
were living at the time of testing even though fallout never cared about 
America’s borders. And then, what does it mean that nuclear fallout 
probably caused 49,000 extra cases of thyroid cancer and 11,000 deaths 
from non- thyroid cancers, with maybe a tenth of the latter figure 
claimed by leukemia?47

For cancer researchers accustomed to viewing mass death through 
numbers (see chapter 7.2, Numbers Games), these figures were little 
more than a statistical blip. In light of more than 400,000 cases of thy-
roid cancer in the absence of fallout, the effect was indeed “small.”48 
But this perspective was open to challenge, and not only if you hap-
pened to be a member of that small group. There is no moral consensus 
on nuclear power, and plenty of experience with the ensuing prob-
lems. For one thing, nuclear power defies conventional ideas about in-
dividual responsibilities: no one was held accountable for the 
Fukushima disaster.49 For another, issues like nuclear fallout defy the 
routines of democratic decision making. Most of the victims never had 
a chance to vote on a government that detonated nuclear bombs in 
the atmosphere. Even if you lived in the United States, Great Britain, 
or France, you were not necessarily in a position to hold your rulers 
accountable: babies received by far the highest doses of radiation 
during the 1950s, and nuclear testing had moved underground long 
before they could cast a vote. Nuclear power was always a challenge for 
democratic accountability, as the consequences of decisions extend far 
beyond election cycles. It was tempting to achieve short- term gains at 
the expense of long- term liabilities: the Cold War that inspired Eisen-
hower’s Atoms for Peace initiative is history, but its radiating leftovers 
are not. We may never know the precise toll of nuclear power in terms 
of cancer rates and cancer deaths. But we do know that it takes its toll 
on democracy’s soul.

Nuclear science has always been unabashedly elitist, down to fanta-
sies about the need for a “nuclear priesthood.”50 Proponents banked 
on the myth of scientific and technological progress, and they usually 
stayed aloft of costs and other petty details: the allure of nuclear power 
was always at its best on the level of principles. Historians have taken a 
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lot of air out of claims of scientific rationalism and showed how deci-
sions grew out of negotiations between experts, politicians, and stake-
holders.51 The producers of The Simpsons took it from there, and the 
vicious Mr. Burns and his Springfield Nuclear Power Plant became so 
notorious that the US Department of Energy has a web page with “7 
Things The Simpsons Got Wrong about Nuclear.”52 There is probably 
no other industry that has done so much to undermine popular beliefs 
in the inherent link between science and civilization— the supreme 
irony of nuclear history.53 But these scholarly efforts have not suc-
ceeded in exorcising the nimbus of scientific rationality, and advocates 
of nuclear power continue to invoke notions of “irrationality” and 
“emotionality” in the face of opposition, arguments that are fre-
quently laced with anti- feminine stereotyping and whiffs of techno-
logical determinism. Jacob Darwin Hamblin has argued that “nuclear 
fear” was “the most prominent and apparently immortal motif of nu-
clear history,” and the trope’s resilience to historical experience is re-
markable indeed.54 It provides camouflage for a peculiar kind of 
speechlessness.

In the aftermath of Japan’s 2011 nuclear disaster, much attention 
focused on the “Fukushima 50”: the handful of employees who stayed 
amid the smoking ruins in the days after the explosions. Their her-
oism earned them worldwide praise, and a US documentary set out to 
tell their “true story” a year later.55 However, the Fukushima 50 were 
only a small part of the post- disaster workforce. About 30,000 people 
were engaged in cleanup operations during the first year alone, and 
almost 90 percent of them were subcontract workers. The Japanese nu-
clear industry had a standing practice of hiring workers on short- term 
contracts who were typically exposed to higher levels of radiation than 
ordinary employees, and the ranks of jobseekers had swelled in the 
wake of the 2008 financial crisis. Accountability dissipated in a maze 
of contracting and subcontracting— one study found 618 companies 
involved in Fukushima, including some engaged in fourth- level sub-
contracting— and the labor safety board cannot provide independent 
oversight. Access to Fukushima is tightly controlled, and the agency 
needs to announce upcoming inspections to the utility.56

A thick tapestry of narratives surrounds nuclear power nowadays, 
but none of them matched the fate of these workers. They were no sci-
entists, engineers, or otherwise notable people. Quite the contrary, it 
was the complete absence of social status that landed them in their 
jobs. They worked on the site of a traumatic disaster. They did not con-
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tribute to Japan’s military power, the undisclosed ambition behind the 
country’s nuclear policy: in light of nuclear bombs in China and North 
Korea and tensions in the South China Sea, a Japanese bomb is pos-
sible, notwithstanding vigorous protests from the dwindling cadre of 
hibakushas. And when it comes to radioactive contamination, Western 
societies preferred to stick to the cliché of pollution without limits 
from the fallout days. It had happened before: whereas Japan mobi-
lized its reserve army of labor, the Soviet Union mobilized a real army 
in the aftermath of the 1986 Chernobyl disaster, and the ranks of the 
so- called liquidators grew to at least half a million. They received grat-
itude in the style of the late Soviet Union: the government commis-
sioned a special commemorative medal, produced a grand total of 
5,400, and then defined quotas for their distribution.57 Western envi-
ronmentalists did not show much interest in the liquidators either and 
focused on recreational stays for children.58 When the German sociol-
ogist Ulrich Beck published his 1986 book Risk Society, which stressed 
“the universality and supra- nationality of the circulation of pollut-
ants,” the response was enthusiastic, and the term entered sociological 
theory as well as popular parlance.59

Modern societies are remarkably reluctant to accept environmental 
discrimination as a dimension of social inequality. They can even ig-
nore victims when the world’s media are on full alert. When the 
United States finished its 1954 nuclear test series and the Japanese 
Ministry of Welfare concluded its inspections of fishing vessels, it 
turned out that it was misleading to focus all attention on the fate of a 
single crew. The Lucky Dragon was by no means the only ship that had 
experienced direct nuclear contamination.

It was one of ninety- seven ships.60
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DDT

Learning from a Book

1.  PANACEAS

Few substances can claim a more dramatic entrance on the stage of his-
tory than DDT. Paul Müller, a Swiss scientist in the employ of the 
Geigy chemical company, discovered the substance’s power to kill in-
sects in 1939. His superiors had instructed Müller to search for a new 
pesticide, and dichloro- diphenyl- trichloroethane— a chemical that 
surely called for a shorthand— was one of some 350 substances that he 
explored. Filed for patent in 1940 and subjected to field trials, Geigy 
started selling DDT commercially in 1942. The peasants of Switzerland 
became prolific buyers, but DDT’s fame quickly reached beyond 
farming circles.1 As enthusiastic users of science- based tools (see 
chapter 35.2, Mobilizing Science), the Allied powers became profligate 
users and employed DDT to fight malaria and yellow fever in the mili-
tary theaters of World War II. In 1944, DDT brought a potentially dev-
astating outbreak of typhus under control in newly occupied Naples, 
the first time that a typhus epidemic had been stopped in midwinter.2 
Millions of people gained firsthand experience with the substance in 
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delousing campaigns, and its effectiveness made it a showcase for the 
miraculous power of modern science. Within a decade of his seminal 
discovery, Paul Müller was in possession of a Nobel Prize.

Pesticides were anything but new in the 1940s, but DDT stood out 
on a number of points. First of all, it was effective. Even minuscule 
quantities killed insects by wrecking their nervous system.3 Further-
more, it was persistent and kept its toxic qualities over long periods of 
time. In fact, it was this characteristic that had alerted Müller to DDT’s 
potential, as he kept finding dead flies in a container that he had 
treated just once.4 DDT was also cheap, particularly when compared 
with competing products that were often based on precious metals 
such as copper and arsenic. The DDT molecule comprised only carbon, 
hydrogen, and chlorine, which were among the most popular ingredi-
ents of modern chemistry. Getting the raw material posed no problem, 
and synthesizing the compound was not particularly difficult either. 
American production reached a million pounds per month by 1944, 
and in 1945, annual production of DDT totaled 36 million pounds.5

Output continued to increase through the postwar years, as DDT 
found a growing range of applications. Immediately after World War 
II, it was used systematically in the fight against malaria- bearing mos-
quitoes in places as far- flung as Greece, Venezuela, Ceylon, and Sierra 
Leone. The effort became global when the World Health Organization 
(WHO) launched a campaign to eradicate malaria in 1955, a program 
that became “the largest undertaking to date of the WHO and the first- 
ever attempt to eradicate a disease” (see chapter 21, Cholera).6 DDT 
also became popular in agriculture as farmers embraced the wonders 
of chemistry. Wherever we look on a postwar farm, we find agricultur-
alists exploring new technologies with unprecedented enthusiasm. 
Gas- guzzling tractors and combines revolutionized fieldwork, syn-
thetic nitrogen (see chapter 19, Synthetic Nitrogen) rendered labor- 
intensive fertilizing techniques obsolete, battery chicken (see chapter 
36, Battery Chicken) produced meat by using factory methods, and 
new herbicides did to weeds what DDT did to insects. Industrial chem-
istry played a role in the making of new technologies, and its solutions 
were cheap. A new range of chemicals became the farmers’ little 
helpers, and as with a popular drug, the meaning of help changed 
with prolific use.

DDT provides a good illustration of how low costs transformed the 
general approach to pertinent problems. As long as insecticides were 
expensive, farmers and public health officials were inclined to focus 
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on cases of imminent danger. But with a cheap substance at hand, 
there was no longer any need to wait until trouble arose. In fact, 
waiting and observing looked increasingly unwise. While the costs for 
pesticides plummeted, outlays for machines, seeds (see chapter 28, Hy-
brid Corn), and other investments grew. Agriculture became a capital- 
intensive business, and the financial risks grew accordingly. So why 
should farmers take a chance and risk crop losses when prolific 
spraying absolved them of all worries? It all came down to a new ratio-
nale for the use of chemicals on the farm: lavish use of pesticides such 
as DDT became a no- nonsense insurance that no biological agent 
would jeopardize the investment.7

Compared with arsenic-  and copper- based solutions, DDT looked 
relatively benign. In fact, it had stellar credentials as a savior of human 
lives since the well- publicized Naples campaign: Life published a pic-
ture of a public health officer spraying a half- naked toddler for de-
lousing.8 Yet warning signs were not long in coming. During World 
War II, researchers at the Food and Drug Administration and the Na-
tional Institutes of Health conducted feeding experiments and painted 
the bellies of rabbits with DDT solutions: the results gave reason to be 
concerned.9 Experiments studying the impact on wildlife were no 
more encouraging.10 But then, long- term effects were understandably 
a minor concern for marines who stormed beaches that DDT had pre-
viously cleared of malaria- bearing mosquitoes. In fact, DDT was a per-
fect match for the mindset of military men: a chemical that promised 
comprehensive annihilation of deadly agents looked like the ideal 
companion in a fight for total victory.11

Elimination was a military concept, and those familiar with the 
inner workings of nature were hesitant to embrace it. “It is fully real-
ized that such a powerful insecticide may be a double- edged sword, 
and that its unintelligent use might eliminate certain valuable insects 
essential to agriculture and horticulture,” an otherwise enthusiastic 
article of January 1945 proclaimed, adding that DDT “might conceiv-
ably disturb vital balances in the animal and plant kingdoms.”12 Perva-
sive spraying could even render the pesticide ineffective, as it ran a 
huge risk of fostering new generations of resistant insects. In Switzer-
land, farmers observed the first resistant flies as early as 1945, and sales 
of DDT declined notably over the following years.13 In the 1950s, offi-
cials imposed restrictions on feeding silage when crops had been 
sprayed, as DDT, readily soluble in fat, showed up in beef and dairy 
products.14 It turned out that DDT was no panacea for insect problems, 



 575 

D D T

no more than guano (see chapter 8, Guano) or synthetic nitrogen (see 
chapter 19, Synthetic Nitrogen) had spelled the end of plant nutrition 
woes.15

However, the magic of DDT died slowly. Eradication remained a 
powerful goal, and it is a matter of debate whether this was due to the 
enigma of science, the militarization of American society, or simply to 
the fact that when you have a hammer, everything looks like a nail. 
When the WHO launched its malaria eradication campaign in 1955, 
the guiding sentiment was nervousness rather than optimism: the de-
cision was driven by concerns about DDT’s dwindling efficiency, and 
fears that the interest of governments might wane without a major ini-
tiative.16 Two years later, the United States Department of Agriculture 
started a campaign to eradicate the red imported fire ant, Solenopsis in-
victa, an invasive species (see chapter 14, Cane Toads) that had entered 
the United States through the port of Mobile, Alabama, in the 1930s. 
Officials spent more than $200 million and sprayed more than 57 mil-
lion acres before they gave up. By the end of the century, fire ants occu-
pied some 300 million acres.17

In retrospect, it seems that Paul Müller’s discovery was probably the 
easy part. The real challenge was to use DDT judiciously and encourage 
farmers to adopt best practices. However, getting to that point com-
monly took a long process of trial and error, of learning about intended 
and unintended effects, of trying different technologies and alterna-
tive chemicals, and of listening to the views of all stakeholders. With a 
bit of luck, people would learn over time how to maximize benefits 
and minimize side effects and then look back on the wild early days of 
pesticide use with a mixture of bewilderment and bemusement. The 
history of modern agricultural technology is essentially about learning 
out in the fields, about fine- tuning machines and work routines in a 
collective effort to gain experience and abandon unrealistic dreams.18 
These processes can span several generations, and the government’s 
penchant for massive spraying campaigns suggests that when it came 
to pesticides, humans had barely begun their learning curve by the 
1960s. But in the case of DDT, things took a different turn.

2. A MATTER OF HUMILITY

Pervasive spraying sounded like a good idea in government rooms, but 
things looked different on the ground. Unlike pesticide use in agricul-
ture, eradication campaigns not only targeted farmland. They covered 
all potentially infested greenery irrespective of ownership, including 
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private gardens. One such garden belonged to Marjorie Spock and 
Mary Richards of Brookville, Long Island. They had bought the garden 
in the early 1950s to practice organic agriculture and were dismayed 
when they observed spraying planes dumping DDT mixed in fuel oil 
on their garden plots in the summer of 1957— allegedly fourteen times 
in a single day. They filed a suit and did not relent until the US Su-
preme Court dismissed their case on a technicality in 1960. They had 
lost, but their trial caught the attention of a well- known author: Ra-
chel Carson.19

Carson had previously heard that there were problems with DDT. 
She had even proposed to write an article for Reader’s Digest as early as 
1945 when she learned about the first experiments on DDT and wild-
life. However, Reader’s Digest was not interested, and Carson focused 
on other topics. A trained marine biologist with a degree in zoology 
from Johns Hopkins University, she wrote passionately about the sea. 
Much of her early writing was public education material for the US Bu-
reau of Fisheries, but she also managed to publish two books, Under the 
Sea- Wind in 1941 and The Sea Around Us in 1951. The latter book be-
came a best seller, which allowed Carson to quit her job at the federal 
government and devote herself fully to writing.20

Given her career, DDT was not an obvious topic for Carson. It 
brought her away from the seashore and into the line of fire of pow-
erful corporations, and she had little experience in either setting: the 
American tradition of investigative, “muck- raking” journalism was 
foreign literary terrain to her. But once she was on the topic, she 
showed a number of important skills. She was familiar with academic 
publications and knew how to weigh evidence. She had learned to 
combine beautiful writing with scientific rigor throughout her career. 
She knew how to capture the attention of readers. And she stayed on 
the job. Five years after spraying planes flew over that garden on Long 
Island, her book, enigmatically titled Silent Spring, was available in 
print.

It became an immediate sensation. There was none of the awkward 
silence that can plague so many authors after publication. The New 
Yorker published a condensed version over three issues in June 1962, 
and the topic touched a nerve among the American public. Scientists, 
lobbyists, and policymakers started trading opinions. As early as July 
22, 1962, the New York Times noted in one of its trademark plays on 
words that Silent Spring was making for a noisy summer. In August, 
president John F. Kennedy answered a press question about the admin-
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istration’s take on Rachel Carson. And the book was not even out at 
that point.21

In a correspondence while she was writing, Carson confessed that 
she “shall rant a little, too.”22 But for all the passion that she brought to 
the cause, Silent Spring was an eminently rational book: the balance of 
nature that she invoked found a match in clear, nuanced prose. The 
opening fable, in which Carson imagined a springtime village in eerie 
silence due to the absence of birds, set the tone. When she played with 
emotions, concern and compassion were more important than fear or 
hate. After almost two decades of DDT use, she could also draw on a 
wide range of insights from other researchers. There was no need for 
further investigations: she made her case based on the numerous reser-
vations and caveats in the literature. As James Whorton wrote in Before 
Silent Spring, Carson “raised the previously simmering discontent with 
DDT to a boil.”23

When it came to emotions, things looked different on the side of 
her opponents, who resorted to frantic attacks. The Velsicol Chemical 
Corporation even tried to pressure Houghton Mifflin into not pub-
lishing the book. Mocking her evidence became common sport in 
trade journals and parts of the press, and the more vicious critiques 
targeted her personally: an unmarried woman outside the institu-
tional structures of science and corporate America was a threat to es-
tablished hierarchies.24 But the massive response could easily be taken 
as a sign of a bad conscience, and it surely fed a time- honored narra-
tive. When it came to Rachel Carson and the chemical industry, the 
plot was familiar ever since a Jewish sheepherder named David volun-
teered to fight against Goliath.

By the 1960s, expert committees had taken the place of slingshots 
when it came to settling an argument, and Carson’s book gained a par-
ticularly prominent one. John F. Kennedy asked his President’s Science 
Advisory Committee to look into the matter, and the ensuing report, 
“The Uses of Pesticides,” shared many of Carson’s concerns. A sympa-
thetic CBS broadcast, an appearance on The Today Show, and two 
Senate hearings put the finishing touches on Rachel Carson’s public 
image. Against the background of hyperventilating lobbyists ranting 
about bogus science and hysteria, her calm presentations made a 
lasting impression: she sounded reasonable, and her concerns clearly 
deserved deeper investigation. In December 1963, Rachel Carson re-
ceived prestigious awards from the National Audubon Society and the 
American Geographical Society and was inducted into the American 
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Academy of Arts and Letters. But she could not enjoy her vindication 
for long. She died of cancer on April 14, 1964, less than a year after the 
Senate hearings.25

Her untimely death sealed Carson’s transfiguration into the patron 
saint of the nascent environmental movement.26 She simply had it all: 
meticulous research, beautiful writing, personal modesty, and a proven 
readiness to speak truth to power. Her death also absolved her from the 
perils of drafting policy proposals. Carson had been notably vague in 
these respects. She offered some ideas in the final chapter of Silent 
Spring, but it read more like a laundry list of ongoing research: her con-
clusion was that there was really “a truly extraordinary variety of alter-
natives to the chemical control of insects.”27 She never called for a ban 
on DDT, and not just because she knew that the vested interests were 
only waiting for such a remark. After all, Carson was not just con-
cerned about DDT. She was concerned about nature, about the web of 
life, and about the folly of intervening in it with brute force.

That vision continues to inspire people around the world. It also 
continues to escape those who criticize her. Ted Nordhaus and Mi-
chael Shellenberger called Silent Spring a “polemic against chemical 
pesticides in general and DDT in particular”; others labeled it “a dia-
tribe against chemicals.”28 Carson might have smiled knowingly: her 
book was, if anything, about why people fall for diatribes. In her view, 
diatribes were tantamount to intellectual capitulation, as nature un-
dercut intellectual obsessions through its sheer complexity. She re-
tained a sense of wonder for the natural world throughout her life, and 
while she carefully screened the insights of scientific research for her 
book, she felt that science only went so far in understanding the inner 
workings of nature: “The fabric of life,” Carson wrote upon concluding 
Silent Spring, was “on the one hand delicate and destructible, on the 
other miraculously tough and resilient, and capable of striking back in 
unexpected ways.” In the end, it was all a matter of mindsets. What 
she was missing among those who ordered pervasive spraying was 
“humility before the vast forces with which they tamper.”29

In essence, Silent Spring was not a book about politics. It was about 
the intellectual foundations on which wise environmental decisions 
would build. Her Senate testimonials showed that she held no con-
tempt for the world of politics, but it was all part of something bigger. 
DDT, and pesticides in general, were merely a showcase to demonstrate 
that it was futile and dangerous to seek “the control of nature”— which 



 579 

D D T

was the draft title of her book. But then, an example can develop a life 
of its own.

3. BANNER SLOGANS

For all the excitement swirling around Carson and her work, it had no 
immediate impact on pesticide use. Several studies and counterstudies 
were in the news over the following years, either exonerating pesti-
cides or calling for tougher controls, but decisions were long in 
coming.30 The sale and use of DDT remained legal, and fantasies of pest 
elimination emerged from the brawl as if nothing had happened. From 
July 1963 to April 1964, the US Department of Agriculture sprayed 
more than 1.2 million acres in yet another eradication campaign, this 
time banking on a pesticide named mirex as the weapon of choice.31 In 
the United States, total use of synthetic pesticides increased from 320 
million pounds in 1964 to 880 million pounds in 1982, when markets 
finally showed signs of saturation.32

It took a change of the general context to instill action. In the 
United States and elsewhere, environmentalism emerged as a public 
force during the sixties, and DDT was one of its chief concerns. The 
United Nations decided to hold a large environmental conference in 
Stockholm in 1972 (see chapter 24, 1970 Tokyo Resolution), and that 
prompted Western governments to brush up their environmental cre-
dentials. Sweden and Norway enacted a complete ban on DDT in 1970. 
Under pressure from a campaign by the Environmental Defense Fund 
and other groups, the United States outlawed its use in 1972; the 
founding head of the US Environmental Protection Agency, William 
Ruckelshaus, announced the decision at the Stockholm summit. By 
that time, 1.35 billion pounds of DDT had been used in the United 
States alone.33

The rationale for the ban was political as much as scientific. Pollu-
tion was a defining issue of environmentalism during those years, and 
those deemed responsible, from factory owners to car manufacturers, 
were facing vigorous attacks.34 But at the end of the day, it usually 
came down to a compromise: emission standards were set, filters were 
installed, and oversight was tightened. Negotiations were long and 
complicated, and the vested interests were flexing their muscles on 
every occasion. The automobile industry, the prime culprit for photo-
chemical smog (see chapter 16, London Smog), became particularly 
notorious for its hardball approach.35 It was all very frustrating for a 
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movement that felt pollution was evil. A comprehensive ban, if only 
for a single chemical, was just right to its taste.

The clash was ostensibly between the manufacturers of pesticides 
and the environmental community, but it also betrayed a gap between 
agriculture and an increasingly urbanized society. Rachel Carson had 
not written her chapter on alternatives to chemicals for nothing: she 
understood the need for pest control. But fewer and fewer people were 
working in agriculture, and Western societies grew increasingly obliv-
ious of these issues: from the viewpoint of Western urbanites, pesticide 
use appeared as irresponsible tampering with toxics. Malaria and 
yellow fever did not scare them either, as these diseases were mostly 
gone from the West (see chapter 21.3, Disease Worlds). With that, at-
tacking DDT looked like a simple case, a matter of common sense. In 
2006, the senior news editor of Nature Medicine wrote that DDT was 
“possibly the most reviled chemical on the planet.”36

What was usually forgotten in all these discussions was that DDT 
was already past its prime when Rachel Carson published Silent Spring. 
In the United States, the year of maximum use was 1959, as increasing 
competition and decreasing effectiveness made for a shrinking market 
share.37 Other pesticides, less persistent than organochlorines but 
often more acutely toxic, began to claim the market, and manufac-
turers did not mind: the new formulas were usually more expensive. 
“DDT was a relatively easy target,” the political scientist Christopher 
Bosso has argued.38 The ban on DDT suggested forceful action on the 
pesticides front while keeping the more intricate issues in the back-
ground. In a world of monoculture, control of pests (see chapter 12, 
Boll Weevil) was beyond debate.

Things looked equally ambiguous outside agriculture. The cam-
paign against malaria managed to reduce the extent of the disease, but 
like most human crusades against disease (see chapter 21, Cholera), it 
fell short of the stated goal of eradication. The campaign unraveled in 
the 1960s, not least due to a growing resistance of Anopheles mosqui-
toes to DDT and other insecticides.39 The magic of the panacea was al-
ready gone before it was outlawed, and in a way, the ban provided DDT 
with a graceful exit. It did not leave the stage because experience had 
shown its limits. It left because environmentalists, citing Rachel 
Carson, wanted it to go. Time would tell that it made a difference 
whether one learned from experience or learned from a book.

For the environmentalists, the ban on DDT and other pesticides 
was meant to be the end of history. It merely became the opening of a 
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new chapter. In 1978, frustration over the Environmental Protection 
Agency’s ban on mirex prompted Tom DeLay, a pest exterminator 
from Houston, to launch a successful bid for election to the Texas leg-
islature. Seventeen years later, he became the Republican majority 
leader in the US House of Representatives and pursued his conserva-
tive agenda with a zeal befitting his original occupation.40 Free- market 
pundits pointed to the comeback of malaria in the Global South and 
suggested that by banning DDT, environmentalists were depriving 
people of their best defense. It did not take long for the debate to turn 
ugly. In his novel State of Fear, the late Michael Crichton had one of his 
protagonists declare: “Banning DDT killed more people than Hitler.”41

The issue at stake was obviously more than pesticides. It was about 
cultural hegemony. The ban on DDT was one of the first great victories 
of the environmental movement and a resounding defeat for corpo-
rate America: the image of the chemical industry was never quite the 
same. A repeal of the ban would tarnish an environmental icon, re-
verse a landmark decision, and it held the promise of a return to the 
good old days when better living through chemistry was a real- life 
utopia. Whether it would help in the fight against malaria was com-
pletely open.

The new infatuation with DDT replicated the mythologies of the 
early years. DDT helped free the Pontine Marshes (see chapter 32, Pon-
tine Marshes) of malaria after World War II, following up on the Fascist 
reclamation effort that had reduced the disease without quite van-
quishing it, and the campaign was sold as evidence of American supe-
riority.42 However, success was due to more than DDT. Authorities 
conducted a broad campaign that included food aid (see chapter 31.2, 
Hunger, Modern Style), economic reconstruction, medical services, 
and political stability. “DDT made a vital contribution, but it was not 
the magic bullet that many observers thought they perceived,” Frank 
Snowden has noted.43 The effort also “took full advantage of the insti-
tutional and cultural accomplishments of the national campaign that 
had begun in 1900 and had continued almost uninterrupted for half a 
century,” another context that official readings were loath to mention: 
after all, it meant giving due credit to the Fascists.44 Malaria only disap-
peared from the Pontine Marshes because authorities relied on more 
than DDT: “Latina demonstrates instead the importance of inter-
locking multiple initiatives.”45

The campaign is of more than historical interest, as malaria is an 
enduring problem in the Global South. In 1998, the World Health Or-
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ganization, the United Nations Development Programme, the United 
Nations Children’s Fund (UNICEF), and the World Bank launched the 
Roll Back Malaria Partnership to resume the global campaign that had 
collapsed in the 1960s. However, using DDT was not in the cards ini-
tially. The organizations had little choice, as the development agencies 
of Western governments refused to fund malaria control initiatives 
that employed DDT.46 The WHO reversed its stance in 2006 and en-
dorsed indoor spraying of DDT for malaria control, but it went to great 
lengths to minimize environmental exposure: DDT was only applied 
in small amounts to inside walls and ceilings.47 It was a tightrope walk, 
both in malaria- infested environments and in the collective memory 
of the world. Nobody wanted to sound as if they liked DDT or failed to 
appreciate the legacy of Rachel Carson.

Using DDT in such a limited fashion did not calm the heralds of 
free enterprise, nor did it inspire them to support the notoriously un-
derfunded fight against malaria, and neither should come as a sur-
prise. The bigger question is how environmentalists will react to the 
return of DDT. It is, after all, a textbook case on regulatory strategy. 
Should environmentalists strive for a complete ban, or rather content 
themselves with controls that minimize impact? Answers usually 
hinge on resources, technological options, and political clout, and yet 
DDT highlights the symbolic overtones of this choice. A complete ban 
sounds determined and has a whiff of eternity; a management plan 
reeks of compromise and remains subject to the vagaries of future en-
forcement. A ban looks heroic. Management rarely does.

Characteristically, the issue did not become moot in US environ-
mental policy when DDT use was banned in 1972. Five days before 
leaving office, President Carter signed an executive order that prohib-
ited DDT exports. The Reagan administration quickly reversed that 
decision in order to liberate enterprise, but the corporate response was 
weak: in 1985, America had only two manufacturers who produced 
some three hundred tons of DDT, all of it for export, and both aban-
doned production a few years later.48 DDT was ostracized again through 
the 2001 Stockholm Convention on Persistent Organic Pollutants (see 
chapter 24.3, Getting Serious), which aims to eliminate dangerous 
chemicals that may accumulate in the food chain. The convention 
specifically targets DDT, mirex, PCBs, and nine other substances; the 
list became known as the “dirty dozen.”49 The scientific case against 
persistent chemicals is sound, and yet one cannot help feeling that, 
from a political standpoint, a well- publicized ban on organochlorine 
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pesticides is a nice way to distract attention from the far greater quan-
daries entailed by the regulation of other pesticides.50 Even more, the 
treaty brought all those who want to talk about potential benefits into 
an awkward situation.

The Stockholm Convention allows DDT use for disease control but 
at the same time stipulates that elimination is the ultimate goal. It is a 
clause that fittingly illustrates the moral dilemma of bans: once you 
have defined something as evil, it is difficult to negotiate about appro-
priate use. The clause leaves those who want to fight malaria mostly in 
the dark as they try to come to terms with environmental sensibilities. 
Can we still define ways of responsible use for a substance that envi-
ronmentalists have fought to ban multiple times, the latest ban taking 
the form of a landmark global treaty? Or is using DDT with a bad con-
science the most that environmentalism will allow? Answers may 
differ, though it is certainly a testimony to global power relations that 
the global responsibility to ban DDT rests on much firmer legal footing 
than the global responsibility to fight malaria.

Those who seek a world without DDT are fond of citing Rachel 
Carson and Silent Spring; but then, what her take would be about on-
going discussions is anyone’s guess. Her persistence as an environ-
mental icon makes her stand in a strangely disconnected way from a 
world that has changed enormously. That goes for the issue of DDT: it 
is a long way from protests against airborne eradication campaigns to 
excitement about a few grams per square meter inside a house. And 
that goes for environmental rhetoric: it is difficult to imagine Carson 
embracing testosterone- fueled talk about a “dirty dozen.” One of her 
biographers, Mark Hamilton Lytle, ventured to suggest that “Carson 
would have been among the first to support limited applications of 
DDT in order to save lives.”51 Others will surely disagree, not least be-
cause Carson was not a person who rushed to judgment. But through 
her literary work and through her life, she made clear that she would 
rather get wise than get loud.



39

TORREY CANYON

Coping with Technological Failure

1.  THE WORLD WAS WATCHING

The weather was calm, visibility was good, and the captain had 40 
years’ experience at sea. The safe channel between the coast and the 
reef was 12 miles wide, and the area was dotted with lighthouses and 
radio beacons. Ships could check their position 40 miles away from 
land, and the Torrey Canyon, a tanker with a capacity of 120,000 tons, 
had all the equipment one would expect on a ship that had received 
the highest rating of seaworthiness from Lloyd’s Register. Navigating 
between the Scilly Isles and the British mainland was a routine job, 
one of many on the long journey from the Persian Gulf to Milford 
Haven, a deepwater port in the southwest of Wales. But the Torrey 
Canyon never made it to Milford Haven. Its journey ended on March 
18, 1967, around 8:50 in the morning on the Seven Stones Reef, an ob-
stacle clearly marked on every navigational map.

Shipwrecks were nothing new on the British coast, and authorities 
reacted swiftly. A Royal Navy helicopter hovered over the scene within 
two hours, several tugboats arrived during the day, and salvage crews 
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got to work on board. It proved to be a frustrating job. The Torrey 
Canyon lost about a quarter of its oil within the first few hours. An ex-
plosion killed the captain of a Dutch salvage team. The weather 
changed. The ship broke into three sections. After ten days, the situa-
tion had grown so desperate that the government called in the Royal 
Air Force. Dozens of warplanes flew bombing missions over three days 
to set the wreck ablaze and burn any oil that was still on board while 
officials were trying to figure out what to do about the oil slick that was 
washing up on the shores of Cornwall and Brittany. The world learned 
about a new type of industrial accident: the supertanker oil spill.1

Of course, industrial accidents were a familiar experience. When 
steam power emerged as the prime mover of industrialization, boilers 
exploded with unnerving frequency. Countless trains have derailed, 
clashed with obstacles, or killed innocent bystanders ever since, during 
the opening ceremonies for the world’s first intercity railroad between 
Liverpool and Manchester, a locomotive ran over William Huskisson, 
a Member of Parliament for Liverpool.2 The hazards increased with the 
growth and spread of large technological systems in the twentieth cen-
tury. A few years after the invention of the Haber–Bosch process for 
synthetic nitrogen (see chapter 19, Synthetic Nitrogen), an exploding 
ammonium silo took more than 500 lives at a BASF plant in Lud-
wigshafen, Germany.3 Two exploding ships destroyed one- third of the 
houses in Texas City, Texas, in 1947 and left 3,500 people injured, 405 
identified and 63 unidentified dead, and 113 missing without a trace.4 
And these were peacetime events. When Japan was about to conquer 
the oil fields of Borneo in the British East Indies in January 1942, Royal 
Dutch/Shell set its refinery complex at Balikpapan ablaze.5

Disasters were disturbing, but they also held a certain fascination, 
and voyeurism was already a problem before the age of mass media. 
On September 11, 1881, curious locals flocked to the Swiss village of 
Elm where a quarry was about to collapse, and when the avalanche 
was bigger than expected many of the spectators were among the 114 
victims.6 A Texas railroad company even staged a train collision in 
1896. Forty thousand people traveled on reduced tickets to a place near 
Hillsboro and watched two locomotives smash head- on, a spectacle 
that was slightly marred when unexpected boiler explosions killed 
two; Scott Joplin immortalized the event in a ragtime song.7 The Torrey 
Canyon eventually won its own song as well, courtesy of Serge Gains-
bourg, but only after making world news for weeks. The oil spill had all 
the ingredients of a great story. It was about the largest shipwreck to 
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date, it offered suspense and drama, it unfolded over several days, and 
it helped fill the news gap over the Easter holidays. And it happened 
within a few hours’ drive from one of the world’s media centers.

Most crucially, the Torrey Canyon offered dramatic pictures: a huge 
ship breaking apart, military airplanes in action, polluted beaches, 
and dying seabirds. It became a new chapter in modernity’s infatua-
tion with disaster images. Whereas Voltaire and Rousseau learned 
about the 1755 Lisbon earthquake from written sources, modern ob-
servers called for photographic evidence.8 As Susan Sontag wrote, 
“Being a spectator of calamities taking place in another country is a 
quintessential modern experience.”9 The Torrey Canyon was one of the 
first industrial disasters to gain extensive television coverage, and the 
images created a community of eyewitnesses that spanned the globe. 
Even more, the event produced the first draft of a cultural script that 
observers would follow for similar events in the future.

The most enduring legacy is the environmental icon of the devas-
tating oil spill: the soiled seabird. Whenever a major oil spill occurred, 
photographers and television crews sought pictures of birds in oil, usu-
ally paired with shots of rescue workers trying to save them against all 
odds.10 When the Deepwater Horizon disaster produced oiled birds with 
some delay, the media got visibly nervous.11 Industrial disasters have a 
peculiar potential for iconic images, and in a global village, someone 
was usually there to take that definitive picture: chloracne on the face 
of an Italian girl after the Seveso disaster in 1976; the face of a dead 
baby in the mud in Bhopal; the Red Rhine after the 1986 Sandoz fire; 
and the exploding nuclear reactor in Fukushima (see chapter 37.3, Up 
in the Air). These images needed no further comment. But did they 
say it all?

Pictures are inevitably snapshots, devoid of sounds and smells, sub-
ject to the vagaries of light and perspective and framed by cultural 
codes. Pictures can lie and often have, as they are notoriously poor on 
context. They also offer cheap morals: viewers can engage in a kind of 
visual long- distance empathy, knowing that they may never meet 
someone involved. Even when pictures capture an authentic experi-
ence, their meaning can shift through repetitive use. Susan Sontag, in 
her critical reflections on the ambiguities of images as documents and 
moral icons, put it as follows: “While an event known through photo-
graphs certainly becomes more real than it would have been had one 
never seen the photographs, after repeated exposure it also becomes 
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less real.”12 Modern societies adore pictures in disaster communica-
tion, but maybe just for lack of something better.

The moral ambiguities of images are particularly stark when they 
clash with firsthand experience. Dramatic visuals circle the globe 
within seconds, but they usually have a hard time locally: residents 
want other pictures or, better yet, none at all. Seen from the ground, 
global attention is an ambiguous thing, particularly when it bran-
dishes your home as a disaster zone. The Torrey Canyon was a case in 
point. When the French navy cleared the last spots of oil in early June 
and journalists lacked fodder for more headlines, a notable silence 
spread along the beaches of Cornwall. “The summer brought few com-
plaints either from holiday- makers or fishermen,” a British govern-
ment committee declared just a few months after the greatest oil spill 
to date.13 “There is hardly any memory of the public anxiety which 
prevailed during the period of crisis in the latter part of March and 
early part of April.”14 It was as if the disaster had never happened.

There were good reasons for forgetfulness. Hotel managers wanted 
to attract guests (see chapter 22, Baedeker). Fishermen wanted to sell 
their catch. Tourists did not want to hear tales of human suffering 
during the most precious weeks of the year. For the people on the 
ground, disaster memory was rarely the primary concern: they were 

39.1 The Torrey Canyon on Seven Stones Reef, March 1967. Image, PA Images /  

Alamy Stock Photo.
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more interested in getting their old lives back.15 And it was not just 
about stubborn localism. People sensed that short- term solutions 
could turn into long- term liabilities. In the case of the Torrey Canyon, 
British authorities dispersed lavish amounts of detergents to dissolve 
the oil, which ultimately increased the damage to marine life.16

So what was the televised disaster really good for? It was easy to en-
gage in visual long- distance empathy, but it also produced a distinct 
type of speechlessness. Disaster images stir emotions, but where do 
these emotions go? This was not a war or a crime with a clear culprit on 
which to focus one’s anger. Nobody wanted the Torrey Canyon to end 
up on a reef, and the same held true for the fateful explosion in 
Fukushima and the deadly gas leaks in Seveso and Bhopal: the modern 
industrial disaster was completely and utterly senseless. For all the vi-
sual drama, reports on faraway disasters left most observers somewhat 
clueless. The last resort was usually a faint hope that someone, some-
where, might learn something from the incident.

2. DRAWING UP LESSONS

Four days after the crash, the British government convened an emer-
gency committee of scientists.17 Five days later, when the magnitude of 
the spill was becoming clear along the Cornish coast, the Plymouth 
Laboratory of Britain’s Marine Biological Association decided to de-
vote its full resources to a comprehensive investigation of the effects 
on marine life, and other expert circles joined them over the following 
weeks.18 A flurry of reports and statements were published in the after-
math of the disaster, with issues and quality depending on the stake-
holders involved. A Board of Investigation convened by the 
government of Liberia, where the ship was registered, focused on the 
immediate causes, questioned a grand total of six witnesses in closed 
session, and put all blame on the captain.19 The British government 
studied the salvage effort in order to do better next time.20 The Inter- 
Governmental Maritime Consultative Organization, precursor of to-
day’s International Maritime Organization (IMO), began looking at 
liability and compensation.21 The scale of the event called for a thor-
ough inquiry, and a desire to learn typically mixed with remorse about 
earlier failings. A former tanker captain offered his own reflections on 
the Torrey Canyon five years after the disaster and confessed up front 
that he himself felt “guilty of imprudences which no experienced 
master should commit.”22

It says a lot about the priorities of twentieth- century societies that 
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the most determined efforts focused on financial issues. Holding 
someone accountable for the damage turned out to be difficult. The 
Torrey Canyon was flying the Liberian flag, was owned by the Bermuda- 
based Barracuda Tanker Company, a subsidiary of the Union Oil Com-
pany of Los Angeles, the crew was Italian, and the ship operated on a 
single- voyage charter for BP.23 When the British government tried to 
send the bill for the cleanup effort, the endeavor turned into a global 
cat- and- mouse game with a whiff of James Bond, culminating in a 
British lawyer’s boarding a Barracuda- owned tanker in the port of Sin-
gapore and affixing a writ to the mast.24 Seafarers liked their traditions, 
but that was clearly no way to deal with multimillion- dollar claims. To 
forestall government action, oil interests hastily created a Tanker 
Owners Voluntary Agreement concerning Liability for Oil Pollution.25 
However, the maritime nations of the world did not feel like relying on 
the goodwill of big oil, and two IMO conventions of 1969 and 1971 
(see chapter 24.3, Getting Serious) created a framework for future oil 
spills. Amended in 1992 and 2000, they remain in force to this day and 
are widely acclaimed as a model for transnational law beyond oil. The 
Torrey Canyon disaster wrote the book on maritime liability.26

Progress was slower on the technological side. A 1973 International 
Convention for the Prevention of Pollution from Ships ignored hull 
design and focused on tank cleaning, a chronic source of water pollu-
tion. It took another world- class event, the Exxon Valdez oil spill in 
Alaska’s Prince William Sound, to pave the way for double- hull tankers, 
and the US Congress took the lead with the Oil Pollution Act of 1990.27 
The IMO established similar standards in 1992, and the phaseout of 
single- hull tankers accelerated after two more tanker accidents, the 
Erika in 1999 and the Prestige in 2002.28 However, the case for large su-
pertankers remained off- limits in global negotiations. Supertankers 
were an outgrowth of the post- 1945 oil boom, as they allowed for 
economies of scale (see chapter 10, United Fruit) on the long journey 
from Middle Eastern oil states (see chapter 15, Saudi Arabia) to Western 
consumers that traditional ships could not beat. The supersized tanker 
will likely remain a part of the maritime world until the demise of the 
age of oil.

But why did the Torrey Canyon end up on a reef in good weather? 
There was obviously no external cause like the iceberg of Titanic fame, 
so investigators focused on the chain of events on the bridge. There 
were tensions between the captain and his officers. A BP agent pressed 
the captain to catch the high tide at Milford Haven that evening. The 



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 590 

captain had an undiagnosed tubercular condition. The crew failed to 
take a strong eastward current into account. Fishing vessels con-
strained navigation in the hour before impact. The third officer took 
bad bearings and failed to fix the ship’s position for twenty minutes. 
An automatic steering system thwarted a last- minute change of 
course.29 A number of factors contributed to the crash, and yet none of 
them doomed the ship: it was the interaction that turned a routine 
trip into a disaster. It was an unsettling conclusion for those who 
sought clear lessons, and an altogether characteristic one for complex 
technological systems. And then, as large artifacts go, there were more 
complicated ones than tankers.

The events on the Torrey Canyon bear a striking resemblance to 
those in the control room of the Three Mile Island nuclear reactor (see 
chapter 37, Lucky Dragon No. 5) in Harrisburg, Pennsylvania, during 
the early morning hours of March 28, 1979. A leaky seal in the water- 
cleaning equipment triggered an automatic shutdown of the main tur-
bine, and the crew’s subsequent decisions, all rational and harmless by 
themselves, led to a partial meltdown. It was the worst accident of a 
nuclear reactor to date. For the Yale sociologist Charles Perrow, it was a 
classic example of what he called “normal accidents”: a complex tech-
nological system overwhelming human control. In Perrow’s reading, 
accidents in nuclear power plants were bound to happen, and so it was 
with industrial chemistry and genetic engineering (see chapter 28.3, 
Business Models). For those reflecting on high- risk technologies, Per-
row’s Normal Accidents became mandatory reading.30

The great advantage of Normal Accidents was that it moved the de-
bate beyond simplistic notions such as human error. It was the in-
herent complexity of modern technology, the combination of the 
close coupling of components and their nonlinear interaction, that 
bred disaster. The great disadvantage was that Perrow’s model did not 
account for history: his narrative suggests that there is no escape from 
complexity. Perrow gave more room to learning experiences in subse-
quent books, for instance, noting that the number of serious incidents 
in US nuclear reactors fell from 0.32 per reactor year in 1988 to 0.04 in 
1997.31 Accidents often happen during the early years of a technology 
when operators are still early in their learning curve. The meltdown at 
Three Mile Island occurred after numerous shutdowns during the reac-
tor’s first few months, and the Torrey Canyon, built in 1959, was super-
sized to almost double capacity two years before it ended up on the 
Seven Stones Reef.32 However, aging technological systems have their 
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own challenges as well, and the US nuclear incident rate jumped up to 
0.213 in 2001.33 Technological risks know no place of grace.

People can learn from disasters. But then, it is always a small group 
of insiders who experience learning: industry experts, government 
regulators, and operating personnel. Outsiders usually find it hard to 
gain sufficient knowledge, and even harder to get heard in a commu-
nity of insiders who know each other, and this makes for a gap that 
runs through the collective imagination of technological disasters. In-
siders fear bad standards, improper procedures, and a loss of control; 
outsiders merely fear that the insiders will screw up. Insiders can do 
something; most outsiders remain passive, if only for lack of a choice. 
And in many fields, the circle of insiders grows smaller with the ad-
vancement of technology and a growing level of sophistication. When 
it comes to technological risks, most people are stuck with an uneasy 
sense of technological anxiety. Should they really trust a group of 
people whom they may never get to know? Those who have sat in an 
airplane during a stormy landing, or installed a mysterious security 
upgrade on their laptops, know the feeling.

3. CREATING INVISIBILITY

When a chemical plant spewed toxic fumes over the Italian town of 
Seveso in 1976, the disaster was front- page news across Europe. Six 
years later, the European Community passed a Seveso directive on the 
major- accident hazards of certain industrial activities, supplemented 
by a Seveso II directive in 1996 and Seveso III in 2012. No directive was 
ever named after Bhopal, the town in India where a Union Carbide 
plant blanketed adjoining slums with lethal methyl isocyanate. While 
the survivors of Seveso eventually gained a new hometown and moni-
toring by physicians, we do not even know the number of Bhopal vic-
tims. The Indian government put the death toll at 1,754, but various 
estimates suggest that the real number was up to and beyond 10,000, 
and somewhere between 200,000 and 300,000 people sustained inju-
ries.34 The quest for paper proof of victimization turned into a shoddy 
business that featured, among others, political activists, American lia-
bility lawyers, and corrupt middlemen.35

The age of electronic media created visibility within a matter of sec-
onds. When an engine exploded on Southwest Airlines flight 1380 in 
April 2018, passengers pulled out their credit cards and bought in- 
flight internet access so that friends and relatives could follow their 
fate in real time.36 But visibility in the global village was rather selec-



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 592 

tive. The Santa Barbara oil spill of 1969 gained extensive television cov-
erage, and so did the toxic waste scandal in Love Canal in upstate New 
York. Attention was already scarcer in other parts of the United States. 
It took a burgeoning environmental justice movement to draw atten-
tion to the disproportionate burden for African American communi-
ties in the American South.37 In the Global South, cameras rarely found 
their way into the vicinity of dangerous plants, and that was about 
more than the number of journalists per square mile. Nondemocratic 
countries such as China do not appreciate their environmental toll 
being exposed, and they are not shy about enforcing invisibility.

Authoritarian policies are only one way to move technological haz-
ards out of sight. In the 3 years before the Torrey Canyon disaster, 91 
tankers had become stranded all over the world and 238 had collided 
with other vessels, resulting in 9 fires, 16 total losses, and 39 oil spills.38 
In other words, the Torrey Canyon was by no means the first disaster of 
its kind but merely the first one that passed a certain media threshold. 
And tanker accidents are only a small part of the overall problem. Ac-
cording to the Oil Spill Science and Technology handbook, they con-
tribute less than 5 percent to the general problem of oil pollution. In 
the United States alone, there were “about 25 spills per day into navi-
gable waters and an estimated 75 spills on land” in 2010, of which 
most spread more than 1,000 gallons.39 And that, to be sure, is the re-
sult of several decades of incremental improvements along the entire 
commodity chain. The everyday oil spill will be with us for the foresee-
able future.

And then the United States at least has reliable figures. Nobody 
knows the number of oil spills in the Niger delta, the center of Nige-
ria’s onshore oil production. The plight of people in the oil region has 
become world news ever since the execution of Ken Saro- Wiwa and 
eight other leaders of the Ogoni people in 1995, which provoked 
worldwide protests against Nigeria’s military rulers and Royal Dutch 
Shell, the most important multinational in the country. Western ideas 
about oil spills became fuzzy in the region. The concept of innocent 
bystanders was a dubious one in the Niger delta: gangs tampered with 
oil equipment in order to extort money from Shell, and the precise 
number of these incidents was hugely contested. Under the shadow of 
the Ogoni struggle, oil companies invested heavily in corporate social 
responsibility, though it was a matter of debate how much support ac-
tually reached the victims. State authority is notoriously weak in the 
oil region, and many researchers and nongovernmental organizations 
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are equally loath to accept the risks of a field trip, particularly when 
they would need to ask questions about gang behavior. The two cer-
tainties are that pollution is chronic and that Shell has no plans to 
pack up. Corporate executives will not let go of Nigeria’s oil, any more 
than shipping companies want to scuttle supertankers.40

The situation holds relevance beyond the Niger delta. Oil spills rou-
tinely provoke questions about the state as a guardian of public safety. 
One of the attractions that the Torrey Canyon held for journalists was 
the obvious failure of authorities: the conservative Spectator, never shy 
of criticizing the sitting Labour government, scoffed at “a nation un-
prepared.”41 But no such state exists in Nigeria. In fact, the situation is 
exactly the opposite. While technological failure cast doubt on the 
British state, the Nigerian case was about the state of public order (or 
lack thereof) challenging a large technological system. The quest for 
safety is turning into a two- front conflict: for better technology and 
more expertise— and for the material and immaterial resources that 
underpin the experts’ work.

The Western imagination conceives disasters such as the Torrey 
Canyon as temporally and thematically limited events. “The Torrey 
Canyon disaster is, to all intents and purposes, a thing of the past,” the 
committee of the British government declared in late 1967.42 That no-
tion is a dubious one in the Global South: disasters tend to endure, and 
they interconnect with all sorts of other issues. The Bhopal disaster 
was not just about industrial safety. It was about poverty, activism, and 
opportunism. It was about the Green Revolution (see chapter 28, Hy-
brid Corn) because the Union Carbide factory was in the pesticides 
business (see chapter 38, DDT). It was about economic policy: the con-
temporary Indian government was turning away from state planning 
and sought to build an open, neoliberal economy when the fateful 
cloud spread. And it was about doing business in an age of globaliza-
tion. The legal repercussions of the disaster, which included prison 
sentences for company executives after a quarter century, have made 
investors wary of putting money into India.43

Industrial accidents know many losers, and they make few people 
look good. In the aftermath of the Torrey Canyon, the most heroic work 
was arguably that of people who took care of oil- stained birds. Thou-
sands of ordinary citizens lent a hand, including many children who 
sacrificed their school holidays.44 However, their work was tarnished 
by an abysmal success rate. Of 7,849 birds brought to a cleaning sta-
tion, only 450 were still alive by mid- April, and the casualties con-
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tinued to mount.45 By autumn, the number of avian survivors was less 
than 100.46 The effort was probably more important for humans than 
for animals.

Just like natural disasters (see chapter 25, 1976 Tangshan Earth-
quake), industrial accidents produced an overabundance of individual 
stories, and quite a few revolved around the rescue efforts. Aerial 
bombing remained the exception in the fight against oil spills, but the 
use of military resources became standard practice, and it was about 
more than manpower and equipment. Military discipline and military 
heroism were among the favored routines and tropes that people re-
sorted to in the face of a disaster, down to notions of sacrificial death, 
though much depended on cultural context. For example, Opfertod 
fantasies held particular sway in Germany, as “an infatuation with 
hopeless situations has long been one of the characteristic features of 
at least one strand of German thought.”47 Those who had watched too 
many Wagner operas were particularly at risk. Hitler’s suicide in a 
Berlin bunker was the farcical reenactment of a quintessentially 
German script.

But heroism in the face of disaster was always more myth than re-
ality, a comforting narrative for survivors rather than an authentic 
driver of action, and that included those who made the ultimate sacri-
fice. Generations of German schoolchildren learned Theodor Fon-
tane’s poem John Maynard about a heroic helmsman who died a cruel 
death while steering a burning Lake Erie steamer to shore. The poem 
was based on a true story, but that concept was already a dubious one 
in the nineteenth century. In Fontane’s account, all the passengers 
were saved except for John Maynard, who subsequently received a 
tearful funeral. In Lake Erie reality, a fire consumed a steamer departing 
from Buffalo on August 9, 1841, and the ship sank 4 miles off shore. 
Some 250 of the 300 passengers perished, and the first mate, whose 
real name was Luther Fuller, did not get a hero’s funeral. He was among 
the survivors.48



40

Plastic Bags

Ephemeralia

1.  GOING INTO PLASTICS

Atlantis had a problem. The crew aboard the space shuttle Atlantis was 
in the midst of preparations for its return to earth in September 2006 
when it discovered a mysterious object floating nearby. Three years 
earlier, a chance collision with debris during takeoff had caused the 
disintegration of the space shuttle Columbia during reentry, and staff 
at NASA was edgy about everything that it found in the vicinity of a 
space shuttle in orbit. The crew conducted another examination of the 
shuttle’s exterior and took pictures of the mysterious object, and when 
experts studied these pictures, they came to the conclusion that it was 
a plastic bag. NASA was wondering where the bag came from, both be-
cause it feared for the safety of Atlantis and because it was generally 
concerned about debris in space. After all, a plastic bag has enormous 
destructive power if it travels at a speed of more than 17,500 miles per 
hour.1

The bag was small, but NASA knew that size was a relative thing 
ever since Neil Armstrong had urged mankind to reflect on the size of 
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his lunar footstep. NASA also knew a few things about synthetic com-
pounds and their inherent risks. A malfunctioning rubber seal had 
caused the explosion of the space shuttle Challenger in 1986, and the 
Columbia disaster was due to insulating foam from the shuttle’s main 
tank that hit the leading edge of its left wing.2 The 2006 Atlantis inci-
dent added another chapter to a shuttle program that ended up pro-
viding insights into the ambiguities of plastics. But then, earthlings 
probably did not need manned spaceflight to learn about these ambi-
guities.

It is fitting that plastics figured so prominently among the 2.5 mil-
lion parts that the shuttle system had on liftoff. After all, plastics, like 
the space shuttle, were a towering achievement of human ingenuity. 
Most types of plastics did not exist on planet earth until scientists 
found a way to build long polymers from small organic molecules. Ba-
kelite, which ruled the market for a quarter century after its invention 
in 1907, is commonly cited as the breakthrough, as it showcased plas-
tics’ “protean versatility, its unique ability to become whatever one 
wanted.”3 The pace of innovation picked up markedly in the 1930s, 
and plastics entered the mass market in the postwar boom years as the 
quintessential marker of modernity and the American way of life. It 
was everywhere in affluent societies, in items from radios to pink fla-
mingos, and it was understood that all this was just the beginning. As 
Dustin Hoffman learned in The Graduate, there was a great future in 
plastics.

There were many types of plastic, and they could be machine 
molded into all sorts of products. Earl Silas Tupper designed a brand of 
kitchenware in the 1940s, and his sales representative in Detroit, 
Brownie Wise, invented a new sales strategy, the Tupperware party, 
which became a fixture in suburban American life and made Wise the 
first woman to appear on the cover of Business Week.4 Other synthetics 
revolutionized the market for textiles, and not just in the form of nylon 
stockings for women.5 Plastics changed the way cars were built, and its 
share of vehicle weight in American cars grew from 0.6 percent in 1960 
to 7.5 percent in 2000.6 Plastics even revolutionized the face of money 
thanks to the credit card, an item so momentous that Neil MacGregor 
selected it for his History of the World in 100 Objects.7 In 1979, American 
plastics surpassed steel in volume of production terms.8

The United States led the world into the plastic age, and other coun-
tries joined the bonanza. The new material also found friends behind 
the iron curtain. The GDR invested tremendous resources into the de-
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velopment of a plastics industry and made Plaste a defining part of So-
cialist consumer culture.9 Like every postwar mystery, plastic called for 
some deep thoughts from a French intellectual, which Roland Barthes 
supplied in a chapter of his 1957 book Mythologies. He argued that 
plastic was “in essence the stuff of alchemy,” for a common injection- 
molding machine easily achieved “the magical operation par excel-
lence: the transmutation of matter.”10 Barthes depicted plastic as an 
unpoetic, “disgraced material, lost between the effusiveness of rubber 
and the flat hardness of metal,” and yet it had abolished “the hierarchy 
of substances” and was out to rule supreme: “The whole world can be 
plasticized.”11 There was a sense of ambiguity in Barthes’s remarks, but 
it was easy to miss if you were not into deep French thoughts, and this 
arguably held true for the majority of postwar consumers. Plastics were 
cheap, they developed no patina over time, and if they looked worn or 
broke, they went into the trash without much ado. Plastics were the 
perfect material for an age that sought to live in the here and now.

Among the many uses of plastics, packaging was one of the less 
prestigious ones. It was also among the uses that developed with some 
delay. Most types of plastic were expensive initially because companies 
sought to recoup the costs of innovation, and companies preferred 
packaging material that was cheap. In other words, the plastic bag was 
the ugly duckling of the new age of plastics, or rather the ugly duck-
ling with scant hope for a transfiguration along the lines of Andersen’s 
fairy tale. It was slightly unfair in technical terms, as it was no mean 
feat to develop a synthetic material that could serve the purpose. The 
new material had to be less rigid than Bakelite and less crisp than cel-
lophane, tough enough for heavy loads and yet flexible enough for dif-
ferent cargoes. In the end, polyethylene became the material of choice, 
an invention of the British chemical giant ICI.12

Polyethylene was discovered by chance in 1933, and it took ICI six 
years to master the challenges of production on a commercial scale. 
Output increased dramatically during World War II, and companies 
looked for new ways to use capacities after 1945.13 The fate of polyeth-
ylene was characteristic of synthetic polymers in general, as plastics 
were one of the winners of the war. Annual production nearly tripled 
in the United States from 1940 to 1945.14 But military concerns already 
shaped the path of plastics in the years before World War II. The Nazis’ 
quest for autarky pushed the German shoe industry into experiments 
with synthetic leather, which happened to provide them with a head 
start on world markets after 1945. The Nazis also provided shoe manu-
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facturers with new ways of product testing. They built a test track at the 
Sachsenhausen Concentration Camp in 1940, where prisoners were 
forced to march on a meticulously maintained course with seven dif-
ferent surfaces from concrete to mud. With daily ordeals of forty kilo-
meters and more, always under brutal supervision and with mandatory 
singing of German songs, few inmates survived for more than a few 
weeks.15

Plastics were a booming material, and yet consumer satisfaction 
was never a given. It took consumers time to warm up to new mate-
rials, fashions came and went, and then there was the symbolism. 
Plastics stood for a new civilization of consuming masses, and it served 
as a popular lightning rod for those who took issue with superficial 
materiality. In his best- selling book of 1960, The Waste Makers, Vance 
Packard argued that producers were replacing metals with plastics not 
just because they were cheaper “but also because their built- in colors 
help[ed] promote selling on the basis of style and impulse,” which, in 
Packard’s opinion, showed the manipulative powers of corporate 
America.16 A few years later, Norman Mailer went on record suggesting 
that there could be “a malign force loose in the universe that is the 
social equivalent of cancer, and it’s plastic.”17 From Mailer’s point of 
view, plastic was more sinister than the FBI or the CIA: “Plastic tends to 
deaden people. It deadens their nerve ends. And when the nerve ends 
are dead, the mind is much more susceptible to manipulation.”18

However, concerns about plastics also grew from more worldly con-
cerns. In fact, it was the humble plastic bag that caused the first exis-
tential crisis for the burgeoning plastics industry. It was about the 
transparent polyethylene bags that DuPont had been selling to laun-
dries across the United States since the mid- 1950s. Introduced as a pro-
tection for clean clothes, unsuspecting parents allowed these bags to 
get into the hands of small children, who knew no better than to ex-
plore them with their mouths. The American Medical Association is-
sued a warning in April 1959 after four children died from suffocation 
while playing with polyethylene bags, and the press was reporting fur-
ther incidents. In the end, the death toll stood at eighty. Newspapers 
were calling for a ban, and legislators began to look into the matter. A 
polyethylene bag looked rather insignificant compared to the life of a 
toddler, but the industry sold a billion of them in 1958, and they 
brought in some $20 million.19

The Society of the Plastics Industry hurriedly put out advertise-
ments warning of the hazard, but that did not settle the matter. The 
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society went on to hire a Washington lawyer, Jerome H. Heckman, 
who traveled more than forty thousand miles to represent the indus-
try’s stance at hearings all over the country until he could report back 
that legislation had either been dropped or confined to warning la-
bels.20 Heckman continued to defend plastics against legal challenges 
and was eventually inducted into both the Plastics Hall of Fame and 
the Packaging and Processing Hall of Fame, and the accolade on the 
former’s websites notes without a hint of irony that Heckman “has cer-
tainly been as creative as any inventor in his work in building and 
maintaining a business environment that has permitted the tremen-
dous growth achieved by the plastics industry.”21 His work character-
ized the emerging default approach of US corporations to 
environmental regulation. American companies could marshal tre-
mendous scientific and legal resources in the defense of their interests, 
and if that failed to make an impression, there was always money. 
When the Seattle City Council passed legislation for a $0.20 fee on 
paper and plastic bags in 2008, the American Chemistry Council put 
$1.5 million into a referendum that defeated the law, outspending en-
vironmentalists during the campaign by 15 to 1.22

2. CONSUMER CHOICES

Cotton bags were in use before the age of plastics, and they were about 
more than transportation. They also served as raw material for sewing 
done by women, particularly on farms, where fertilizer (see chapter 19, 
Synthetic Nitrogen), seed (see chapter 28, Hybrid Corn), animal feed, 
and other products came in sturdy large bags. Domestic sewing ma-
chines made bag reuse a standing practice in the mid- nineteenth cen-
tury, and magazines for farm women offered helpful advice on cuts 
and paint removal. The National Cotton Council put out instructive 
booklets during the Depression in order to encourage reuse, and some 
millers and sugar producers made it part of their sales pitch. State fairs 
featured bag- sewing contests into the 1950s.23

Plastic bags were less amenable to the fashions of the day, but they 
had other advantages. They were light and clean. People could use 
them after shopping to collect their trash or to pick up dog feces. They 
could carry all sorts of commercial or political messages. And best of 
all, they were cheap, thanks to the advances of industrial chemistry 
and the postwar oil glut (see chapter 15, Saudi Arabia). They also met 
with the predilections of affluent societies where consumers no longer 
worried about discarding things after a few minutes of use.



T H E  V O R T E X  |  F R A N K  U E K Ö T T E R

 600 

Reuse of bags was always the province of those in need, but it mir-
rored a common appreciation of material resources. As long as bags 
were made of cotton or other textiles, people did not throw them away 
lightly. Bags could even turn into matters of grave concern in times of 
crisis. When German fertilizer producers ran short on bags during 
World War I, authorities set up a special agency for the procurement of 
sacks that they named, with all the earnestness that German authori-
ties can muster, the Reichssackzentrale.24 But this tradition of reuse and 
conservation came to an unglamorous end with the spread of plastic 
bags, which were so cheap that many retailers gave them away for free. 
As supermarkets revolutionized retailing, customers learned to expect 
complementary bags as a natural birthright, and they thought no 
more about the costs than they thought about lighting and air- 
conditioning (see chapter 20, Air- Conditioning) in the new cathedrals 
of mass consumption.

Mass production of plastic shopping bags began in the mid- 1960s, 
and use continued in spite of the growing vigor of environmental sen-
timents and the increased costs of raw material in the wake of the 1973 
oil price shock.25 Environmentalists found it easy to criticize the boom, 
as plastics were firmly established in the public mind as a material of 
wastefulness, but it dawned on them that shopping bags called for 
more than the familiar critique of mass consumption. In 1975, a Swiss 
organization, Erklärung von Bern (renamed Public Eye in 2016), found 
a women’s cooperative in Bangladesh that was stitching jute bags, set 
up a supply chain, and made “Jute statt Plastik” a standing phrase in 
the German language. The jute bag became an icon of the countercul-
ture in Switzerland and Germany.26 Using textiles instead of plastics 
promised moral clarity. But did it fulfill the promise?

The jute bag found both enthusiastic buyers and hostile reactions 
from vested interests, including the false allegation that it was tainted 
with DDT (see chapter 38, DDT).27 The more pertinent questions were 
about the relative merits of different resources. Reusable bags are 
heavier than plastic ones for single use, and this is not the only differ-
ence that makes shopping bags a surprisingly complex issue. Re-
searchers need to compare bags with different size and different 
materials, which in turn have different production methods, pollut-
ants, and recycling potential. A 2011 study by the Environment Agency 
for England and Wales used nine different aspects, from resource de-
pletion to smog formation, and assessing their relative importance was 
a difficult task. In line with the priorities of Western environmen-
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talism in the new millennium, the Environment Agency put particular 
emphasis on global warming.28

The result was clear when it came to single- use bags. The common 
polyethylene bag easily beat the paper carrier and the biodegradable 
starch- polyester bag. The findings were more ambiguous when it came 
to the comparison with reusable bags, not least because the study fo-
cused on the material and ignored the human dimensions of the issue, 
and ambiguities increased even more beyond national contexts. In the 
age of globalization, Egyptian waste collectors followed the fluctua-
tions of plastic prices in Shanghai while discarded plastic bags served 
as breeding grounds for malaria- bearing mosquitoes in Mali, and 
South Africa’s minister of environmental affairs made bitter jokes 
about drifting plastic bags as the country’s new national flower.29 The 
global plastic bag is about livelihoods as well as energy balances and 
material flows, and the distance between places and lifestyles helps 
consumers ignore things like the environmental footprint of cotton. 
According to the report of the Environment Agency, shoppers need to 
use a cotton bag 131 times to get below the global warming potential of 
single- use polyethylene bags. A sturdy reusable polypropylene bag 
needs only eleven trips to the supermarket to break even, but unlike 
cotton and paper, petroleum- based products evoke a sense of unease 
among Western consumers. The study did not look into jute, which is 
more environmentally benign than cotton but suffers from a coarse-
ness that has confined jute bags to the ecological shopping scene.30

For a long time, Western governments were reluctant to impose 
rules regarding plastic bags. They have been equally reluctant about 
the single- use concept more generally, and Western consumers can 
now buy one- way cameras and one- way cell phones.31 Things look dif-
ferent in countries of the Global South, where one issue stands out: in 
places without an efficient waste management system, littering is the 
cardinal problem. Rwanda imposed a complete ban on plastic bags 
that the government enforced with an iron fist, and other African 
countries have followed suit.32 It may be due to particular challenges. 
When Mauritania banned the use of plastic bags, they made up a 
quarter of waste in the country’s capital, Nouakchott, and eating a 
plastic bag was the cause of death for more than 70 percent of the 
cattle and sheep that died in the city prematurely.33 Or maybe African 
countries found it easier to enact policies because they did not have 
domestic producers of plastic bags. When Ireland became the first Eu-
ropean country to introduce a €0.15 fee for plastic bags, the conse-
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quences for Irish industrialists were marginal, as the country was 
importing four out of five shopping bags from abroad.34

Researchers will likely continue to develop complex calculations of 
material flows and energy balances for the different types of bags, but 
the case for the Irish law was much simpler than that. It was about the 
landscape: Ireland is a windy country with a lot of hedgerows, in 
which discarded plastic bags were accumulating in great numbers. An 
energetic minister for environment and local government made the 
fee a reality after consultation with all stakeholders, and the result pro-
vided insights into the thoughts behind the plastic bag’s popularity, or 
rather the lack thereof: use of plastic bags fell by more than 90 per-
cent.35 It would seem that most people were previously using plastic 
bags not because they needed them but because they were free.

3. DISSIPATIONS

In the end, the space shuttle Atlantis landed safely, but the drifting 
plastic bag remained a mystery. For all its diligence and brainpower, 
NASA never managed to get a clear idea of where the piece came from 
or where it was going.36 It was an outcome that resonated with experi-
ences back on planet earth. Plastic bags go many different ways, and 
their path can make a world of difference. It is an aesthetic problem 
when the bag ends up in a tree or on a beach. It is a flood hazard when 
the bag clogs a storm sewer. It threatens wildlife if the bag ends up in 
an animal’s stomach. Yet few bags generate as much excitement as the 
ominous one outside the space shuttle Atlantis, and it is a matter of 
debate whether this is due to numbers, the decline of morals, or the 
fact that most people do not have resources on a par with NASA.

Drifting plastic bags are poised to evoke passionate comments 
about consumer carelessness, but they are about more than human 
will. They are about the laws of nature. According to the second law of 
thermodynamics, every isolated system is bound for a growing state of 
disorder. Dissipation is the natural tendency of everything from plastic 
bags to plutonium, and the best that humans can do is stem the flow. 
As Jens Soentgen has noted, “A pullover produces fluff, but fluff does 
not produce a pullover.”37 As it happens, fluff is the technical term 
among American car dismantlers (see chapter 5, Shipbreaking in Chit-
tagong) for the shredder residue that includes plastic as well as rubber, 
glass, paint, oil, and dirt. Fluff is what is left of cars when the metals are 
removed, and it is considered a hazardous substance that goes either to 
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the landfill or the incinerator. The United States produces some five 
million tons of fluff every year.38

Dissipation occurs easily in moving water. The Norwegian 
adventurer- explorer Thor Heyerdahl noted plenty of floating refuse, 
notably plastic, when he crossed the Atlantic in papyrus rafts in 1969 
and 1970.39 Marine debris became a running concern in environ-
mental circles after the US National Marine Fisheries Service held a 
conference in Honolulu in November 1984 (see chapter 24.1, Nice to 
Meet).40 Plastics figured prominently in this discourse after an early 
study found that 86 percent of marine debris in the North Pacific 
Ocean was plastic.41 The region became notorious for what came to be 
known as the Great Pacific Garbage Patch after the sailboat captain 
Charles Moore noticed the enormous amount of plastics on his return 
trip from a yacht race and made the fight against marine debris the 
cause of his life.42 It is safe to assume that a good part of the junk comes 
from plastic bags, as polyethylene is one of the few types of plastics 
light enough to float, and it is equally safe to assume that marine de-
bris causes a range of problems for marine wildlife, though the extent 
of these problems remains a mystery. As the leftovers of our industrial 
civilization dissipate, so does our knowledge about the ensuing prob-
lems.43

A good part of environmental policy is about slowing dissipation. 
After all, chemicals can create unexpected problems when they drift to 
new realms, as the world learned when chlorofluorocarbons, an inert 
gas long used for spray cans and air conditioners (see chapter 20, Air- 
Conditioning), traveled to the upper atmosphere and damaged the 
ozone layer.44 Landfills (see chapter 5, Shipbreaking in Chittagong) 
have emerged as a popular way to immobilize stuff, but they merely 
slow down dissipation, and their quality depends on constant moni-
toring and the efficiency of water collection and cleaning. Plastic bags 
will surely remain a fixture in the landfills of the world, for they disin-
tegrate slowly in the absence of sunlight, and they are joined by many 
other types of plastics that may emerge as one of the more lasting rem-
nants of our industrial civilization.45 Archaeologists, who are famous 
for their love of waste heaps, may go into plastics in their own peculiar 
way a few centuries from now.

The plastic bag outside the space shuttle Atlantis may no longer be 
with us at that time. Objects in low orbit gradually lose speed and 
enter the atmosphere, where a light plastic item is bound to burn 
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without a trace. If it does not collide with a spacecraft, the bag is un-
likely to have an impact on human history, and yet it deserves consid-
eration in light of the Western master narrative about technology and 
human supremacy. “Despite many setbacks, human victories over na-
ture have outnumbered their defeats,” Daniel Headrick proclaimed in 
his global environmental history.46 But like so many things discussed 
in this book, that is a matter of perspective. It took humans thousands 
of years of technological progress to put a plastic bag into space. But 
once spaceflight was a reality, humans were unable to control the bag’s 
movement, or even to conceive it with the cognitive certainty that 
NASA experts typically seek, and that arguably calls for humility when 
it comes to human power over the natural environment. If an institu-
tion with the scientific and financial prowess of NASA is unable to ac-
count for its plastic bags, maybe the narrative of humanity’s triumph 
over nature was flawed from the outset.



CODA

The Pandemic

While this book was under review, a virus embarked on a global 
journey. First identified in the Chinese city of Wuhan, COVID- 19 was 
an exceptionally lethal infectious disease, and on March 11, 2020, the 
World Health Organization declared the outbreak a pandemic. Gov-
ernments around the world enacted drastic measures: borders were 
closed, public life came to a halt, and people were coaxed to follow 
social- distancing rules. There was no precedent in living memory, at 
least for those who lived in the Western world, and yet things looked 
eerily familiar to me. Unfolding events were the high- speed version of 
the type of processes that I had studied in previous years.

The following comments are not intended as a first draft of corona-
virus history. I have sought to keep current affairs at bay throughout 
the writing process— distance is one of the more important intellec-
tual assets of academic life— and I have no intention of changing into 
presentist mode toward the end. But with pandemic events fresh on 
everybody’s mind, and with a pervasive speechlessness that ran 
through all the pandemic chatter, it might be opportune to highlight 
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some of the basic narrative threads that any future history of COVID- 19 
will need to engage with. Most of all, this chapter seeks to debunk the 
myth that we have gone through exceptional times unlike any other. 
The events of 2020/2021 were what typically happens to environ-
mental challenges in an interconnected modern world. It just hap-
pened faster than usual in this case.

Like every disease, COVID- 19 had some peculiarities. It was more 
contagious and more insidious in its effects than other respiratory dis-
eases, and global travel networks being what they are, the virus was 
soon present in many corners of the world. But none of these features 
determined the course of events. They merely provided the material 
context in which the drama of human history unfolded. Pathogens 
spread in utter disregard for human sentiments, but they interact with 
societies in all sorts of ways. As a result, the story of COVID- 19 devel-
oped a multitude of narrative threads within weeks, and these threads 
developed lives of their own while entangling in several ways. In other 
words, COVID- 19 produced another one of those webs of materialities, 
institutions, and meanings that evolve inside the vortex.

The story of COVID- 19 began in a manner that is entirely character-
istic for advanced modern societies: it fell to the experts to speak up 
first. In the twenty- first century, every challenge has a designated re-
spondent in the system of professions, and the medical profession de-
veloped a decent first assessment with breathtaking speed. Within a 
matter of weeks, medical experts identified the virus, analyzed its ge-
netic code, agreed on a set of symptoms, specified modes of transmis-
sion and effective prevention measures, and developed a test kit. In the 
nineteenth century, it took decades of medical research to understand 
the nature of cholera (see chapter 21, Cholera), and researchers were 
mystified for months when they discovered Legionnaires’ Disease in 
1976, but the mysteries of COVID- 19 vanished so quickly that the 
room for debate narrowed down tremendously. Epidemiologists dis-
agreed over details, and physicians tried different treatments, but there 
was nothing like the erstwhile debate over cholera, where different sci-
entific opinions on miasmas and quarantines were politically charged. 
The expertise of the medical profession was beyond serious competi-
tion, and its assessments provided politicians with a sobering outlook: 
normal life would cause death rates to grow exponentially. The only 
remaining question was whether leaders were willing to face up to that 
reality or develop their own bespoke expertise. The latter approach in-
evitably ended with intellectual embarrassment.
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Concerns over COVID- 19 did not just grow from medical advice. A 
second narrative thread was about the media. As had been the case 
with the Torrey Canyon disaster of 1967 (see chapter 39, Torrey Canyon), 
it was the pictures that defined coverage, and photographs and videos 
provided the disease with a visual urgency that made it hard to ignore. 
Pictures of Italian military trucks with coffins went global, followed by 
images of mass graves in New York City, and they resonated against the 
backdrop of another set of images from overtaxed hospitals. It was the 
global village at work, including the hierarchies of attention that are 
sadly familiar: death by the thousands is not unusual in today’s world, 
but it really should not happen to white people in a Western metrop-
olis. Once iconic images were in circulation, governments had a man-
date for drastic measures.

In the Western world, it fell to affluent welfare states to implement 
restrictions, and this became a third narrative thread. Western democ-
racies were supposed to enact schemes to keep families and businesses 
afloat. Many voters viewed disaster relief as something akin to a birth-
right, even if that required rescue packages of staggering proportions. 
People naturally expected their governments to intervene in the event 
of a hurricane or an earthquake (see chapter 25, 1976 Tangshan Earth-
quake), they knew about the massive interventions on behalf of banks 
in the global financial crisis of 2007–2008, and that left elected leaders 
no choice but to allocate billions. Historians will surely dissect these 
policies in the future and analyze who suffered and who profited un-
duly— the first drafts of that history hit bookstores when this manu-
script went to press— but a legacy of state- run disaster relief called for 
responses from governments that were virtually unthinkable a cen-
tury ago.

Political context made for a fourth narrative, though one with 
plenty of individual threads. COVID- 19 became enmeshed with dif-
ferent regimes and political systems, and the one communality was 
that the pandemic spread at a time when diplomacy and international 
cooperation were in crisis. Responses became entangled with the pow-
erplay in totalitarian China, a polarizing president and an upcoming 
election in the United States, long- standing tensions between Italy 
and the European Union, the woes of Brexit Britain, and so forth. Con-
spiracy theorists had a field day, as did the snake oil salesmen of our 
day, and the battle against rumors and false information kept authori-
ties on edge— unless they were spreading nonsense themselves.

The virus was first identified in China— the precise origins may al-
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ways remain mysterious, as do those of the first boll weevil (see chapter 
12, Boll Weevil) on US soil— but the history of COVID- 19 quickly 
turned into a sequence of events in which the West was calling the 
shots. It had many of the leading experts, it had the money for welfare 
systems and the service economy that made things like working from 
home feasible, and this framed responses all around the world. In fact, 
some governments in the Global South seem to have followed Western 
templates not because they made sense but because they looked like 
the default approach. Once vaccines became available, distribution 
became a testament to global hierarchies in that rich people were of-
fered shots in arms first, and readers of this book will not be surprised. 
It would have been nice if the world had come together in the fight 
against the pandemic and acted in a way that offered the same mea-
sure of respect for every human life. But it would have been a global 
first.

There was another level of narratives: the individual stories. People 
confronted the new pandemic world in many different ways. Some 
people went into lockdown, others did essential work; the latter in-
cluded medical staff in overtaxed hospitals and the everyday heroes 
who delivered parcels and mail. Thanks to the electronic media, we 
learned about many of these experiences, and this made for a veritable 
tsunami of personal stories about suffering, loss, and survival. It was 
overwhelming, even for the most compassionate media consumer. 
Years earlier, I had written in the introduction to part V that individual 
narratives may emerge as the new opium of the people. It could be 
read as prescient in the days of COVID- 19.

But for all these narrative threads, they did not add up to some kind 
of master narrative. In the early days, some political leaders resorted to 
the rhetoric of war, but it merely underscored the narrative void that 
the virus revealed: if war rhetoric made sense at all, this was the mess-
iest guerrilla war of all time. People lacked words and narrative tem-
plates to grasp what was going on, and it was not about lack of 
information or imagination: it was about how linear narratives fare 
poorly in an interconnected world. Things did not come together in a 
way that made intuitive sense because there was no obvious hierarchy 
in the medical, visual, socioeconomic, and political narratives that 
came into play. Different narratives and imperatives stood next to each 
other without an obvious idea of how they might fit together, and in 
everyday life, the different rationales interlocked in a rather brutal 
way: the path of legitimate action was exceedingly narrow, even taking 
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into account that we live in what the conclusion calls the Great Nar-
rowing. The pandemic is certainly not open to a traditional chrono-
logical narrative with a beginning, an ending, and a more or less clear 
path between the two. Once more, people felt the peculiar dizziness 
that comes with life in a vortex.

When the writing of corona history begins in earnest, researchers 
will likely argue over additional rationales and the narrative threads 
they produced. For example, there is room for debate about whether 
the mutations of the virus really were as important as some took them 
in 2021, or they were mere surface disturbances, “crests of foam” in the 
vortex— to use Braudelian terminology once more. But for all the addi-
tional layers, historians may come down to a limited number of narra-
tive threads that they untangle retrospectively. Vortexian history is 
not about an unbridled complexity where everything is a matter of 
perspective. Quite the contrary, it is about identifying the few threads 
that mattered most in global perspective, knowing that there are a few 
other, finer threads that matter less in the grand scheme of things.

As so often in modern history, efforts started from a simple premise. 
Few goals are as self- evident as saving lives from a deadly virus. But 
then things became complicated fairly quickly, and some experts had 
a field day. Historians were not among the authorities in the spotlight, 
notwithstanding some notable efforts from environmental histo-
rians.1 By and large, the historical profession was mostly speechless 
throughout the pandemic, and it was not just because people were 
busy with the essentials of life. COVID- 19 did not seem to fit into es-
tablished modes of historical narration, and thus scholars were 
searching for words and concepts that allowed them to make sense of 
it all.

As the pandemic recedes, it is a popular wish that we be better pre-
pared next time. Maybe vortexian history can help us come to terms— 
metaphorically and literally— when the next global crisis unfolds.





THE MESS WE’RE IN

An Inconclusive Conclusion

It was tempting to end this book with COVID- 19. The pandemic 
was not over when the manuscript went to press, and the same held 
true for most of the other topics. This volume leaves a lot of things 
hanging in the air: as we arrive in our time on one issue after another, 
we see standing conflicts, loose threads, plenty of moral dilemmas, 
and nothing resembling a blueprint of how things might work out. 
There is no real ending in any of the chapters, and that makes it chal-
lenging to end with a conclusion in the true sense of the word. The 
best one- sentence summary of this volume would be that it is all a big 
mess, and we are stuck in the middle of it.

I have made the case for nonlinear narration in the introduction, 
and nowhere is the subversive nature of nonlinear narration more evi-
dent than toward the end, when things do not come together in a clear 
and morally unambiguous way. While linear narratives have a conclu-
sion, nonlinear narratives have outcomes. They lack consistency, not 
to mention narrative grandeur, and more often than not, the only cer-
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tainty is that we will keep muddling through for lack of a choice. And 
just to be sure, this is not the old adage that the future is uncertain and 
not for mortals to know. In fact, this book comes down to the opposite 
view. We actually know a lot about the future, and perhaps a bit more 
when we take the history of our engagement with the nonhuman 
world into account, and we certainly know that we are bound to swim 
in a vortex of truly monstrous proportions. What we do not know is 
whether we will keep our heads above water.

Apocalyptic scenarios permeate the modern imaginary of environ-
mental challenges, but maybe it is time to take apocalypticism in the 
spirit of everything else in this book: as a legacy that should be ana-
lyzed and put into perspective. We may not expunge the ghosts of the 
past, but we are unlikely to see any big bangs outside of Hollywood: the 
more likely scenario is death by a thousand cuts.1 The following com-
ments seek to identify some overarching patterns that define the 
modern way of stuff, but these patterns differ from the scenarios and 
narratives that typically populate the conclusions of history books. 
They are mere aggregates of individual trends, attempts to identify 
some defining currents in troubled waters. Vortices have a driving 
force, ways to channel the flow, and a general inclination to increase or 
decrease in velocity. I will review these components in this order, but 
not without a word on the literature. While this volume is mostly 
about the real world and not about the secluded realms of the aca-
demic ivory tower, there is also a scholarly message at the heart of this 
book.

I convey this message with a deep sense of gratitude. Every syn-
thesis draws on preexisting scholarship, but few books of this kind 
draw to such an extent on a literature that is only one or two decades 
old. The number of empirically rich and methodologically sophisti-
cated publications has grown tremendously in the new millennium, 
and I say this against the backdrop of a long track record of chastising 
the methodological naivetés of my peers.2 We still have weak and me-
diocre books— every academic field churns them out by the doz-
ens— but we should not worry about them too much: we have enough 
to show that environmental history has finally grown up. But as par-
ents know well, young adults have a natural urge to act out their inde-
pendence, and maybe that is the part we need to work on in the years 
ahead.
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BEYOND PROFESSIONAL TRIBALISM

There is only one earth and only one history, but you would not know 
that from much of what historians write today. Specialization is a de-
fining feature of expertise in the modern world, and the historical pro-
fession is no exception. The result is a community of historians that 
has long ceased to be an actual community. It is more akin to a set of 
tribes that identify as political historians, business historians, medical 
historians, and so forth. Job descriptions typically specify the field in 
demand, scholarly journals and professional organizations cater to the 
needs of subdisciplines, and peers and colleagues usually hail from the 
same academic field. Professional silos are comfortable places nowa-
days, if not the natural place to be for an academic historian, and 
reaching out to other subdisciplines, or even thinking about the patch-
work of subdisciplines as a whole, is entirely optional. Scholars have 
probably heard about total history in graduate school, but it is one of 
those things from France that you do not really need to care about.

Specialization is a typical response to the growth of an academic 
field, and the size of the historical profession today is staggering in-
deed. For those who seek a reading list of manageable length, staying 
within the confines of a subdiscipline is the reasonable thing to do. 
But historians have always been eager to stress the need for context, far 
more so than other academic pursuits, and that raises questions about 
the fragmentation of historical research. Is a role played by the fact 
that linear narration is much more plausible if historians stick to a spe-
cific subdiscipline? Most scholarly fields have a defining paradigm: 
profit for business historians, equality for gender historians, health for 
medical historians, and so on. This provides helpful guidance when it 
comes to assessing events, individuals, and other objects of historical 
research, a moral clarity that allows for more or less straightforward 
stories with neat, unambiguous conclusions. Other subdisciplines 
may heed a different set of coordinates, but this is not much of a head-
ache if those scholars are unlikely to review one of your drafts or grant 
applications.

The paradigms of environmental history have always been more 
diffuse than those of other subdisciplines, but this is probably due to 
the inherent diversity of the natural world. Humans interacted with 
the natural environment in many different ways, and that made for an 
exceptionally broad range of issues and approaches. However, envi-
ronmental historians were certainly not immune to groupthink. For 
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the first few decades, a defining interest was about the downside of in-
dustrial modernity, the “price of progress,” a desire to offer counter-
narratives to the stories that circulated among agricultural historians, 
forest historians, mining historians, and historians of technology. It 
came down to a convenient division of labor among subdisciplines. 
While other historians talked about resource allocation, environ-
mental historians talked about side effects.

The founding generation of environmental history consisted 
mostly of self- declared environmentalists, and activism, spiritual and 
other, left its mark in the field’s intellectual code. Environmental his-
torians might have grown skeptical of linear narratives much earlier if 
it had not been for their deep roots in the collective experience of en-
vironmentalists in the 1970s and 1980s. Contemporary conflicts fos-
tered linear thinking in terms of problem identification, mobilization, 
and outcomes— at least for those who were lucky enough to live in a 
Western country with a flourishing environmental movement.3 Linear 
narratives were far less plausible in the Global South, where environ-
mental conflicts were typically perennial struggles rather than short 
campaigns, and recent experience in Western countries suggests that 
the rapid advances of Western environmentalism in the 1970s and 
1980s were probably exceptional. Linear narratives are a tough sell if 
environmental challenges from climate change to the extinction of 
species are intrinsically linked to modern life in its full complexity.

Over the past two decades, environmental historians have grown 
skeptical of a narrow focus on side effects and counternarratives, and a 
significant part of the recent literature is located in a scholarly no- 
man’s- land at the intersection of environmental history, agricultural 
history, forest history, mining history, business history, and the his-
tory of science and technology. With that in mind, it may be time for 
the next step, a rearrangement of scholarly boundaries that reflects the 
realities of an interconnected world. In the twenty- first century, it 
seems anachronistic to draw a line between a core process of resource 
allocation and the repercussions for humans and natural environ-
ments, or another line between organic and mineral resources. In fact, 
some of the chapters in this book are about how these lines have 
eroded over the course of modern history. It is time to conceive of 
dealing with material resources as a field of its own, with everything 
from prospecting to pollution as mere facets of a comprehensive his-
tory that revolves around supplying the world with stuff.

Such a history would also help close a hole in the mental universe 
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of the historical profession. Allocating resources was never easy, but 
there was a point in time when it looked that way. If you lived in a 
Western country in the 1960s, it was tempting to think of material re-
sources as essentially hassle free: food was cheap and abundant, and so 
were energy and minerals, which made it tempting to view resource 
allocation as a mere technical pursuit that required some money, 
modern technology, and little else. As it happened, the 1960s and early 
1970s were the time when history departments expanded like never 
before, and it seems that a disdain for material resources was hardwired 
into our historical imagination at the time. In hindsight, it is plain 
that this disdain never made much sense in rural regions, or the Global 
South, or really anyplace beyond the metropolitan regions of the 
Western world where many universities were located. In the new mil-
lennium, the dream of carefree stuff is over even in affluent countries. 
The resource and energy woes of recent decades have alerted Western 
consumers that the resource base of our modern existence is fragile 
and contested, and this has a price. Historians ignore it at their own 
peril.

Agricultural history and mining history have flourished in recent 
years, though the legacy of their erstwhile niche existence is still evi-
dent. This book has drawn on the insights this boom has produced, 
but it also seeks to place them in a wider context. The narrative makes 
numerous forays into scholarly terrain that is commonly the province 
of business history, mining history, agricultural history, and other sub-
disciplines of history, all in an effort to obliterate the boundaries that 
have constrained our understanding of what the nonhuman world re-
ally meant in the modern era. Side effects and unintended outcomes 
are important, but they are parts of a much bigger story about the ma-
terial basis of our modern existence: the quest to make a living on a 
planet whose natural environment was often less than inviting for 
human beings, and certainly was not meant to sustain eight billion of 
them.

This book bills itself as an environmental history, though I am less 
than sure that this is an adequate description. But what would be a 
better term? One might speak of a “materialist” or “new materialist” 
history, but that would probably raise more questions than it answers.4 
The same holds true for the Anthropocene, which is the academic 
equivalent of a fashion victim today. A cacophonous academic debate 
gave the Anthropocene a notorious mushiness as the shibboleth for 
any number of intellectual pursuits— and besides, an elite term is a bad 
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choice for an endeavor that is historically anything but elite. I was 
tempted to suggest “vortexian history” for the title, but it felt like a 
bridge too far. For a time during the lengthy review stage, the subtitle 
promised “a history of human survival in the modern world,” but it 
smacked of the apocalyptic rhetoric that I seek to put into perspective. 
In the end, I stuck with “environmental history” in the hope that 
readers would go away pondering whether their received under-
standing of “environment” is still adequate.

In any case, this is a book about stuff— and the people and the envi-
ronments that provide it. Many commodity histories begin with a 
stern declaration that their respective protagonist was “special,” but 
the time has come for a wider lens. Every material resource is special in 
its own peculiar way, and yet it is also part of a web of chains and en-
tanglements that this book seeks to understand, and any distinctive 
features, significant as they may be, pale in view of the fundamental 
novelty of our modern ways to satisfy material needs. If we step back 
and look at the big picture that emerges from modernity’s engagement 
with the natural world, it seems that five big trends have framed the 
ways in which modern societies have secured the material basis of 
their existence. I propose to call them the Great Need, the Great Exter-
nalization, the Great Reckoning, the Great Regulation, and the Great 
Narrowing.

THE GREAT NEED

The narrative began with a statement in New Testament style: in the 
beginning was the stuff. It has not lost its pivotal significance ever 
since. Global resource flows have increased dramatically in size and 
complexity throughout the nineteenth and twentieth centuries, 
which makes for the most fundamental among the five trends. If it 
were not for all the material that humans put into motion, our envi-
ronmental challenges would be completely different and probably a 
smaller issue in global debates. Legions of scientists have modeled 
planetary processes in recent decades, and their verdict is clear. We 
have overshot planetary boundaries, and we will pay a price for life-
styles that are inherently unsustainable. This also means that the 
growth in the stream of material resources is bound to end rather soon, 
one way or another.

As concepts go, “need” is a rather vague one, and at the risk of 
sounding paradoxical, this made it attractive for the purposes of this 
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book: explaining human needs is probably beyond the analytical ca-
pabilities of an environmental history. The previous narratives are 
often deliberately diffuse on the precise nature of needs, as much of 
the discussion focuses on the consequences of the human craving for 
ever more stuff. There was a growing demand for metals and energy, a 
growing hunger for meat that seemed to defy cultural differences, and 
a growing range of commodities in demand, but the underlying rea-
sons remain underexplored: deciphering human needs remains the 
province of other intellectual pursuits, assuming for the moment that 
decoding human needs is in fact a feasible endeavor.5 Going through 
the topics of this volume seems to reveal an intellectual and moral 
vacuum at the heart of the modern hunger for ever more stuff. Cer-
tainly for more than one product, the defining rationale for con-
suming it was that we could.

Be that as it may, the discussion of the Great Need has focused 
mostly on exploring the variety, the size, and the chronology of 
human demands. Urban needs differed from those in the countryside, 
rich countries had predilections different from those of poor ones, and 
it mattered whether resource flows were under the control of state au-
thorities, large vertically integrated corporations, or no one at all. The 
discussion also traced the evolution in the human understanding of 
essentials. Humans have spent thousands of years on planet earth 
without air- conditioning and package holidays in Ibiza or Cancun, 
but affluent societies treat both as something that consumers are enti-
tled to by nature.

In short, the Great Need has been first and foremost a driving force 
in the previous pages— a giant sucking sound of sorts, and one that the 
narrative has by and large treated as mere background noise. For the 
purposes of this inquiry, it is sufficient to acknowledge that the Great 
Need has fueled the accelerating speed of the vortex, though one 
cannot help but marvel about what needs, even the most essential 
ones, have done to humans. We live in a world where more people are 
obese than underweight, likely a first in human history, and it hap-
pened against the backdrop of extensive global debates about the right 
diet. Human appetites are mysterious and limitless in equal measure, 
and it is hard to conceive a decent future inside the vortex that does 
not include some kind of moderation. But as it stands, moderation 
does not seem to be one of the things that modern humans really 
need.
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THE GREAT EXTERNALIZATION

Modern technology created a few environmental problems that were 
in fact new. Humans never had a problem with plutonium before the 
advent of nuclear power, and it took industrial chemistry to produce 
the persistent organic pollutants that the 2001 Stockholm Convention 
sought to ban. But many challenges have probably been with us since 
the dawn of civilization. Soils have been eroding as a result of agricul-
tural use since the Neolithic Revolution, mines and cities have always 
spread pollutants of different sorts, and plants and animals have trav-
eled along with migrating humans since prehistoric times. But moder-
nity made a difference, and it was scale. Humans have interacted with 
the natural environment in many different ways throughout history, 
but never has humanity’s footprint reached the intensity of the 
modern age.

The natural world has plenty of feedback loops, and humans have 
encountered the results of their own behavior in many different ways. 
Exhausted fields, dwindling woodlands, disappearing animal 
populations— people have always faced limits in their interaction with 
the natural world. Given the dramatic growth of the human footprint, 
one might assume that feedback mechanisms grew in scale in roughly 
similar measure, but by and large, this does not seem to have hap-
pened: modern societies did not feel the ecological consequences of 
their style of resource allocation, at least not in similar measure or in 
ways that triggered adequate responses. So how did modern societies 
get away with the repercussions of an ever- growing impact on the nat-
ural world? A big part of the answer is that modern societies were ex-
tremely good at externalization. Rather than dealing with problems as 
they came along, people found many different ways to push them into 
realms that did not call for a direct response. As the previous pages 
have shown, this Great Externalization has taken a multitude of forms: 
spatial, social, cultural, temporal, and expertocratic.

The modern world was global from its inception, and this provided 
modern societies with ample opportunities for spatial externalization. 
Mining produced environmental devastation at the sites of excavation 
and downstream along rivers, but many of those who profited from 
the bounty lived elsewhere. Food production intensified in places far 
away from consumers since the heydays of Caribbean sugar, and in the 
twenty- first century, few people have firsthand knowledge of factory 
farms and slaughterhouses. In short, resource allocation caused plenty 
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of problems on the ground, but these problems were in some other 
place.

Spatial externalization worked on different levels. Sometimes it was 
a matter of a few feet. In the world of air- conditioning, externalization 
occurred on the level of individual rooms and buildings, as everyone 
who has walked through a heat canyon in a Mediterranean village will 
know. Cities developed distinct spatial orders as they grew, with the 
better quarters typically in the direction of prevailing winds, and sewer 
networks transformed city problems into problems at sewage farms, 
treatment plants, or wherever urban effluents left the belowground 
world. Nations were inclined to view industrial regions as special areas 
with special rules: what was normal in Pittsburgh or the North of En-
gland would have been beyond the pale elsewhere. And then there was 
the stratification of what Immanuel Wallerstein has called the world- 
system with its excessive burden for the Global South.

Spatial segregation went hand in hand with social segregation. 
Those who worked in mines, monocultures, or slaughterhouses were 
not a representative cross- section of the population, and their dispro-
portionate burden continued after the end of the working day. Poor 
city dwellers typically suffered from more noise and more pollution 
than affluent people, who could also afford better food than those 
who were stuck with things like breadfruit. Automobiles were different 
threats for those seated inside cars and those who got hit. Hybrid corn 
contributed to the cornucopia on modern food markets, but it looked 
more ambiguous when you were a smallholder. Environmental prob-
lems were often a marker of social inequality— though the affluent so-
cieties of the postwar years were reluctant to acknowledge this.

Just like other modes of externalization, cultural segregation took 
many different forms, and it did not end in the age of ecology. In fact, 
some environmentalist tropes provided camouflage for social in-
equality. The global contamination trope, so evident in the response 
to the Lucky Dragon incident, relieved people of awkward questions 
about whether some people faced a greater burden from pollution 
than others— as was the case on ninety- seven Japanese fishing boats in 
1954, of which ninety- six never received any coverage in the world’s 
media. Conversations about nature reserves prioritized visuals and 
acreage under protection over the fate of those who happened to live 
in one of these areas. The environmental justice movement and activ-
ists all over the Global South have challenged these received wisdoms 
of Western environmentalism, but from a global perspective, it seems 
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that their work has barely begun. Externalization, including cultural 
externalization, is too deeply ingrained in modernity’s approach to 
man and the natural world as to be overcome within a matter of years.

Temporal externalization is arguably as old as the waste heap— a 
fixture of human civilization, as archaeologists know— but modern 
people have brought it to a new level. Excessive use of synthetic ni-
trogen brought rich harvests, but it eventually produced groundwater 
hazards. Introducing cane toads to Australia served the imminent 
needs of Queensland sugar farmers (or so they thought until they saw 
bugs flying over the big mouths of the ground- dwelling animals) while 
wrestling with the toll of an invasive species became a job for genera-
tions. Dodos filled the stomachs of sailors for a while and were then 
gone forever. States like Saudi Arabia banked on the exploitation of fi-
nite mineral reserves and faced an uncertain future. Landfills turned 
into veritable mountain ranges with toxic effluents from things like 
decomposing plastic bags. And I will not even mention nuclear waste.

However, modernity’s most popular mode of externalization was 
probably about the creation of expert groups. As one looks through 
the previous pages, it almost seems to be the default mode of environ-
mental management in the modern era. Dam builders, sanitary engi-
neers, pollution control officers, erosion specialists, foresters, 
entomologists, rangers in national parks— whenever a problem arose, 
new professions evolved, offered special cognitive and practical skills, 
claimed jurisdiction for a certain realm, and pledged to take care of 
things.6 They had scientific knowledge, academic prestige, the ear of 
the state and large corporations, and a growing body of experience. 
Many expert groups clustered around agencies or organizations that 
were never shy about telling everyone what was best. Furthermore, 
they never went away. This book has covered plenty of expert groups 
and traced how they evolved, but it has not discussed a single group of 
experts that disappeared.

These modes of externalization jeopardized the feedback loops that 
previously shaped the interactions between humans and the natural 
world. More precisely, they short- circuited these feedback loops: nega-
tive effects went in directions that deprived them of their sting. Exter-
nalization played a crucial role in the making of what Jason W. Moore 
has called the Four Cheaps: labor, food, energy, and raw materials. As 
Moore has argued, the resilience of industrial capitalism hinged on 
Cheap Natures, “a rising stream of low- cost food, labor- power, energy, 
and raw materials to the factory gates,” and externalization of costs 
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was crucial for making them inexpensive in contemporary markets.7 
After all, the Four Cheaps were not literally cheap. They just did not 
cost all that much money.

It has been seventy years since Karl William Kapp published his 
seminal book The Social Costs of Private Enterprise, and internalizing ex-
ternal costs has long been a rallying cry of modern environmentalism.8 
However, the Great Externalization is a much more complex and mul-
tidimensional process than Kapp had thought. In retrospect, his ap-
proach suffered from the classic problem of linear thinking in the 
modern world: calculating social costs hinges on clear parameters and 
frames of reference, and in the twenty- first century, we can no longer 
define either in the self- evident manner of earlier activists and re-
searchers. Every assessment of social costs is open to contestation on 
multiple fronts: geography, politics, economics, society, and culture. 
This does not speak against pertinent calculations, but it does show 
that sheer numbers cannot capture the Great Externalization in an ad-
equate manner, let alone in monetary figures. Some environmental 
challenges will always defy monetarization, though economists will 
surely try to suggest otherwise. There will never be an indisputable 
price tag for the extinction of species or the hegemony of certain pro-
fessions, but both have real costs.

Although externalization frequently came across as a natural pro-
cess, it was anything but that: it was made and renegotiated on a daily 
basis. Spatial externalization relied on long commodity chains that 
required a robust institutional framework across countries and conti-
nents. Social externalization needed property laws, comprehensive 
land use planning, and ways to maintain social order. Expertocratic 
externalization hinged on resources for burgeoning professions. And 
for all the pertinent efforts, externalization rarely worked perfectly. 
Problems were noticed nonetheless, and they stimulated responses. 
That is what the next two trends in the environmental history of the 
modern world were all about.

THE GREAT RECKONING

Many historians have stressed that researchers recorded the repercus-
sions of human actions long before the dawn of modern environmen-
talism. But as a rule, it did not take expert knowledge to recognize 
environmental challenges. The divided highway taught the hierar-
chies of transportation through its sheer physical properties: for ev-
eryone with eyesight and a sense of smell, highways served as concrete 
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evidence that cars rule the world. Humans got addicted to air- 
conditioning irrespective of culture and skin color, nitrogen fertilizer 
boosted plant growth visibly all around the world, and wherever hy-
brid breeds prohibited reuse of seeds in the next season, farmers real-
ized a fateful dependency on companies and scientific authorities. 
Sheer materialities could trigger reckonings, and more than once, 
these nonverbal responses dwarfed the impact of scientific studies— 
though the Great Reckoning included plenty of those as well.

At first glance, experiences were tied to a specific context, but this 
book has sought to tease out the global similarities. The boll weevil was 
framed as particular to the US South, but many agriculturalists around 
the world can identify with some basics of the plot— not because they 
have ever seen a boll weevil but because they experienced something 
similar. Like many other monocultures in peril, cotton production in 
the US South became more capital- intensive, smaller producers were 
driven out of business, social hierarchies came under threat, and there 
was an enduring sense of nervousness. Every environmental challenge 
produced recurring patterns in human responses, and this book has 
reviewed them extensively. Every famine of the modern era has chal-
lenged the legitimacy of the powers that be, and wherever you have in-
stalled water closets, you must find a reliable supply of water and a way 
to dispose of effluents. Smoke was a danger to lungs wherever people 
lived, and nuclear radiation did not discriminate between cultures in 
its damage to human genes. Invasive species multiplied rapidly in the 
absence of natural enemies, whether it was an insect, a mammal, or 
the charming cane toad.

In the modern era, many of these experiences were recorded, 
shared, and analyzed, and this led to a growing body of transnational 
knowledge. However, the accumulation of experiences hinged on a 
number of requirements. For one, experiences did not translate into 
learning curves unless they were properly measured and stored. For an-
other, transfer processes were framed by the state of transport, com-
munication networks, and the power relations in play. It was also 
important that problems did not suddenly disappear, as enduring 
challenges served to refresh the memory of the next generation— one 
of the cardinal reasons why this volume has focused on the years since 
1500. Gathering experience also took time, though some learning 
curves advanced at amazing speeds. For example, DDT, initially touted 
as the panacea for pest problems, was already in crisis more than a de-
cade before Rachel Carson penned Silent Spring.
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As this book has stressed throughout, learning was no faceless pro-
cess that involved all of humanity. It took place in specific groups that 
shared certain experiences. As a result, numerous fault lines run 
through the body of acquired wisdoms, and one of the most persistent 
involved the gap between the industrialized world and the Global 
South.9 It was not necessarily about different material burdens. 
Chronology could also make a world of difference. Smog provides a 
case in point: particulate pollution was a growing menace in the 
Global South around the time when Western environmentalists felt 
that the problem had been solved and they had moved on to global 
warming. While car safety has improved in Western countries since 
the 1970s, appalling casualty rates in the Global South meant that the 
global death toll of automobilism was actually skyrocketing. Opinions 
diverge on other fronts as well, and many learning curves are ulti-
mately a matter of perspective. If you like Big Macs, you can read the 
chapter on Chicago’s slaughterhouses with a sense of pride, as inex-
pensive fast food hinges on the comprehensive industrialization of the 
commodity chain for meat. But then there are other creatures on this 
planet, both human and other, who have a different point of view. 
There is no such thing as a free lunch in an interconnected world, and 
certainly not at McDonald’s.

As a result, this book has been reluctant to use the word “prob-
lem”— far more so than other environmental history books. Problems 
do not exist without some kind of norm or value, and normative as-
sumptions are always open to challenge. The word should never be 
used without qualification: What was the material essence, what were 
the norms and values at stake, for whom was this a problem, and in 
which way? In other words, there is a difference between a problem 
and a “challenge,” a word that is used prolifically throughout the 
book. A challenge is a material condition that has effects on humans 
and environments, and there is usually more than one way to frame a 
challenge as a problem. Synthetic nitrogen can be a crucial plant nu-
trient, a pollutant, an agent of ecological change, or just another thing 
that circulates in the world.

All this suggests that we should be cautious in speaking of collective 
learning curves. Like Paul Sutter, I am wary about “reintroduc[ing] 
whiggishness into narratives of environmental management.”10 
Speaking of learning curves evokes indisputable insights, lessons that 
humanity has learned once and for all, reckonings that only the know- 
nothings of our time will wish to challenge. Learning curves are always 
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tied to specific groups and their respective viewpoints, and this makes 
them ambiguous in so many ways. Yet some experiences have left a 
permanent mark in people’s minds, and maybe we can speak of a long 
process of decreasing intellectual innocence that runs through 
modern history. Once upon a time, we could dream about dams as the 
ultimate development tools, or monocultures as clever specialization à 
la David Ricardo, or divided highways as the panacea for traffic woes, 
or tourism as a driver of global understanding. But as dreams turned 
into concrete realities, we learned that dams have side effects, that 
monocultures breed biological problems and fateful dependencies, 
that divided highways are not immune to congestion, and that there 
are different types of tourists. This does not mean we no longer build 
divided highways or dams, or we cease to maintain those that already 
exist, but it does mean that the magic is gone for good. Even a well- 
tuned propaganda machine is nowadays struggling to bring it back. 
The Chinese government learned as much when it embarked on the 
construction of the Three Gorges Dam on the Yangtze River.

The Great Reckoning is an ongoing process. We do not know all the 
species that are currently threatened by extinction, and we are just 
starting to experience what it means to live on a warming planet. But 
many problems were recognized fairly quickly, and usually long before 
scientific research started in earnest. It did not require academic exper-
tise to learn that wastewater accumulated in cities, that mineral de-
posits ran out after some time, or that mass tourism changed 
destinations. But knowing the rough outlines of a challenge is only the 
first step on the long way to actual responses, and that process was at 
the core of the fourth defining trend in the environmental history of 
the modern world.

THE GREAT REGULATION

The vortex was more than a raw force of nature that drew on the sheer 
force of materiality. It was shaped and modified throughout modern 
history, and the vortex was always tightly regulated— though not al-
ways with a view to minimizing impacts on the natural world. The 
flow of resources, pollutants, and leftovers evolved along with institu-
tional, cultural, technological, and material frameworks that served a 
broad range of purposes. Modern societies reacted to challenges in 
many different ways, and that variety has been under discussion 
throughout this book. Few of these reactions spelled the definite end 
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of problems, but they were remarkably effective in creating some kind 
of order.

Some reactions were targeted responses, such as legislation against 
pollution or for the protection of species. But more often than not, re-
sponses to environmental challenges were part of a bigger story. The 
chemurgy movement was about the place of science in modern so-
ciety, exuberant entrepreneurial visions, and the politics of the New 
Deal; paving the way for biofuels was an almost incidental by- product. 
The botanical exchange allowed targeted endeavors like the breadfruit 
transfer, but it also drew on a sense of curiosity, a spirit of freewheeling 
experimentation, and the assets on the ships that happened to drop 
anchor in the proximity of botanical gardens. Hybrid seeds were about 
money for seed companies, and the Green Revolution that hybrids un-
derpinned in the postwar years was fueled and shaped by the Cold 
War. And then there were the responses that, if anything, exacerbated 
environmental problems. Nobody thought that the pine roots cam-
paign was good for Japan’s woodlands, but it served a higher purpose.

Some initiatives sought to eliminate challenges completely, such as 
the ban on DDT and other persistent organic pollutants. However, the 
more common response involved modifications and constraints. Meat 
inspection reduced the risks that consumers were facing from Chica-
go’s slaughterhouses, but it did not eliminate the consequences of a 
meat- heavy diet for human health. Smoke abatement curtailed emis-
sions, but it changed nothing about humanity’s dependence on fossil 
fuels. The boll weevil became the target of a multipronged approach 
that included crop dusting, adjustments in cultivation methods, and 
constant monitoring, but all this needs to continue as long as farmers 
plant cotton in the American South. And then there were responses 
that targeted minds rather than matters. The dream of the rice- eating 
rubber tree was a way to work through the experience of dependency 
that many people were wrestling with at the end of faceless com-
modity chains.

Responses mirrored the shifting paradigms of the powers that be. 
Sustainable forestry and the Canal du Midi grew out of the spirit of 
mercantilism, but land titles and large integrated corporations served 
capitalist interests. Fascist regimes pursued autarky projects such as 
the draining of the Pontine Marshes while postwar consumer societies 
embraced battery chicken, plastic bags, and dreams of an upcoming 
atomic age. However, responses developed lives of their own. States 
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built forestry while forestry built the state, but sustainable forestry 
moved on to turn forests into coniferous plantations, something that 
Hans Carl von Carlowitz never dreamed of doing. As reactors were 
built and used, nuclear power shrank from a utopian technology to an 
expensive way to heat water. Synthetic nitrogen was intended as a 
product for farmers, then served as raw material for explosives and 
prolonged World War I for years, and ended up changing the global 
nitrogen cycle.

By 1970, the modern world had plenty of ideas, rules, and technol-
ogies in circulation that sought to curtail or modify the environmental 
excesses of the vortex. However, many environmentalists were not par-
ticularly interested in what was there before them. Environmentalism 
resembled a cause without history and certainly viewed itself as a new 
movement that seized upon heretofore neglected issues, and all that 
seemed to matter was scientific knowledge and a readiness to speak 
truth to power. It fueled a spectacular boom, one of the most dramatic 
among the social movements in the history of the West, and yet the 
great green awakening was an act of self- deception: environmentalism 
was not made in a vacuum. Largely unacknowledged by activists and 
policymakers, the prevailing ideas, approaches, and policies reflected a 
long legacy that this book has tried to dissect. Clean air and water, en-
ergy and resources, the protection of species and landscapes, whaling 
and water management— there was no blank canvas for any of the 
challenges taken on by environmentalists, and preexisting scribblings 
were about more than laws and agencies.

The environmentalists’ amnesia was closely related to the tremen-
dous change that the burgeoning movement achieved in the 1970s 
and 1980s. Within just a few decades, environmentalism left its mark 
in virtually every field of humanity’s engagement with the natural 
world, and at the risk of stating the obvious, it was usually for the 
better. Garbage collection and pollution control became tightly regu-
lated endeavors. Species were saved from extinction, sometimes with 
24/7 monitoring of nests and habitats. Anonymous commodity chains 
came under scrutiny. Organic farming and fair trade gave ethical con-
sumers a choice. Clean water and access to toilets became a reality be-
yond the Western world. None of this worked perfectly, and change 
rarely occurred without a fight, but environmentalism helped define 
new paths toward new solutions. Things looked as if they were being 
sorted out once more, but that impression was short- lived.

Some issues evaded satisfactory solutions. Western shipyards began 
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to fall under environmental regulation, but it did not matter for ship-
breaking because dismantling moved to Taiwan and South Korea and 
on to India, Pakistan, and Bangladesh. Many mining landscapes were 
abandoned rather than restored, and when authorities did step in, it 
frequently had an air of improvisation, like the ice rink technology 
that seeks to freeze mind- boggling amounts of arsenic trioxide in its 
place at Canada’s Yellowknife gold mine. Concerns about plastic bags 
led to the spread of cotton shopping bags, whose environmental foot-
print is beyond the radar of the common Western consumer because 
Western environmentalism sensitized them for petroleum- based prod-
ucts but not for the environmental footprint of cotton production. 
Dams delivered water and electricity to cities and farmers and helped 
control floods, but they have all sorts of side effects even when they 
operate smoothly on a technical level, which is no certainty even in a 
flagship project like Aswan Dam.

This volume has identified many moral and practical dilemmas, 
and perhaps the nastiest ones involved legitimate and effective re-
sponses that allowed other, bigger issues to linger. Divided highways 
were safer than other types of roads, but they underpinned a global 
automobilism whose annual death toll runs to more than one million 
in the twenty- first century. Incremental improvements made slaugh-
terhouses and chicken batteries better places for animals, but they dis-
tract from more fundamental questions about the inherent cruelty of 
the factory farming system. The growing intensity of land use reduced 
the pressure to use other areas with conservation value, but planta-
tions have plenty of pernicious problems. International conferences 
helped advance mutual understanding, but these meetings also nour-
ished utopian and sometimes counterproductive dreams of global en-
vironmental policy.

Like the other trends, the Great Regulation is a process rather than 
a single event, and it certainly did not follow an overarching blueprint. 
Humans have influenced the flow of modern history in an eminently 
haphazard way, and they have produced a patchwork that we can only 
understand as a product of history. Regulation evokes ideas about laws 
and treaties, but the Great Regulation was not just about authorities. 
The Great Regulation was about the full range of formal and informal 
institutions that guided the use of materialities: from laws and treaties 
to company policies to the everyday decisions of consumers that kept 
slaughterhouses and air- conditioning units in business. A lot of stake-
holders played a role in the making of these rules, and they did so in 
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many different places, in many different ways, and over many genera-
tions. At its core, the Great Regulation is a web of constant negotia-
tions between governments, corporations, experts, activists, and 
consumers.

Sometimes the Great Regulation led to a clear conclusion. For ex-
ample, the separation of food and nonfood resources is gone since the 
heydays of the chemurgy movement. Air- conditioning has shaped 
construction styles, power grids, and bodily habits. Like other invasive 
species, cane toads will occupy a prominent place in Australian envi-
ronments for the foreseeable future. Plastic bags will circulate in the 
ecosystems of the world and beyond for many years. The Chicago 
slaughterhouse became the dominant mode of satisfying the carnivo-
rous cravings of affluent urban societies, and farmers around the world 
are stuck with synthetic nitrogen and hybrid seeds and the dependen-
cies that they brought. In the absence of some dramatic event, these 
innovations, and the routines they begot, will continue to shape the 
modern world.

But many negotiations over formal and informal rules led to less 
definitive outcomes. Nature reserves looked like the perfect response 
to an encroaching industrial urbanity a hundred years ago, but it 
showed over time that they produced all sorts of problems for human 
and nonhuman stakeholders. Battery chickens supply consumers with 
meat and eggs as well as a sense of unease about animals in confine-
ment. London’s smog is a thing of the past, but particulate emissions 
still claim an obscene death toll in Britain’s capital and many other 
cities of the world. In spite of several generations of soil conservation-
ists, erosion is still a global challenge of the first order, international 
conventions are both more powerful and more problematic half a cen-
tury after the Tokyo Resolution of 1970, and like other countries with 
a generous resource endowment, Saudi Arabia has found oil a blessing 
and a curse. The Great Regulation did not inevitably lead to solutions. 
More than once, learning curves went from euphoria to aporia.

What all this comes down to is that the Great Regulation has left us 
both more capable and more constrained in our response to environ-
mental challenges. On the one hand, our body of knowledge, our 
technological and political means, and our experiences with intended 
and unintended effects has expanded enormously, leaving us wiser 
than ever as to what we are doing. But on the other hand, we have ac-
quired an institutional, cultural, and material legacy that imposes 
limits on our range of responses. Cultural tropes and formal and in-
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formal institutions have left us with a dwindling array of options. It 
remains to be seen whether the Great Regulation will pave the way to a 
sustainable future, but it was remarkably effective in defining things 
that we cannot do. The environmental crisis is also about humans who 
have painted themselves into a corner: materially, technologically, po-
litically, economically, and culturally.

We have seen the shrinkage of humanity’s maneuvering room 
throughout this book. We cannot ban biofuels because, some ninety 
years ago, the chemurgy movement eliminated the barrier between 
food and nonfood resources under the flag of scientific advancement. 
We will continue to eat factory- farmed chicken because we have 
banned other animals from similar treatment and because it would 
take many years of development to bring other creatures to the same 
level of industrial efficiency. We can discourage the use of plastic bags 
among consumers, but we struggle to enlighten them about cotton 
bags. We have banned commercial whaling for the foreseeable future, 
but we cannot move on to a comparable response to commercial 
fishing. Every city dweller makes a daily bargain between the pleasures 
of urban life and exposure to urban pollution, but we cannot talk 
about this bargain because a hegemonic environmental discourse de-
picts pollutants as evil. We will be stubborn about DDT as long as Ra-
chel Carson’s Silent Spring is in living memory. We can moan about 
these things, and if we are Michael Crichton, we can write a best- 
selling novel to vent our anger, but otherwise, it seems that we are 
stuck.

There does not seem to be a good metaphor that captures the im-
pact of the Great Regulation on the vortex. In terms of managing the 
flow, one might talk about weirs, sieves, siphons, and similar devices, 
but those terms might overtax the reader’s tolerance for hydraulic 
rhetoric. For those in search of a conceptual metaphor, it might be 
helpful to think in terms of guardrails in car traffic. Drivers know that 
guardrails leave room for different vehicles, speeds, and styles of 
driving, but there are limits. And like so many guidance systems along 
the streets of the world, these guardrails are only seemingly perma-
nent. They change over time as people have new experiences, they 
may even disappear in the wake of a dramatic event, and sometimes a 
gaping hole reminds us of the unfortunate people who fell into the 
abyss. The accumulation of experiences does not preclude the repeti-
tion of mistakes, but it does increase awareness of the price of igno-
rance. After all, experiences, like guardrails, differ enormously in 
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strength. Some collapse on impact while others are rock solid, and you 
do not know until you bump into them.

Guardrails do not dictate the number or size or speed of cars, but 
they constrain the room for driving, and many discussions in this 
book focus on the limits of the contemporary range of opinions. No 
world history of reasonable size can explore the full diversity of views 
around the world, but it can trace how materialities and technologies, 
formal and informal institutions, and cultural tropes reduced maneu-
vering room. In that sense, this book is about what one might call the 
great paradox of modern environmentalism. While the extent and 
depth of our knowledge and the range of technological and political 
solutions has grown over time, it has also left us increasingly con-
strained in what we do.

THE GREAT NARROWING

Looking across the range of topics and experiences, it is hard to avoid 
the impression that things are moving ever faster. The vortex revolves 
at mind- boggling speed, space gets tight, and we are drifting toward 
the core. Scholars have started to speak of a Great Acceleration, and 
while this book emphatically agrees with the general diagnosis, it has 
used the term reluctantly.11 As it stands, the Great Acceleration is 
closely tied to the Anthropocene thesis and a threshold around 1950, 
which seems less than useful for the purposes of understanding a 
global network of flows running amok. There is a threshold around 
1950, and another one around 1970; we have several thresholds that 
mark the boom of globalization around 1900, and we have a peculiar 
path in China, which may be the point where thinking in threshold 
terms ceases to make sense. The vortex has accelerated with variable 
speed and with significant regional differences, but the bigger point is 
that the vortex never really stopped. Humans did not so much cross a 
single threshold as drift into a new age, and if they were in the right 
place, it was kind of fun until people discovered that they were at the 
mercy of elements.

The Great Acceleration also conveys an exceedingly Eurocentric 
view of world history. It focuses on resource flows, particularly those 
taking off in the wake of mass consumption in Western societies, but 
this inadvertently suggests a bygone world of leisurely change that is a 
tough sell beyond the Western world. The miners of Potosí and the 
slaves on Caribbean sugar plantations would have been surprised to 
learn that they lived in times of peaceful resource flows. Conversely, 
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pressures did not necessarily increase in the Global South after 1950. 
For the countries under the thumb of United Fruit, the 1960s were a 
time of relative deceleration, as the crisis of the company and of inter-
ventionist US policies in Latin America made el pulpo a somewhat less 
aggressive creature. Cold War innovations such as the international 
coffee agreements brought a measure of stability. The Great Accelera-
tion also pays scant attention to the growth of environmental ac-
tivism, government policies, consumer awareness, and international 
agreements since the 1970s.

None of this is meant to suggest that the growing speed of material 
trends that the Great Acceleration seeks to flag were not real or not sig-
nificant. They merely serve as reminders of what I have called the An-
thropocene delusion: we should not let awareness of material trends 
overwhelm our discussion of socioeconomic, cultural, and political 
developments. If we think of the growth of resource flows in vortexian 
terms, we might speak of greater velocity and an increasing lack of 
space as we move closer to the core. In other words, all the tensions, 
struggles, and dilemmas that this book has chronicled are bound to 
increase in severity— there simply is not much room left to keep dif-
ferent perspectives, different interests, and different needs apart. We 
have seen a Great Narrowing in recent decades, and whatever you say 
about the outlook, it does seem that the range of options is shrinking. 
In fact, if you are deep down into a vortex, you may not have much of 
an outlook at all.

LIVING WITH AMBIGUITIES

In many chapters of this book, there was a moment, typically early on, 
when things looked amazingly simple. Practical means and moral or 
political expediencies seemed to converge and point in a specific direc-
tion, but whatever these certainties were about, they did not last. 
People usually wrestle with more than one challenge, environmental 
and otherwise, and these challenges tend to overlap and intertwine. As 
a result, issues that looked simple initially became increasingly com-
plex, ambiguous, and multidimensional. When guano was first intro-
duced to agriculturalists in Europe and North America in the 1840s, it 
seemed to be a straightforward affair: it was about enriching the soil in 
the quest for higher yields. But as guano use became common, and 
with it the use of artificial fertilizers, farmers realized that the new 
stuff came with some baggage. A long commodity chain made for fluc-
tuations in supply and quality. Paying for guano made farming more 
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capital- intensive. Agriculturalists became dependent on the expertise 
of people beyond the farm, as they could no longer make decisions on 
fertilizer quality and fertilizer needs without recourse to scientific ex-
pertise. Greater soil fertility rewarded farmers for improvements in re-
lated farming activities such as plowing, pest control, and seed 
improvement. Some plants used guano more efficiently than others, 
prompting reflections on whether production should focus on specific 
crops, and if a farmer went down the path of specialization, the prob-
lems of monoculture were usually not long in coming.

It was about the growth of experiences and the expanding range of 
perspectives. The guano commodity chain united different stake-
holders, and then there were people such as urban consumers who 
had their own view of agricultural affairs, or perhaps no view at all. 
City dwellers shaped the world of agriculture through consumer 
choices and political interests or lack thereof— the latter being partic-
ularly glaring when land reform failed to excite citizens in urban soci-
eties. And then there were the other stakeholders in rural society who 
held views that diverged from those of farm managers on account of 
profession, status, or gender. Battery chicken was a great business 
model if you were in command of the essentials— capital, know- how, 
and a good dose of testosterone— but things looked different to the 
farm women who had previously drawn a share of their household in-
come from selling eggs. The views of the animals remain anyone’s 
guess.

Environmental challenges could play out in different ways, and 
some were utterly unexpected. Even a pest was not necessarily a bad 
thing. While American cotton planters feared the boll weevil’s arrival 
in their fields, sharecroppers could use the infestation to gain leverage 
in their negotiations with landlords. Responses to environmental 
problems reflected the divisions that run through societies, and they 
often ended up reinforcing them. London smog did not affect all resi-
dents in the same way, as those in the western parts of town were 
breathing cleaner air than the East End poor. Sustainable management 
of forests bolstered the authority of state administrations and caused 
countless conflicts with other forest users from Central Europe to the 
African Sahel. Opinions on land titles typically diverged between 
those who owned land and those who did not.

In highlighting the diversity of perspectives, this book does not 
mean to suggest that there was some kind of equivalence between 
views. In fact, the discussion has stressed throughout that different 
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groups faced different burdens and they had different chances to make 
themselves heard, compete with other stakeholders, and influence au-
thorities. Environmental experiences reflect and reinforce the fault 
lines that run through modern societies: class, race, gender, ethnicity, 
wealth, and power. Different views had different levels of authority, 
and sometimes none at all, and this should make readers skeptical of 
every endeavor that looks exclusively at the stories within one of these 
groups. Rather than retelling these stories, historians should ask why 
they were told.

Conversations on environmental issues typically focus on things 
like policies, international agreements, and consumer information 
while the power of narratives tends to get short shrift. However, narra-
tives are among the most important human coping mechanisms. The 
boll weevil found its way into blues songs, the gloom of London smog 
was a fixture in nineteenth- century English culture, cholera played a 
major role in Thomas Mann’s Death in Venice, and the dodo became 
immortalized in Lewis Carroll’s Alice in Wonderland. Narratives were 
also tools of power. Louis XIV had the Canal du Midi incorporated into 
the decoration of the Hall of Mirrors in Versailles, land reclamation in 
the Pontine Marshes figured prominently in the propaganda of Fascist 
Italy, and the autobahn was one of the most enduring myths of the 
Nazis. Narratives could also be the weapons of the weak. The story of 
the rice- eating rubber tree circulated among Indigenous rubber tap-
pers on Borneo when the International Rubber Regulation Agreement 
sought to protect the rubber plantations of Asia against competition 
from smallholders, and from a global perspective, it was not the only 
dream people drew on to work through the experience of dependency.

Ascendant expert groups were particularly keen to employ the 
power of linear narratives. Professions needed public acclaim and 
plenty of money, and powerful stories were important parts of their 
sales pitch. They often seized on specific places, artifacts, and events. 
The Little Grand Canyon symbolized soil erosion, DDT showcased 
better living through chemistry, and Aswan Dam stood for the promise 
of development through large technological systems. The cultural he-
gemony of experts inevitably lost some of its shine when these icons 
fell short of their promise, as DDT and Aswan Dam did all too soon, 
but the wisdom of hindsight is not always needed to cast doubts on 
these narratives. Sometimes the divergences between lives and mes-
sages spoke loudly enough. Hugh Hammond Bennett preached soil 
conservation in the style of an Old Testament prophet, but his institu-
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tional creation, the US Soil Conservation Service, worked through sub-
sidies and technical assistance rather than moral suasion. The forestry 
professor Karl Escherich, the father of applied entomology in Ger-
many, dedicated his life to finding ways to kill insects, but he really 
dreamed about mixed forests that would make pest control obsolete. 
Ferdinand von Müller played a major role in the global spread of euca-
lyptus trees even though he had come to Melbourne to Europeanize 
Australia’s nature. In short, this book is also about big men who knew 
better, who were powerful advocates for a certain cause while their 
own lives told a different story. And yes, in case you are concerned 
about gendered language, they were all men. That was part of the 
problem.

Environmentalism has its own set of narratives, and they are no less 
deserving of critical perspectives. Generations of environmentalists 
have celebrated Carson’s wake- up call, but looking at her book in con-
text brings in crucial nuance: Silent Spring also disrupted an ongoing 
process of learning on the ground. It gave a new symbolic dimension 
to ongoing processes of environmental learning about pesticides, 
which is a phenomenon that deserves more attention beyond the 
scholarly community: the natural environment was also a place for 
the negotiation of experiences that were eminently human. In fact, it 
was a helpful medium in which to deal with awkward experiences be-
cause it provided camouflage for human complicity. Environmental 
challenges could be placed in the “acts of god” category, and invoking 
them served to play down the role of humans. For example, it was con-
venient to frame the transformation of the Cotton South after 1890 as 
the result of the advancing boll weevil. For people in the American 
South, and specifically those who were white, blaming a tiny insect 
was easier than confronting bad credit, working conditions, or en-
demic racism.

For a long time, it seemed as if every self- respecting historian was 
obliged to take the air out of dubious stories. But in the new millen-
nium, it may be equally important to understand their resilience. The 
narratives of expert communities are part of a global legacy that we 
have acquired over the years as we have wrestled with environmental 
challenges of many different kinds. It is not something inherently 
good or bad, nor is it neutral: it is just where we have come to at the 
end of a long way. There is plenty of history in our ongoing engage-
ment with the nonhuman world, and it matters. When it comes to en-
vironmental challenges, the past is not dead. It is not even past.
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AND WHAT DO YOU THINK?

Writing a synthesis is similar to mapmaking. You can make choices 
about scale, the boundaries of your map, and the features you wish to 
highlight, but beyond that point, the cardinal duty is to show what is 
there. For every topic under debate, I have sought to map the full range 
of perspectives and interests and their change over time, and to focus 
the discussion on contexts and rationales rather than sympathy 
points. But the mapping of debates inevitably raises the matter of 
where the author stands on these issues, and that question is particu-
larly pressing when it comes to environmental challenges. There can 
be no doubt that the capitalist world- system has produced the most 
destructive system of resource allocation the world has ever seen, and 
this makes reflections on a shift toward a different, more benign system 
akin to a natural urge. It is also becoming clear that engaging with 
these challenges will not be something we can choose to do or not. 
There is plenty of evidence— from climate change to COVID- 19— that 
the nonhuman world will be among the defining troublespots of the 
twenty- first century. So what is to be done?

Statements typically fall into one of two categories. Authors either 
go personal and implore their readers to recycle paper, fly less, and save 
string, or they come up with ambitious blueprints for a green future. 
Since the 1970s, scores of environmentalists have made the case for 
comprehensive management of the global commons, and the ap-
proach has not disappeared in the new millennium.12 We even have 
technocratic versions in the form of geoengineering visions to curb 
global warming.13 I have reservations about both approaches. I do 
think that the earth would be a better place if the people of the indus-
trialized world ate less meat and thought more about their consumer 
choices, but I doubt that they were waiting for a historian to tell them 
so. And as to the great green masterplan to save the earth, authors and 
sponsors should never lose sight of the law of unintended conse-
quences. It is a good idea to think big in the face of huge challenges, 
but I know what happened to grandiose visions in the Pontine 
Marshes, at Aswan Dam, and with nuclear power.

However, historians can take a third approach: they can help build 
a culture of self- observation. It is sorely needed. Looking in the mirror 
might seem a trivial thing, but history shows otherwise. For all the di-
versity of the challenges and responses in this book, acts of self- 
reflection are exceedingly rare throughout history, and even rarer were 
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acts of self- reflection that had consequences. Karl Ludwig Schweis-
furth reversed his stance on factory farming in dramatic fashion, but 
most stuck to their guns, “like that Roman soldier whose bones were 
found in front of a door in Pompeii, who, during the eruption of Vesu-
vius, died at his post because they forgot to relieve him.” Oswald 
Spengler celebrated the memory of this soldier because he showed 
how we are destined “to hold on to the lost position, without hope, 
without rescue,” but I disagree.14 Sticking to an untenable position is 
an embarrassment for Homo sapiens.

Historians can contribute greatly to a culture of self- observation. 
Many environmentalists have looked to the natural sciences for ad-
vice, but understanding the inner workings of nature is only one part 
of the challenge. Effective and equitable solutions require an under-
standing of the institutional, socioeconomic, cultural, and technolog-
ical factors that frame our engagement with environmental challenges, 
and a good part of that legacy is semiconscious at best. History reso-
nates in many details: if you want to draft a policy on DDT or plastic 
bags, you will not get very far if you ignore that we have come a long 
way on these issues. And history provides at least one big lesson for 
environmental debates: we need to readjust the balance between ideas 
and agents of change.

Since the 1970s, ideas have been abundant in the environmental 
discourse— to such an extent that these ideas are now a major part of 
our environmental legacy. As Theodor Adorno suggested in the 
opening sentence of Negative Dialectics, “Philosophy, which once 
seemed obsolete, lives on because the moment to realize it was 
missed.”15 Environmentalists have been more reluctant to talk about 
agents of change, particularly when they failed to meet the criteria of 
either heroes or villains. The history of environmentalism speaks loud 
and clear about idealism at work, but I doubt that altruism alone will 
save the planet. Humans are selfish creatures: they want to make 
money, pursue a career, and find personal satisfaction, and our fate in 
the twenty- first century hinges on whether we can align these motiva-
tions with the quest for a sustainable future.

When this book went to press, a popular hope held that COVID- 19 
would be a game changer in the fight against global warming. You can 
read my assessment in the chapter on the 1976 Tangshan earthquake: 
change is easier as long as societies are in crisis mode, but for the most 
part, visions for a better future, about “learning from disaster,” are a 
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mental coping strategy that serves to fill the narrative void of an event 
without a discernible sense and purpose. It is a classic example of an 
idea that sounds enticing but lacks clarity on who would wish to push 
for change in the wake of a disaster. Many people are not in the mood 
for grandiose plans when calamity has struck. They are busy trying to 
get back their former lives.

Careers and profits are not motivations that sound good in histor-
ical narratives, but there is a Gandhi quote for everyone who would 
like things to be more straightforward: “Consistency is a hobgoblin.”16 
When it comes to environmental challenges, life will be about ambi-
guities, and we should not pretend otherwise. We have multiple ratio-
nales and plenty of perspectives in play for all the issues before us, and 
the only question is how we deal with them. In fact, we can find many 
ambiguities in the lives and works of the men and women who have 
shaped paths in the modern world for better or worse. We can learn 
more from their stories if we let the ambiguities in.

It is in this spirit that I have looked at the heroes and the villains of 
environmentalism: the women and men who populate so many of the 
stories that activists, publicists, and policymakers have been telling 
each other. I am fully aware that some readers will question my morals 
when they note the ambiguities that my discussion inserts into the 
careers of Antony Fisher, Karl Escherich, and Rachel Carson. After all, 
we are talking about a godfather of neoliberalism, a Nazi, and a writer 
who faced vicious attacks and is widely hailed as a patron saint of envi-
ronmentalism. But heroism has always been about two different arche-
types, people whose righteousness was beyond human doubt and 
people who searched for the righteous path when none of the options 
looked good. We can learn from both types of heroes, but usually 
about different things. The paths of righteous people tell us about 
what is good and bad, and the paths of those who search tell us about 
how to live a righteous life. Maybe it is the latter type of heroism, the 
ethics of the quest, that the twenty- first century needs more.

In a roundtable for the Journal of American History, Paul Sutter talked 
about his “search for an ethics of environmental entanglement” that 
he hoped would “someday inform all history writing.”17 To the best of 
my knowledge, this search is ongoing, and maybe that is precisely the 
point. The vortex does not allow for solutions in the classic sense of 
the word, but it does allow for clever, carefully calibrated moves, and a 
culture of self- observation is poised to increase the chance of clever 
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moves. In other words, maybe the key thing about Sutter’s search was 
to embark on it, to avoid the siren calls of simple moral tales, and to 
monitor the paths taken. We no longer have that one lodestar, but we 
have plenty of experience navigating with more than a paradigm. We 
even have a name for that treasure trove of experiences. We call it 
modern history.



APPENDIX

Making Choices

In the conversations that this project inspired over the years, 
one question came up time and again: How did you choose your 
topics? It is a perfectly legitimate question, but also one that defies a 
comprehensive answer. There are few things I have thought about 
more during writing than the list of topics, and I am keenly aware of 
the fact that every choice is open to debate in more than one respect. 
Reflections on the table of contents continued almost to the end of the 
project, and they happened in places as different as air- conditioned 
conference rooms and a swimming pool in Munich. The list coevolved 
with the book, and revisions took the form of occasional tweaking as 
well as comprehensive revisions. New topics emerged as others fell out 
of favor, and the number of topics that were under serious consider-
ation at one point or another runs into the three digits. I have a list of 
April 2014, about half a year after writing had started in earnest, and it 
includes sixteen chapter titles that did not make it into this book.

As a start, it might be helpful to remind readers of the exemplary 
principle at the heart of this volume. In other words, topics do not 
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stand for themselves: they serve as examples for environmental chal-
lenges that we can identify all over the world. For example, the chapter 
on cane toads represents invasive species in general, United Fruit 
stands for large, vertically integrated companies, and the boll weevil 
exemplifies the biological challenges to monocultures. Some chapters 
cover two issues: London smog is about pollution as well as fossil fuels, 
Baedeker is about tourism and the handbook genre, and eucalyptus is 
about plants with superior properties and about the botanical ex-
change, as the globalization of eucalyptus and other species hinged on 
both genetic potential and an institutional network that underpinned 
its spread around the world. This means that choices about topics 
raised questions about whether they provide a window onto general 
challenges. Does whaling adequately mirror the perils of overfishing, 
and does the dodo provide a good springboard for a discussion of the 
extinction of species?

Good topics provide a multitude of perspectives. The Lucky Dragon 
incident is a great example because it sheds light on several threads of 
nuclear history: nuclear testing and the military roots of nuclear 
power, the fear of radiation, and Japan’s choice to build a huge fleet of 
reactors. The incident also served as the template for a new type of 
global pollution where contaminants knew no limits. The Kruger Na-
tional Park stands for iconic nature, but it also provides insights into 
the repercussions that the concept of reserved nature brought about. A 
national park in South Africa also evokes the experience of apartheid, 
and as the chapter argues, national parks are about a structurally sim-
ilar and equally conflictual mode of social segregation. And some 
choices are equally attractive for not being typical: the dodo is world 
famous, but many species that became extinct are not. The clumsy 
bird from Mauritius drives home how we are utterly selective, if not 
willfully ignorant, of the real extent of extinction.

But for all their individual charms, decisions about topics were 
never made in isolation. All chapters serve as nodes where several nar-
ratives meet, and good examples need to offer significant insights for 
each individual thread. As a result, topics were particularly attractive 
when they encapsulated a multitude of narrative paths. Synthetic ni-
trogen is a great topic because it is a potent fertilizer, it highlights the 
energy hidden in products, the power of industrial chemistry, and the 
impact of war economies, it is one of the lesser- recognized pollutants, 
and Ludwigshafen, the place where BASF pioneered the production of 
synthetic nitrogen, was the site of a catastrophic explosion that en-
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tered the annals of industrial disasters. Choices about topics need to 
take these connections into account, and replacing one topic with an-
other typically involved a good deal of reweaving.

Nonlinear narration was a challenge as well as a boon, as it provided 
an elegant way to deal with doubts about some topics. A chapter on 
the Royal Botanic Gardens at Kew came under debate when I grew dis-
affected with Kew- centric narratives of botanical transfers, and the 
solution was a subchapter on the botanical exchange in the eucalyptus 
chapter. The opera house in Manaus was a personal favorite (being 
human, I had those), as it provided a gold- plated exemplification of a 
resource boomtown. But in the end, it was better to discuss it as one 
aspect of the broader phenomenon of resource cities, and that is why 
the brief spectacle of opera in the Amazon rain forest comes up in the 
Potosí chapter. After long reflections over how to discuss the shift to 
fossil fuels, I decided to make this a subchapter in London smog. En-
ergy historians might argue that the topic calls for a grander place, but 
putting fossil fuels in a somewhat inconspicuous place was part of the 
rationale. As I argue in the chapter, the fossil fuel revolution is a retro-
spective construction. In the contemporary context, it was about 
sleepwalking into a new age.

As the project advanced, a third aspect came to frame the range of 
choices. It was about chronology: none of my choices are before 1500 
or after 1970. Experiments with older examples ran into a number of 
problems. The aqueducts of ancient Rome were spectacular technolog-
ical achievements, but they provide a poor template for the sewer rev-
olution of the nineteenth century (though sanitary engineers liked to 
treat them as such because it bestowed their projects with a sense of 
cultural grandeur). China built the Grand Canal more than a millen-
nium before Louis XIV commissioned the Canal du Midi, but it fell 
into disuse in the nineteenth century, just as the global transport rev-
olution was gathering steam. And then there was the large shadow of 
Jan Assmann, whose seminal work on cultural memory can also be 
read as a suggestion that commemorating ancient civilizations calls 
for peculiar methods.1 I remain skeptical about Assmann’s distinction 
between social and cultural memory, but elaborating would require a 
different kind of book. I am also a bit weak when it comes to reading 
hieroglyphs and Ugaritic script.

The chronological barrier around 1970 might seem counterintui-
tive, as this book makes a point of following the material, institutional, 
and cultural legacies of events up to our own time. Virtually all chap-
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ters show how environmental debates over the past half century have 
influenced the meaning of previous events, created new interpreta-
tions, and questioned preexisting ones. As Michael Bess observed in 
his environmental history of France, “Practically every facet of French 
society eventually came to acquire an environmentalist tint.”2 I would 
revise the metaphor to reflect that environmentalism often provided 
more than one shade of green, as conflicts over environmental 
agendas, priorities, and definitions of problems run through this book, 
but this must not distract from environmentalism’s fundamental im-
portance. As it emerges in this volume, environmentalism appears as 
an irreversible threshold that left no sphere of human existence un-
changed. When it comes to the environment, we have lived in a dif-
ferent world since 1970, for better or worse.

In short, if I did not select events that occurred after 1970, this does 
not reflect a disdain for the past fifty years. It was about avoiding the 
shallows of short- termism. Legacies need some time to unfold, and as-
sessing legacies needs some additional time. When I began this project, 
the fiasco of the 2009 Copenhagen climate summit looked like the de-
fining event of global environmental policy in our time.3 Six years 
later, the Paris Agreement eclipsed the memory of Copenhagen. But 
the United States withdrew from the agreement in 2017, the 2019 
meeting in Madrid failed, the 2020 meeting was postponed due to 
COVID- 19, and global climate policy looked more dubious than ever. 
Or maybe it will rebound, now that the United States rejoined the Paris 
Agreement under President Biden. Historians are ill advised to com-
pete with the pundits, and they should not burden their books with 
observations that may have a short shelf life. Syntheses age soon 
enough anyway.

I have chosen the year 1970 as a cutoff date because the following 
years mark a watershed in world history. As numerous scholars have 
argued, global interconnections of all kinds have grown markedly in 
speed and vigor since the 1970s, the intellectual and economic hege-
mony of the West has been fading, and people all around the planet 
have been living in societies defined by globalization ever since. The 
consequences show in the chapters on DDT and the Torrey Canyon, 
which were respectively the third and seventh chapters I wrote: Rachel 
Carson’s Silent Spring and the oil spill off the coast of Cornwall were 
global media events from the beginning. While most events in this 
book have a legacy that is a mix of materialities, institutions, and cul-
tural icons, the legacies of Silent Spring and Torrey Canyon are over-
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whelmingly cultural. This does not mean they were less important, but 
maybe the age of globalization asks for a different approach than the 
one I have pursued here.

Needless to say, this time frame does not suggest equal attention to 
every year between 1500 and 1970. It is clear that my selection tilts to-
ward the late nineteenth and twentieth centuries, and that is perfectly 
in line with the idea of this book: it is during these years that the 
vortex was speeding up and spreading into every corner of the planet. 
It is equally clear that numerous things happened during these years 
that were not part of the process of modernization. Global modernity 
was always a work in progress, and it was never the full show. This book 
is an inquiry into the making of the modern world, and topics were 
chosen with a view to how they might illuminate this process.

But even within these general parameters, numerous choices were 
waiting to be made, and five aspects came to guide my decisions: con-
ciseness, significance, geographic balance, diversity, and specificity. I 
do not need to elaborate about the first point: in light of the scope of 
this volume, avoiding overlaps and repetitions was a matter of 
common sense. I deal with some issues in a single chapter: maritime 
resources (whaling), erosion (Little Grand Canyon), total war (pine 
roots campaign), and hydraulic engineering (Aswan Dam). Others are 
discussed in twin chapters: transport (Canal du Midi and Autobahn), 
fertilizers (guano and synthetic nitrogen), factory farming (Chicago’s 
slaughterhouses and battery chicken), waste (shipbreaking in Chit-
tagong and plastic bags), and botanical exchange (breadfruit and euca-
lyptus). Several chapters dissolved when key arguments found a home 
in other chapters. My thoughts about Witwatersrand and the gold 
rush are now in the chapters on Potosí and Saudi Arabia, and Los An-
geles smog became subsumed under London smog, if only for the pur-
poses of this book.

Significance is a more difficult category, and arguably the one that 
is the most prone to subjective judgment. In a global history project, 
significance can be about two different things: it can be about the rep-
resentation of the entire planet and about the effects on the planet. But 
from either perspective, the globality of environmental challenges was 
always a matter of degrees. As the Lucky Dragon chapter argues, even 
radioactive fallout, the poster child of global pollution, did not affect 
all humans on the planet in equal measure. For the purposes of this 
volume, global environmental issues are challenges that people en-
countered in similar situations all over the world, and these situations 
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had to be present in different types of countries. For example, a chapter 
on Nowa Huta or Magnitogorsk fell by the wayside after much deliber-
ation because Socialist forced industrialization was not truly global— it 
was about a specific political sphere. The cowboy would have provided 
plenty of material for an exciting chapter about masculinity and the 
world as seen from horseback, but I came to the conclusion that there 
were not enough charros and gauchos around the world to justify their 
inclusion. It also smacked too much of nostalgia for a bygone world.

The cowboy might have made the book if I had realized my plan for 
a full section on nostalgic memories. Frontier life was an important yet 
fading part of the experience of modernity, and it was not difficult to 
find other topics in the “significant but temporary” category: the 
range of potential candidates runs from El Dorado to the beautifica-
tion movements that sprang up wherever scenic charm and a sizable 
bourgeoisie linked up in the late nineteenth century. And how about 
nomadism, a widespread way of life whose status changed from threat-
ening to threatened over the course of modernity? But in the end, two 
points ruled against nostalgic chapters. Nostalgia produces a legacy 
that is exceedingly cultural, which means that material and institu-
tional legacies would have received short shrift, and nostalgia rarely 
draws on global cultural currents— it thrives much better in regional, 
national, and social status settings. And if you would like a third reason 
that is probably less quotable, I will say that there is already an over-
dose of nostalgia in the Western world of our time.

Novelty is an obvious criterion for significance, and global “firsts” 
stood a good chance of inclusion if they subsequently shaped institu-
tional and material developments around the world. Guano, Chica-
go’s slaughterhouses, hybrid corn, Germany’s autobahn, and battery 
chicken were selected in this vein: all these innovations were trail-
blazers that became transnational icons for a reason. Yet sometimes it 
was rewarding to choose examples because they were not new. The 
Kruger National Park was not the first national park or the first on the 
African continent, but that was precisely the point: as the chapter ar-
gues, we should not treat the world’s national parks as carbon copies of 
Yosemite and Yellowstone. Saudi Arabia was not the first state to be 
shaped by a single resource, but it is the recent development of the 
Saudi resource state and the broad and costly array of welfare policies 
that it took on board that make it a particularly glaring case in point.

Many of my examples are famous, but occasionally it was good to 
opt against transnational fame. I have abandoned a Dust Bowl chapter 
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in favor of the Little Grand Canyon, knowing from Paul Sutter’s book 
that “it is one of the lesser- visited parks in Georgia, and attendance is 
in decline.”4 The Little Grand Canyon is closer to key themes in the 
history of soil erosion such as long- term use, the institutionalization 
of expertise, and the irreversibility of damage. It is also about water 
erosion, which is a bigger issue globally than wind erosion of the Dust 
Bowl type. In fact, the Dust Bowl is burdened with so much cultural 
baggage that it forces the environmental historian to cut through mul-
tiple layers of collective memory: it was about so much more than ero-
sion.5

In other words, one might say that some examples fell through be-
cause they were too famous. As sinking ships go, the Torrey Canyon will 
never be as famous as the Titanic, but can you really engage with the 
Titanic today without Celine Dion’s My Heart Will Go On in your ear? 
Only connoisseurs of French chansons know about Serge Gainsbourg’s 
“Torrey Canyon,” and in the absence of a Hollywood blockbuster and 
an endless series of Titanic exhibitions, the discussion can focus on un-
derlying causes, the iconography of disaster communication, and 
learning from disaster. The 1970 Tokyo Resolution provides a much 
better case study for a targeted and nuanced discussion of the ambigu-
ities of conferencing than mega- events such as the Rio Earth Summit 
of 1992. Similar reasons ruled against the iconic pictures of planet 
earth taken by the Apollo astronauts. Space agencies and science fic-
tion writers have invested heavily in the cultural significance of human 
space travel, and in light of this propaganda machine, I found that it 
was more appropriate to let the space age drift in— and if you have read 
the chapter on plastic bags, you know why I use the word “drift.”

Significance is also ambiguous because it is at odds with the quest 
for geographic balance. The “firsts” of modern history typically in-
volved countries like Great Britain, Germany, France, Spain, and the 
United States. It would have been easy to fill the entire list with places 
in the domain of these five countries, but that would be unthinkable 
against the backdrop of a global history community whose shibboleth 
is lashing out against Eurocentrism. Giving a voice to concerns and 
experiences beyond the Western world has been a concern throughout 
this book, and it is plain that this should find reflection in the choice 
of examples. The rice- eating rubber tree, representing myths that help 
people work through the experience of dependence on distant forces, 
was one of the topics that was never in serious doubt.

Readers will have to decide whether this book reflects a Eurocentric 
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worldview. In fact, I am emphatically Eurocentric when it comes to ac-
countability: no critique of Eurocentrism must distract from the piv-
otal role played by the industrial world in the transformation of the 
planet over the past five hundred years. But concerns over Eurocen-
trism are usually about cultural bias, and it obviously matters for my 
scholarly perspectives that I am a native of Germany who lives and 
works in England. I embarked on this intellectual journey from a 
strong base in German history and a weaker one in US history, and 
those who search for bias in light of this background will easily find 
evidence. If you wish to go further, you can read my six references to 
Winston Churchill, none of them called for, as an attempt to please 
readers in my home country. I also added six quotations from Adam 
Smith’s The Wealth of Nations in order to placate our Scottish cous-
ins— so yes, being a migrant in Brexit Britain has taken its toll. Most of 
the literature I have consulted was in English and German, and private 
matters limited my archival work to Germany, England, and the 
United States (though materials consulted also spoke about Argentina, 
Belgium, Bulgaria, China, Egypt, Ethiopia, Italy, Mexico, Poland, 
Russia, Spain, and South Korea). I have tried to work against these bi-
ases as best I could, and I have sought to obtain firsthand knowledge of 
places under discussion, but at the risk of stating the obvious, this 
book was not written from some kind of omega point.

Some of the topics lack a specific location: sugar, the land title, 
cholera, the water closet, air- conditioning. Others bring countries in 
different parts of the world together. Guano was a resource from Peru 
that sold mostly in the United States and Western Europe, and the 
Torrey Canyon flew the Liberian flag, had an Italian crew, was owned by 
a Bermuda- based subsidiary of a US oil company, and polluted beaches 
in England and France. However, the chapters on the Canal du Midi, 
the Holodomor, and the Pontine Marshes show that themes with a 
distinct national flavor have their charms, too. I took care that my list 
included at least two topics from every continent except Antarctica, 
and I made sure that China, India, Japan, the Soviet Union, and the 
empires of Britain and Spain all have “their” entries. It would have 
been desirable to include additional countries, particularly Indonesia, 
Brazil, and Pakistan— though, incidentally, Chittagong, today a city in 
Bangladesh, belonged to Pakistan when the M.D. Alpine ran aground 
in 1960. But with 193 member states of the United Nations and 40 
chapters plus 1 interlude, there is only so much one can do. A quest for 
balance is inherent in every synthesis, but, quite frankly, geographic 
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gaps were one of the issues I worried about the least: they were impos-
sible to avoid anyway. I did not worry too much that Africa’s most pop-
ulous country, Nigeria, lacks a chapter of its own, but it was important 
to map the experience of the African oil state.

Geography was one of three dimensions of diversity that I sought 
to respect. There was also thematic diversity, as every environmental 
challenge from diseases to dams was meant to receive its due— not a 
surprising goal in a world history, but one that provoked endless rumi-
nations over how to cover what with how much intensity. And then 
there was the diversity in the types of examples. My list includes 
events, places, plants, animals, artifacts, types of work, campaigns, 
corporations, commodities, intellectual concepts, and a title that is de-
liberately open to more than one reading— Gandhi’s Salt. Other types 
of examples fell prey to my fifth and final criterion: specificity.

None of my chapters is dedicated to an individual. It is not because 
I am distrustful of the agency of single persons. I paid close attention 
to Karl Escherich, William Jay Hale, and Antony Fisher in the chapters 
on sustainable forestry, the chemurgy movement, and battery chicken, 
and it is arguably impossible to discuss DDT without Rachel Carson. 
But reducing individuals to one book or one project does violence to 
the complexity of human lives, and my discussions of outstanding 
men and women provide biographical snippets rather than compre-
hensive pictures. I was also hesitant to discuss commodities that lack a 
clear historical profile. There can be no doubt that coffee, oil, and con-
crete are materials of modernity, but their careers have so many facets 
that chapters would need to be either brutally selective or terribly dif-
fuse.6 And then there was Fernand Braudel’s warning, written with a 
view to coffee but probably a general challenge to commodity histo-
ries, that these stories “may lead us astray” because “the anecdotal, the 
picturesque and the unreliable play an enormous part in it.”7 There 
were some borderline cases: aluminum, asbestos, and TNT. They might 
have made it if there had not already been six commodities on my list.

Needless to say, the other four criteria also brought up many diffi-
cult decisions. Should I devote a chapter to hunting or to food addi-
tives like monosodium glutamate, or are these challenges ultimately 
less important than other ones? What about simple inventions with 
complex repercussions such as the lightbulb? How about a chapter on 
McDonald’s, or the supermarket, or the ill- fated groundnut scheme?8 I 
had reasons for my decision in all these cases and many others, but I 
would never rank them as beyond debate.
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It bears recognition that all these decisions had to be made within 
different contexts. Choices had to fit the general frame of this book as 
well as the more specific frames of individual paths, which effectively 
turned the selection game into a kind of three- dimensional chess. To 
give just one example, diversity management assured that the “path of 
pollution” includes pollutants (London smog), products that turned 
into pollutants (DDT, plastic bags), contagions (cholera), events (Lucky 
Dragon No. 5), technologies (water closet), activities (shipbreaking in 
Chittagong), and places (Potosí). But these paths are no fixed frames of 
reference, as evident in the fact that there are both two twinned chap-
ters on mining (Potosí and Saudi Arabia) and a “mining path” with 
four chapters. And then there is the one issue that bursts every subcat-
egory in this book: anthropogenic climate change. I found it impos-
sible to deal with this challenge in the form of twin or triplet chapters 
or a “climate path,” and so references to the many aspects of global 
warming are interspersed throughout the book without an overar-
ching plan. I dearly hope that readers who miss climate change in the 
table of contents will make it to this paragraph, as I think that this is a 
result that one cannot stress enough. It shows how climate change de-
fies the geographic, topical, and political boundaries as well as the 
imaginary that we have acquired throughout the modern era.

Choices did not end with a general list of topics. The precise 
wording was another matter that deserved careful reflection, and 
sometimes adjustments were made even while writing was under way. 
It makes a difference whether a chapter is about air- conditioning or air 
conditioners: the latter is an artifact, the former a service of a techno-
logical device that meshed with bodily routines. I changed battery 
cages to battery chicken because it brings the animal (and both hens 
and roosters) into focus. It also creates a nicer complement to the 
technology- heavy chapter on Chicago’s slaughterhouses. Barbed wire 
has an important place in modern history, but putting an artifact into 
the title would have drawn attention away from the conceptual issues 
that the chapter on the land title dissects. Naming the DDT chapter 
after Rachel Carson’s Silent Spring would have constrained the discus-
sion by nourishing the old myth that the demise of DDT was all about 
a book. Potosí brings up the effects of mining on an entire region while 
“silver from Potosí” or “the Potosí mine” would have encouraged nar-
rower perspectives.

And then there is the prevalence of death and human misery in my 
choice of topics. It would have been easy to select a less devastating 
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earthquake than Tangshan or an invasive species with better looks 
than cane toads. It would also have been possible to speak more about 
the charms of wild nature in the Kruger National Park chapter, to heap 
praise on the intelligence of whales, or to elaborate on the heroism of 
antinuclear campaigning in the chapter on Lucky Dragon No. 5. Sugar-
coating is always possible, but it rarely advances understanding. And 
besides, if you have read this book, sugarcoating should make you 
think of Caribbean plantations.
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16. Arminia Kapusta and Robert Wiluś, “Geography of Tourism in Croatia,” in 
Krzysztof Widawski and Jerzy Wyrzykowski, eds., The Geography of Tourism of Central and 
Eastern European Countries, 2nd ed., 109–47 (Cham: Springer, 2017), 142.

17. Frank Fonda Taylor, To Hell with Paradise: A History of the Jamaican Tourist Industry 
(Pittsburgh, PA: University of Pittsburgh Press, 1993), 4.

18. Hinrichsen, Baedeker’s Reisehandbücher, 31n.
19. Baedeker, Berlin and Its Environs, 43.
20. Karl Baedeker, Germany: A Handbook for Railway Travellers and Motorists (Leipzig: 

Karl Baedeker, 1936), xlii.
21. K. Baedeker, Italy: Handbook for Travellers, part 3: Southern Italy and Sicily, 8th ed. 

(Leipzig: Karl Baedeker, 1883), xxiv.
22. K. Baedeker, Palestine and Syria: Handbook for Travellers (Leipzig: Karl Baedeker, 

1876), 28.
23. Baedeker, Palestine and Syria, 9, 26, 37.
24. Buzard, “Grand Tour,” 48n.
25. Goethe, Italienische Reise, 113.
26. Mark Twain, The Innocents Abroad (New York: Oxford University Press, 1996), 486.
27. Twain, Innocents Abroad, 486.
28. Karl Baedeker, The Paris Exhibition of 1889: A Supplement to Paris and Environs 

(Leipzig: Karl Baedeker, 1889), 8.
29. Karl Baedeker, Berlin und Potsdam (Leipzig: Karl Baedeker, 1936), 66.
30. Jules Verne, Around the World in Eighty Days, trans. with notes by Michael Glencross 

(London: Penguin, 2004), 19.
31. Susanne Müller, Die Welt des Baedeker: Eine Medienkulturgeschichte des Reiseführers 

1830–1945 (Frankfurt: Campus, 2012), 47; and E.A.G., “Griechenland,” Journal of Hellenic 
Studies 9 (1888): 391- 94; here, 391.

32. K. Baedeker, The Rhine from Rotterdam to Constance: Handbook for Travellers, 5th ed. 
(Koblenz: Karl Baedeker, 1873), v.

33. Baumgarten and Baumgarten, Baedeker, 92.
34. Edward Morgan Forster, A Room with a View, Introduction and notes, Malcolm 

Bradbury (New York: Penguin, 2000), 15.
35. Karl Baedeker, Greece: Handbook for Travellers (Leipzig: Karl Baedeker, 1889), v.
36. See John Urry, The Tourist Gaze: Leisure and Travel in Contemporary Societies (London: 

Sage, 1990). See also John Urry, “The Tourist Gaze ‘Revisited,’” American Behavioral Scientist 
36 (1992): 172–86.

37. Herbert and Davies- Adams, La Vie Parisienne, 37.
38. Baedeker, Germany, v.
39. See Pschyrembel Weblog, accessed November 3, 2021, https://diesteinlaus.word-

press.com/loriot- uber- die- steinlaus/.
40. P. S. Mstislavskii, “Hunger,” in A. M. Prokhorov, ed., Great Soviet Encyclopedia: A 

Translation of the Third Edition, vol. 7, 555–56 (New York: Macmillan, 1975), 556.



 719 

N O T E S   T O   P A G E S   3 3 8 — 3 4 2

41. Catechism of the Catholic Church (London: Geoffrey Chapman, 1994), 4.
42. T. F. Chipp, The Forest Officers’ Handbook of the Gold Coast, Ashanti and the Northern 

Territories (London: Waterlow and Sons Limited, 1922), vi (quotation), 49.
43. Peter Hulme and Tim Youngs, “Introduction,” in Hulme and Youngs, Cambridge 

Companion, 1–13; here, 1.
44. Evgenii V. Anisimov, Alexandra Bekasova, and Ekaterina Kalemeneva, “Books That 

Link Worlds: Travel Guides, the Development of Transportation Infrastructure, and the 
Emergence of the Tourism Industry in Imperial Russia, Nineteenth–Early Twentieth Cen-
turies,” Journal of Tourism History 8 (2016): 184–204; here 191; and Müller, Welt des Bae-
deker, 41.

45. Stephen Mennell, All Manners of Food: Eating and Taste in England and France from 
the Middle Ages to the Present (Oxford: Basil Blackwell, 1985), 282n.

46. My own desk reference was Der Grosse Ploetz: Die Enzyklopädie der Weltgeschichte, 
35th ed. (Göttingen: Vandenhoeck & Ruprecht, 2008).

47. Christian Thorau, “Guides for Wagnerites: Leitmotifs and Wagnerian Listening,” 
in Thomas S. Grey, ed., Richard Wagner and His World, 133–50 (Princeton, NJ: Princeton 
University Press, 2009), 133, 136, 142 (quotation).

48. M. K. Gandhi, An Autobiography or The Story of My Experiments with Truth (Ahmed-
abad: Navajivan Publishing House, 1927), 170.

49. Ernst Braches, Der Tod in Venedig: Thomas Mann. Arbeitsnotizen (Overveen: Braches, 
2008), 67.

50. See Andrew G. Kirk, Counterculture Green: The Whole Earth Catalog and American 
Environmentalism (Lawrence: University Press of Kansas, 2007).

51. Rupert H. Wheldon, No Animal Food (London: C. W. Daniel, 1910), 143.
52. Müller, Welt des Baedeker, 52.
53. Karl Baedeker, Das Generalgouvernement: Reisehandbuch (Leipzig: Karl Baedeker, 

1943).
54. Müller, Welt des Baedeker, 53.
55. Baedeker, Rhine from Rotterdam to Constance, 88. I have refrained from the popular 

juxtaposition of tourists and travelers in my narrative. With a Baedeker in hand, the pur-
ported open- mindedness of the traveler (as opposed to the simpleton tourist) is a matter 
of degrees.

56. Koshar, “‘What Ought to Be Seen,’” 336n, 277 (quotation). Both guides are dis-
cussed extensively in Rudy Koshar, German Travel Cultures (Oxford: Berg, 2000).

57. Kathleen Meyer, How to Shit in the Woods: An Environmentally Sound Approach to a 
Lost Art, 3rd ed. (Emeryville, CA: Ten Speed Press, 2011). Characteristically, the first edition 
of 1989 was roughly a third shorter. See p. 000.

58. Müller, Welt des Baedeker, 232n, 257, 265n.
59. Tim Low, Feral Future: The Untold Story of Australia’s Exotic Invaders, 2nd ed. (Chi-

cago: University of Chicago Press, 2002), 235.
60. Andrew Holden, “Tourism and Natural Resources,” in Tazim Jamal and Mike Rob-

inson, eds., The SAGE Handbook of Tourism Studies, 203–14 (London: Sage, 2012), 211, 212 
(quotation).

61. Quoted in Turgut Var and John Ap, “Tourism and World Peace,” in William F. Theo-
bald, ed., Global Tourism, 2nd ed., 44–57 (Oxford: Butterworth- Heinemann, 1998), 45.

62. Pertti Hämäläinen, Yemen: A Travel Survival Kit, 3rd ed. (Hawthorn: Lonely Planet, 
1996), 87.

63. Stephan Löwenstein, “Wo sich Kulturen begegnen,” Frankfurter Allgemeine, 
September 2, 2014, accessed November 3, 2021, http://www.faz.net/aktuell/politik 



 720 

N O T E S   T O   P A G E S   3 4 2 — 3 4 6

/ausland/europa/arabische- touristen- in- oesterreich- in- zell- am- see- begegnen- sich 
- kulturen- 13131912.html.

64. Robert Reid and Michael Grosberg, Myanmar (Burma), 9th ed. (Victoria: Lonely 
Planet, 2005), 337.

65. Paul H. Lewis, Latin Fascist Elites: The Mussolini, Franco, and Salazar Regimes (West-
port, CT: Praeger, 2002), 137.

66. Filipe Ribeiro de Meneses, Salazar: A Political Biography (New York: Enigma Books, 
2009), 600.

67. Paul Clammer, Afghanistan (Footscray: Lonely Planet, 2007), 40.
68. Baedeker, Greece, xi.
69. Patrick Young, Enacting Brittany: Tourism and Culture in Provincial France, 1871–1939 

(London: Routledge, 2016); and Katherine Haldane Grenier, Tourism and Identity in Scot-
land, 1770–1914: Creating Caledonia (Aldershot: Ashgate, 2005).

70. Hal K. Rothman, Devil’s Bargain: Tourism in the Twentieth- Century American West 
(Lawrence: University Press of Kansas, 1998), 11.

71. Taylor, To Hell with Paradise, 37.
72. Sasha D. Pack, Tourism and Dictatorship: Europe’s Peaceful Invasion of Franco’s Spain 

(New York: Palgrave Macmillan, 2006), 2, 11.
73. Simon Richmond et al., Korea, 8th ed. (Footscray: Lonely Planet, 2010), 5.
74. Rothman, Devil’s Bargain, 10.
75. P. J. O’Rourke, Holidays in Hell (London: Grove Press UK, 1988), 12, 17. In the ab-

sence of up- to- date guidebooks, O’Rourke relied on a twenty- year- old Hachette guide and 
an “1876 Baedeker I found in a New England thrift shop” (26).

76. Hämäläinen, Yemen, 3
77. Hämäläinen, Yemen, 87.
78. Serhil Plokhy, Chernobyl: History of a Tragedy (London: Allen Lane, 2018), 345.
79. Johann Wolfgang von Goethe, Faust: Eine Tragödie. Textkritisch durchgesehen und 

mit Anmerkungen versehen von Erich Trunz (Goethes Werke, Hamburger Ausgabe, vol. 3: 
Dramatische Dichtungen, vol. 1 [Hamburg: Christian Wegner, 1949]), 218.

80. Thorau, Guides, 138n.
81. Forster, Room with a View.
82. Markus Lenzen et al., “The Carbon Footprint of Global Tourism,” Nature Climate 

Change 8 (2018): 522–28.
83. Santo Cilauro, Tom Gleisner, and Rob Sitch, Molvanîa: A Land Still Untouched by 

Modern Dentistry (Melbourne: Hardie Grant Books, 2013), 41; Santo Cilauro, Tom Gleisner, 
and Rob Sitch, Phaic Tăn: Sunstroke on a Shoestring (London: Quadrille, 2005), 75; and 
Santo Cilauro, Tom Gleisner, and Rob Sitch, San Sombrèro: A Land of Carnivals, Cocktails 
and Coups (London: Quadrille, 2006), 184.

23: GANDHI’S SALT

1. The literature on Gandhi defies comprehensive annotation, and it is not always 
driven by scholarly motives. For some of the more academic overviews, see Judith M. 
Brown, Gandhi: Prisoner of Hope (New Haven, CT: Yale University Press, 1989); B. R. Nanda, 
Mahatma Gandhi: A Biography (Delhi: Oxford University Press, 1982 [1958]); Dietmar Ro-
thermund, Mahatma Gandhi: An Essay in Political Biography (New Delhi: Manohar, 1991); 
Arvind Sharma, Gandhi: A Spiritual Biography (New Haven, CT: Yale University Press, 2013); 
Shahid Amin, “Gandhi as Mahatma: Gorakhpur District, Eastern UP, 1921–2,” in Ranajit 
Guha and Gayatri Chakravorty Spivak, eds., Selected Subaltern Studies, 288–348 (New York: 
Oxford University Press, 1988); and Ramachandra Guha, Gandhi: The Years That Changed 
the World, 1914–1948 (London: Penguin, 2018).



 721 

N O T E S   T O   P A G E S   3 4 7 — 3 5 3

2. B. R. Nanda, In Search of Gandhi: Essays and Reflections (New Delhi: Oxford University 
Press, 2008), 78–80, 78 (quotation).

3. Joachim Radkau, The Age of Ecology: A Global History (Cambridge: Polity Press, 2013).
4. Maria Misra, Vishnu’s Crowded Temple: India since the Great Rebellion (London: Allen 

Lane, 2007), 194.
5. Quoted in Louis Fischer, The Life of Mahatma Gandhi (London: Vintage, [2015?]), 

279.
6. Suchitra, “What Moves Masses: Dandi March as Communication Strategy,” Eco-

nomic and Political Weekly 30, no. 14 (April 8, 1995): 743–46; here, 744.
7. See Fischer, Life. The book had a chapter “My Week with Gandhi” (366–82.)
8. Sean Scalmer, Gandhi in the West: The Mahatma and the Rise of Radical Protest (Cam-

bridge: Cambridge University Press, 2011), 39 (quotation), 44.
9. Scalmer, Gandhi, 40, 45.
10. Dennis Dalton, Mahatma Gandhi: Nonviolent Power in Action (New York: Columbia 

University Press, 1993), 107n.
11. See Scalmer, Gandhi, 50–60, 52 (quotation).
12. Nanda, Mahatma Gandhi, 316; and Neil Elkes, “New Future for Hotel Building 

Where Mahatma Gandhi Ate,” Birmingham Mail, October 18, 2017, accessed June 13, 2020, 
https://www.birminghammail.co.uk/news/midlands- news/new- future- hotel- building- 
mahatma- 13775084.

13. Fischer, Life, 283.
14. Fischer, Life, 10n.
15. Nanda, In Search of Gandhi, 79.
16. Kathryn Tidrick, Gandhi: A Political and Spiritual Life (London: I. B. Tauris, 2006), 

225.
17. Nanda, Mahatma Gandhi, 294–97.
18. See p. 443–44.
19. See p. 456–57.
20. M. K. Gandhi, An Autobiography or The Story of My Experiments with Truth (Ahmed-

abad: Navajivan, 1927), ix (quotations), 18.
21. Gandhi, Autobiography,174. See also p. 339.
22. Brown, Gandhi, 31.
23. David Hardiman, Gandhi in His Time and Ours: The Global Legacy of His Ideas 

(London: Hurst, 2003), 39–59.
24. James R. Andrews and David Zarefsky, Contemporary American Voices: Significant 

Speeches in American History, 1945–Present (White Plains, NY: Longman, 1992), 80. See also 
Bidyut Chakrabarty, Confluence of Thought: Mahatma Gandhi and Martin Luther King, Jr. 
(New York: Oxford University Press, 2013).

25. See Hardiman, Gandhi, 255–93.
26. Brown, Gandhi, 167; and Rothermund, Mahatma Gandhi, 59.
27. See Theodore Sands and Chester Penn Higby, “France and the Salt Tax,” Historian 

11, no. 2 (March 1949): 145–65.
28. Nanda, In Search of Gandhi, 81.
29. Brown, Gandhi, 228.
30. Ramachandra Guha and Juan Martinez- Alier, Varieties of Environmentalism: Essays 

North and South (London: Earthscan, 1997), 155.
31. E. F. Schumacher, Small Is Beautiful: A Study of Economics as if People Mattered 

(London: Blond & Briggs, 1973), 29.
32. Knowledge in Civil Society, Knowledge Swaraj: An Indian Manifesto on Science 

and Technology (Tarnaka: Centre for World Solidarity, December 2009), p. 5, accessed 



 722 

N O T E S   T O   P A G E S   3 5 3 — 3 5 7

November 3, 2021, https://steps- centre.org/anewmanifesto/manifesto_2010/clusters 
/cluster5/Indian_Manifesto.pdf.

33. Rob Nixon, Slow Violence and the Environmentalism of the Poor (Cambridge, MA: 
Harvard University Press, 2011), 28. On the environmentalism of the poor, see p. 533.

34. Robert S. Emmett and David E. Nye, The Environmental Humanities: A Critical Intro-
duction (Cambridge, MA: MIT Press, 2017), 11.

35. Ursula K. Heise, Imagining Extinction: The Cultural Meanings of Endangered Species 
(Chicago: University of Chicago Press, 2016), 117n.

36. Miriam Tola, “Between Pachamama and Mother Earth: Gender, Political Ontology 
and the Rights of Nature in Contemporary Bolivia,” Feminist Review 118 (2018): 25–40; 
here, 26n.

37. Shashi Tharoor, Inglorious Empire: What the British Did to India (London: Penguin, 
2017), 242.

38. Nelson Mandela, Long Walk to Freedom (London: Abacus, 2011 [1994]), 147.
39. Melinda Henneberger, “Nader Sees a Bright Side to a Bush Victory,” New York 

Times, November 1, 2000, p. A29.
40. Hardiman, Gandhi, 70.
41. Hardiman, Gandhi, 71.
42. Rothermund, Mahatma Gandhi, 3.
43. Misra, Vishnu’s Crowded Temple, 190–92.
44. Rothermund, Mahatma Gandhi, 63.
45. Paul Krugman, “The Theory of Interstellar Trade,” Economic Inquiry 48 (2010): 

1119–23.
46. See “All Prizes in Economic Sciences,” accessed November 3, 2021, https://www 

.nobelprize.org/prizes/uncategorized/all- prizes- in- economic- sciences/.
47. Elinor Ostrom, Governing the Commons: The Evolution of Institutions for Collective Ac-

tion (Cambridge: Cambridge University Press, 2015 [1990]), 26.
48. For Hardin’s landmark essay, see Garrett Hardin, “The Tragedy of the Commons,” 

Science 162 (1968): 1243–48.
49. Ostrom, Governing the Commons, 21n.
50. Ostrom, Governing the Commons, 214.
51. Lee Anne Fennell, “Ostrom’s Law: Property Rights in the Commons,” International 

Journal of the Commons 5 (2011): 9–27; here, 10.
52. Brown, Gandhi, 42n.
53. Anne Feuchter- Schawelka, “Siedlungs-  und Landkommunebewegung,” in Diethart 

Kerbs and Jürgen Reulecke, eds., Handbuch der deutschen Reformbewegungen 1880–1933, 
227–44 (Wuppertal: Hammer, 1998), 237.

54. Joshua Clark Davis, From Head Shops to Whole Foods: The Rise and Fall of Activist 
Entrepreneurs (New York: Columbia University Press, 2017), 176–223; and Helga Willer, ed., 
Ökologischer Landbau in Europa (Holm: Deukalion, 1998).

55. James C. Whorton, Crusaders for Fitness: The History of American Health Reformers 
(Princeton, NJ: Princeton University Press, 1982), 201, 204 (quotation).

56. See p. 164.
57. Gandhi, Autobiography.
58. Sharma, Gandhi, 127.
59. Adam D. Shprintzen, The Vegetarian Crusade: The Rise of an American Reform Move-

ment, 1817–1921 (Chapel Hill: University of North Carolina Press, 2013), 162.
60. Marc Cluet, “Vorwort,” in Cluet and Catherine Repussard, eds., “Lebensreform”: Die 

soziale Dynamik der politischen Ohnmacht, 11–48 (Tübingen: Francke, 2013), 22.



 723 

N O T E S   T O   P A G E S   3 5 7 — 3 6 2

61. Misra, Vishnu’s Crowded Temple, 153.
62. Uwe Müller et al., “Agrarismus und Agrareliten im östlichen Mitteleuropa: For-

schungsstand, Kontextualisierung, Thesen,” in Eduard Kubu° et al., eds., Agrarismus und 
Agrareliten in Ostmitteleuropa, 15–116 (Prague: Dokor̆án, 2013), 66.

63. Quoted in Fischer, Gandhi, 125.
64. Krugman, “Theory,” 1119.
65. This is arguably a pathetic way to conclude, but please note that this is the last sen-

tence in the final chapter that I wrote. If you ever spend five years of your life looking the 
full horror of modern history in the face, you will understand why I wrote this.

24: THE 1970 TOKYO RESOLUTION

1. Andrew Gordon, A Modern History of Japan: From Tokugawa Times to the Present (New 
York: Oxford University Press, 2003), 246, 265; Tertius Chandler and Gerald Fox, 3000 
Years of Urban Growth (New York: Academic Press, 1974), 341.

2. The New Official Guide: Japan, comp. Japan National Tourist Organization, pub. 
Japan Travel Bureau (Tokyo: Japan National Tourist Organization, 1966), 300.

3. Shigeto Tsuru, ed., Proceedings of International Symposium: Environmental Disruption, 
March 1970, Tokyo (Tokyo: Asahi Evening News, 1970), xviii–xxi, 319.

4. See Frank Uekötter, “Earth Day,” in Edward J. Blum, ed., America in the World, 1776 
to the Present: A Supplement to the Dictionary of American History, vol. 1, A–L, 305–6 (Farm-
ington Hills, MI: Charles Scribner’s, 2016).

5. John McCormick, Reclaiming Paradise: The Global Environmental Movement (Bloom-
ington: Indiana University Press, 1991), 91.

6. Shigeto Tsuru, The Political Economy of the Environment: The Case of Japan (London: 
Athlone Press, 1999), 67; Shigeto Tsuru, “Foreword,” in Tsuru, Proceedings, xiii–xiv; here, 
xiii.

7. Tsuru, Proceedings, 319n.
8. Declaration of the United Nations Conference on the Human Environment, ad-

opted June 1972, accessed November 3, 2021, http://www.un- documents.net/unchedec 
.htm. Tsuru was one of the corresponding consultants for the unofficial conference report. 
(Barbara Ward and René Dubos, Only One Earth: The Care and Maintenance of a Small Planet 
[London: Andre Deutsch, 1972], 21.)

9. See p. 327.
10. See Jan- Henrik Meyer, “From Nature to Environment: International Organizations 

and Environmental Protection before Stockholm,” in Wolfram Kaiser and Jan- Henrik 
Meyer, eds., International Organizations and Environmental Protection: Conservation and Glo-
balization in the Twentieth Century, 31–73 (New York: Berghahn Books, 2017), 39–41.

11. Badisches Generallandesarchiv Karlsruhe Abt. 233 no. 3029, Kaiserlich Deutsche 
Botschaft in Frankreich to Reichskanzler von Bethmann Hollweg, November 11, 1909, p. 2.

12. See Frank Uekötter, “League of Nations,” in Kathleen A. Brosnan, ed., Encyclopedia 
of American Environmental History, vol. 3, 834–35 (New York: Facts on File, 2011).

13. Tsuru, Proceedings, vii, xv–xvii. The hegemony of Western academia was also on 
display in the committee behind the report commissioned by the secretary- general of the 
United Nations Conference on the Human Environment. Of 152 individuals involved, 20 
came from the United States and 53 from Western Europe while 44 came from countries 
of the Global South. (Ward and Dubos, Only One Earth, 13–22.)

14. Samy Friedman, “Facing Man and Society: The Challenge,” in Tsuru, Proceedings, 
32–37, here 37.

15. Tsuru, Proceedings, 319, 320.



 724 

N O T E S   T O   P A G E S   3 6 2 — 3 6 6

16. Shigeto Tsuru, Japan’s Capitalism: Creative Defeat and Beyond (Cambridge: Cam-
bridge University Press, 1994), 138.

17. Joseph L. Sax, “The Public Trust Doctrine in Natural Resource Law: Effective Judi-
cial Intervention,” Michigan Law Review 68, no. 3 (January 1970), 471–566.

18. Tsuru, Japan’s Capitalism, 138.
19. Joseph L. Sax, “Legal Redress of Environmental Disruption in the United States: 

The Role of Courts,” in Tsuru, Proceedings, 223–32; here, 231.
20. See Brett L. Walker, Toxic Archipelago: A History of Industrial Disease in Japan (Seattle: 

University of Washington Press, 2010), 122–26, 138–40, 147–50, 208–10.
21. Simon Avenell, Transnational Japan in the Global Environmental Movement (Hono-

lulu: University of Hawai‘i Press, 2017), 36.
22. Tsuru, Proceedings, xxi.
23. Avenell, Transnational Japan, 9.
24. Tsuru, Proceedings, 93.
25. Avenell, Transnational Japan, 35.
26. Walker, Toxic Archipelago, 218.
27. Tsuru, Japan’s Capitalism, 129.
28. Tsuru, Political Economy, 68.
29. Tsuru, Proceedings, 52.
30. See Paul Warde, Libby Robin, and Sverker Sörlin, The Environment: A History of the 

Idea (Baltimore: Johns Hopkins University Press, 2018).
31. Akira Iriye, Global Community: The Role of International Organizations in the Making 

of the Contemporary World (Berkeley: University of California Press, 2002), 144.
32. Tsuru, Proceedings, 52.
33. Indira Gandhi, Of Man and His Environment (New Delhi: Abhinav, 1992), 10. See 

also Stephen J. Macekura, Of Limits and Growth: The Rise of Global Sustainable Development 
in the Twentieth Century (New York: Cambridge University Press, 2015), 124n.

34. Martinez- Alier, The Environmentalism of the Poor: A Study of Ecological Conflicts and 
Valuation (Cheltenham: Edward Elgar, 2002).

35. World Commission on Environment and Development, Our Common Future: 
Development and International Economic Co- operation; Environment (N.p.: United Nations, 
1987), 54.

36. Elke Seefried, “Rethinking Progress: On the Origins of the Modern Sustainability 
Discourse, 1970–2000,” Journal of Modern European History 13 (2015): 377–99; here, 387–89.

37. For my own attempts to deliver, see Frank Uekötter, “Ein Haus auf schwankendem 
Boden: Überlegungen zur Begriffsgeschichte der Nachhaltigkeit,” Aus Politik und Zeitge-
schichte 64, no. 31 (July 28, 2014): 9–15, and “Wie bildet man für Nachhaltigkeit, wenn 
niemand mehr weiß, was Nachhaltigkeit ist? Eine historisch- politische Spurensuche,” 
Hessische Blätter für Volksbildung 68 (2018): 111–18.

38. Stanley P. Johnson, The Earth Summit: The United Nations Conference on Environment 
and Development (UNCED) (London: Graham & Trotman, 1993), 4n.

39. Ingrid Boas, “Earth Summit,” in Helmut K. Anheier and Mark Juergensmeyer, eds., 
Encyclopedia of Global Studies, 439–40 (Thousand Oaks, CA: Sage, 2012).

40. John Hemming, Tree of Rivers: The Story of the Amazon (London: Thames & Hudson, 
2008), 307.

41. Armin Grunwald and Jürgen Kopfmüller, Nachhaltigkeit: Eine Einführung (Frank-
furt: Campus, 2012), 23.

42. Ian Angus, Facing the Anthropocene: Fossil Capitalism and the Crisis of the Earth System 
(New York: Monthly Review Press, 2016), 27.

43. A. J. Tebble, F. A. Hayek (New York: Bloomsbury, 2013), 1.



 725 

N O T E S   T O   P A G E S   3 6 6 — 3 7 0

44. Tsuru, Proceedings, 268.
45. Sax, “Legal Redress,” 226n.
46. Joseph L. Sax, Defending the Environment: A Strategy for Citizen Action (New York: 

Alfred A. Knopf, 1971), 53.
47. Douglas Martin, “Joseph Sax, Who Pioneered Environmental Law, Dies at 78,” 

New York Times, March 10, 2014, accessed November 3, 2021, https://www.nytimes 
.com/2014/03/11/us/joseph- l- sax- who- pioneered- legal- protections- for- natural- resources 
- dies- at- 78.html?_r=0.

48. See pp. 182, 394.
49. John Lanchbery, “The Convention on International Trade in Endangered Species 

of Wild Fauna and Flora (CITES): Responding to Calls for Action from Other Nature Con-
servation Regimes,” in Sebastian Oberthür and Thomas Gehring, eds., International Inter-
action in Global Environmental Governance: Synergy and Conflict among International and EU 
Policies, 157–79 (Cambridge, MA: MIT Press, 2006), 159.

50. See pp. 552–53.
51. See pp. 311, 329.
52. Isao Sakaguchi, “The Roles of Activist NGOs in the Development and Transforma-

tion of IWC Regime: The Interaction of Norms and Power,” Journal of Environmental Studies 
and Sciences 3 (2013): 194–208; here, 199.

53. See European Commission, “Multilateral Environmental Agreements,” accessed 
November 3, 2021, http://ec.europa.eu/environment/international_issues/agreements 
_en.htm.

54. John Vogler, “Environmental Issues,” in John Baylis, Steve Smith, and Patricia 
Owens, eds., The Globalization of World Politics: An Introduction to International Relations, 
7th ed., 385–401 (New York: Oxford University Press, 2017), 393.

55. See pp. 582–83.
56. See p. 95.
57. McCormick, Reclaiming Paradise, 98.
58. Avenell, Transnational Japan, 199.
59. Mark Mazower, Governing the World: The History of an Idea (London: Penguin, 

2013), 331–42.
60. See p. 589. For the former, see Richard Elliot Benedick, Ozone Diplomacy: New Direc-

tions in Safeguarding the Planet (Cambridge, MA: Harvard University Press, 1998).
61. Thorsten Schulz- Walden, Anfänge globaler Umweltpolitik: Umweltsicherheit in der 

internationalen Politik (1969–1975) (Munich: Oldenbourg, 2013), 183–86.
62. Tsuru, “Foreword,” xiii.

25: THE 1976 TANGSHAN EARTHQUAKE

1. James Palmer, The Death of Mao: The Tangshan Earthquake and the Birth of the New 
China (London: Faber and Faber, 2013), 44n.

2. Rhett Butler, Gordon S. Stewart, and Hiroo Kanamori, “The July 27, 1976 Tangshan, 
China Earthquake: A Complex Sequence of Intraplate Events,” Bulletin of the Seismolo-
gical Society of America 69 (1979): 207–20; here, 207. For information from the Earthquake 
Hazard Program of the US Geological Service (USGS), see https://earthquake.usgs.gov 
/earthquakes/browse/m7- world.php?year=1976, accessed November 3, 2021. The Richter 
scale number follows the opinion of the USGS, but it should be noted that Richter scale 
assessments diverge to a certain extent, and contemporary assessments of the Tangshan 
earthquake ranged from 7.5 to 8.2. See Chen Yong et al., eds., The Great Tangshan Earth-
quake of 1976: An Anatomy of Disaster (Oxford: Pergamon Press, 1988), 97n.

3. Yong et al., Great Tangshan Earthquake, 7n.



 726 

N O T E S   T O   P A G E S   3 7 0 — 3 7 3

4. Palmer, Death of Mao, 236. Similar Butler, Stewart, and Kanamori, “July 27, 1976 
Tangshan,” 207.

5. Christiane Eifert, “Das Erdbeben von Lissabon 1755: Zur Historizität einer Naturka-
tastrophe,” Historische Zeitschrift 274 (2002): 633–64; here, 644.

6. Andrew Gordon, A Modern History of Japan: From Tokugawa Times to the Present (New 
York: Oxford University Press, 2003), 140.

7. See Mitsuo Yamakawa and Daisaku Yamamoto, Unravelling the Fukushima Disaster 
(London: Routledge, 2017).

8. Palmer, Death of Mao, 140n.
9. Conrad Totman, A History of Japan, 2nd ed. (Malden, MA: Blackwell, 2005), 162.
10. Arno Borst, “Das Erdbeben von 1348: Ein historischer Beitrag zur Katastrophenfor-

schung,” Historische Zeitschrift 233 (1981): 529–69; here, 532.
11. See Hayden White, Metahistory: The Historical Imagination in Nineteenth- Century Eu-

rope (Baltimore: Johns Hopkins University Press, 1973).
12. Mark Elvin, The Retreat of the Elephants: An Environmental History of China (New 

Haven, CT: Yale University Press, 2004), 432.
13. See Manfred Jakubowski- Tiessen and Hartmut Lehmann, eds., Um Himmels Willen: 

Religion in Katastrophenzeiten (Göttingen: Vandenhoeck & Ruprecht, 2003).
14. Mark D. Anderson, Disaster Writing: The Cultural Politics of Catastrophe in Latin Ame-

rica (Charlottesville: University of Virginia Press, 2011), 9.
15. Christian Pfister, “Strategien zur Bewältigung von Naturkatastrophen seit 1500,” 

in Pfister, ed., Am Tag Danach: Zur Bewältigung von Naturkatastrophen in der Schweiz 1500–
2000, 209–55 (Bern: Haupt, 2002), 214. Similarly, François Walter, Katastrophen: Eine Kul-
turgeschichte vom 16. bis ins 21. Jahrhundert (Stuttgart: Reclam, 2010), 12.

16. Matthew 27:51.
17. Daniel Pick, Rome or Death: The Obsession of General Garibaldi (London: Jonathan 

Cape, 2005), 58–62. For context, see Oliver Logan, “The Clericals and Disaster: Polemic 
and Solidarism in Liberal Italy,” in John Dickie, John Foot, and Frank M. Snowden, eds., 
Disastro! Disasters in Italy since 1860: Culture, Politics, Society, 98–112 (New York: Palgrave, 
2002).

18. Leopold von Ranke, Die Römischen Päpste in den letzten vier Jahrhunderten, 7th ed. 
(Leipzig: Duncker & Humblot, 1878), 754.

19. Judith Shapiro, Mao’s War against Nature: Politics and the Environment in Revolutio-
nary China (New York: Cambridge University Press, 2001), 49.

20. J. A. G. Roberts, A History of China, 2nd ed. (Basingstoke: Palgrave Macmillan, 
2006), 284.

21. Palmer, Death of Mao, 147. Authorities compiled a triumphalist booklet for inter-
national readers before the end of the year: After the Tangshan Earthquake: How the Chinese 
People Overcame a Major Natural Disaster (Peking: Foreign Language Press, 1976).

22. Shengrong Chen and Honggang Xu, “From Fighting against Death to Commem-
orating the Dead at Tangshan Earthquake Heritage Sites,” Journal of Tourism and Cultural 
Change (August 5, 2017): 1–22; here, 9.

23. Palmer, Death of Mao, 172.
24. Roberts, History of China, 285.
25. David Birmingham, A Concise History of Portugal, 2nd ed. (Cambridge: Cambridge 

University Press, 2003), 75; and Harsh K. Gupta and Vineet K. Gahalaut, Three Great Tsu-
namis: Lisbon (1755), Sumatra- Andaman (2004) and Japan (2011) (Dordrecht: Springer, 
2013), 28.

26. Geheimes Staatsarchiv Berlin I. HA Rep. 81 Gesandtschaft Dresden nach 1807 no. 
232, Solms to Bismarck, June 20, 1885, p. 4.



 727 

N O T E S   T O   P A G E S   3 7 4 — 3 7 6

27. Robin Harris, Dubrovnik: A History (London: Saqi Books, 2006), 322, 330.
28. Totman, History of Japan, 399.
29. Palmer, Death of Mao, 149.
30. Palmer, Death of Mao, 158.
31. Donald L. Miller, City of the Century: The Epic of Chicago and the Making of America 

(New York: Simon and Schuster, 1997), 168.
32. Greg Bankoff, Cultures of Disaster: Society and Natural Hazards in the Philippines 

(London: RoutledgeCurzon, 2003), 182.
33. David Alexander, “Messina, Italy, Tsunami (1908),” in K. Bradley Penuel and Matt 

Statler, eds., Encyclopedia of Disaster Relief, vol. 1, 414–16 (Thousand Oaks, CA: Sage, 2011), 
415.

34. See Wooyeal Paik, “Authoritarianism and Humanitarian Aid: Regime Stability and 
External Relief in China and Myanmar,” Pacific Review 24 (2011): 439–62.

35. Paik, “Authoritarianism,” 451.
36. Joan Hoff Wilson, Herbert Hoover: Forgotten Progressive (Boston: Little, Brown, 1975), 

114–17; Kendrick A. Clements, Hoover, Conservation, and Consumerism: Engineering the Good 
Life (Lawrence: University Press of Kansas, 2006), 111; and Felix Mauch, Erinnerungsfluten: 
Das Sturmhochwasser von 1962 im Gedächtnis der Stadt Hamburg (Munich: Dölling und 
Galitz, 2015), 62.

37. Edgar Wolfrum, Rot- Grün an der Macht: Deutschland 1998–2005 (Munich: Beck, 
2013), 488.

38. John Gooch, The Unification of Italy (London: Routledge, 2001), 37.
39. Julie A. Charlip, “Central America in Upheaval,” in Thomas H. Holloway, ed., A 

Companion to Latin American History, 406–23 (Malden, MA: Wiley- Blackwell, 2011), 410.
40. John Dickie and John Foot, “Introduction,” in Dickie, Foot, and Snowden, Di-

sastro! 3–57; here, 44.
41. Naomi Klein, The Shock Doctrine: The Rise of Disaster Capitalism (London: Penguin, 

2008), 4–6; 6 (quotation).
42. Alicia Dujovne Ortiz, Eva Perón (New York: St. Martin’s Press, 1995), 55–62.
43. Pfister, “Strategien,” 230n.
44. Richard M. Mizelle Jr., Backwater Blues: The Mississippi Flood of 1927 in the African 

American Imagination (Minneapolis: University of Minnesota Press, 2014), 136–39; Pete 
Daniel, Deep’n as It Come: The 1927 Mississippi River Flood (New York: Oxford University 
Press, 1977), 139–41; and John M. Barry, Rising Tide: The Great Mississippi Flood of 1927 and 
How It Changed America (New York: Touchstone, 1998), 323, 394n, 414.

45. Ted Steinberg, Acts of God: The Unnatural History of Natural Disaster in America (New 
York: Oxford University Press, 2000).

46. Gary Rivlin, Katrina: After the Flood (New York: Simon and Schuster, 2015), 387.
47. Wiebe E. Bijker, “The Oosterschelde Storm Surge Barrier: A Test Case for Dutch 

Water Technology, Management, and Politics,” Technology and Culture 43 (2002): 569–84.
48. Pierre Milza, Garibaldi (Paris: Fayard, 2012), 604. For more details, see Pick, Rome 

or Death, 5–22, 185–91, 194–200, 218. Garibaldi was by no means the first to have that 
idea; see Maria Margarita Segarra Lagunes, Il Tevere e Roma: Storia di Una Simbiosi (Rome: 
Gangemi, 2004), 117–29.

49. Yang Zhang et al., “Planning and Recovery Following the Great 1976 Tangshan 
Earthquake,” Journal of Planning History 14 (2015): 224–43; Beatrice Chen, “‘Resist the 
Earthquake and Rescue Ourselves’: The Reconstruction of Tangshan after the 1976 Earth-
quake,” in Lawrence J. Vale and Thomas J. Campanella, eds., The Resilient City: How Modern 
Cities Recover from Disaster, 235–53 (New York: Oxford University Press, 2005), 248.



 728 

N O T E S   T O   P A G E S   3 7 6 — 3 9 2

50. Yuval Noah Harari, Sapiens: A Brief History of Humankind (London: Vintage Books, 
2011), 393.

51. Palmer, Death of Mao, 129. For photographs that confirm this observation, see 
The Mammoth Tangshan Earthquake of 1976 Building Damage Photo Album, comp. China 
Academy of Building Research (Beijing: China Aademic, 1986).

52. Gregory Clancey, Earthquake Nation: The Cultural Politics of Japanese Seismicity, 
1868–1930 (Berkeley: University of California Press, 2006), 2.

53. For the latter interpretation, see Richard C. Keller, Fatal Isolation: The Devastating 
Paris Heat Wave of 2003 (Chicago: University of Chicago Press, 2015).

54. Micah S. Muscolino, The Ecology of War in China: Henan Province, the Yellow River, 
and Beyond, 1938–1950 (New York: Cambridge University Press, 2015), 2.

55. Zhang et al., “Planning,” 229, 231, 233n.
56. Zhang et al., “Planning,” 228.
57. Keishi Shiono et al., “Lessons Learned from Reconstruction Following a Disaster: 

Enhancement of Regional Seismic Safety Attained after the 1976 Tangshan, China Earth-
quake,” Doboku Gakkai Ronbunshu 513 (1995): 9–15; here, 14.

58. Zhang et al., “Planning,” 232.
59. Harry Yeh, Shinji Sato and Yoshimitsu Tajima, “The 11 March 2011 East Japan 

Earthquake and Tsunami: Tsunami Effects on Coastal Infrastructure and Buildings,” Pure 
and Applied Geophysics 170 (2013): 1019–31; here, 1021.

60. Hou- Can Zhang and Yi- Zhong Zhang, “Psychological Consequences of Earth-
quake Disaster Survivors,” International Journal of Psychology 26 (1991): 613–21; here, 616.

61. Chen and Xu, “From Fighting against Death,” 9–13.
62. Linda K. Richter, “The Politics of Heritage Tourism Development: Emerging Issues 

for the New Millennium,” in Gerard Corsane, ed., Heritage, Museums and Galleries: An Intro-
ductory Reader, 257–71 (London: Routledge, 2005), 266. For the online journal, still a stub 
when the book went to press, see https://www.dark- tourism.org.uk, accessed November 
3, 2021.

PART VI
THE FINAL RESERVES

1. Jean Brunhes, Les Limites de notre Cage: Discours prononcé à l’occasion de l’inauguration 
solennelle des cours universitaires le 15 Novembre 1909 (Fribourg: Imprimerie de l’Œuvre de 
Saint- Paul, 1911), 5. All translations by the author.

2. Brunhes cited Peary’s ongoing exploration as a reason for delaying publication of 
his lecture for more than a year (Brunhes, Limites, vi), but it is equally plausible that the 
delay was due to the notorious attitude of academics toward deadlines.

3. Brunhes, Limites, 3, 5 (quotation).
4. Sabine Höhler, Spaceship Earth in the Environmental Age, 1960–1990 (London: Pick-

ering & Chatto, 2015), 5. However, Höhler mistakenly dates Brunhes’s lecture to 1911.
5. See Exodus 2:3.
6. Brunhes, Limites, 38.

26: KRUGER NATIONAL PARK

1. Leonard Thompson, A History of South Africa, 3rd ed. (New Haven, CT: Yale Univer-
sity Press, 2001), 221.

2. S. C. J. Joubert, “The Kruger National Park: An Introduction,” Koedoe 29 (1986): 1–11; 
here, 9.

3. William Beinart and Peter Coates, Environment and History: The Taming of Nature in 
the USA and South Africa (London: Routledge, 1995), 77.



 729 

N O T E S   T O   P A G E S   3 9 2 — 3 9 4

4. Jane Carruthers, The Kruger National Park: A Social and Political History (Pietermaritz-
burg: University of Natal Press, 1995), 48.

5. Jane Carruthers, “Dissecting the Myth: Paul Kruger and the Kruger National Parks,” 
Journal of Southern African Studies 20 (1994): 263–83; here, 263.

6. Alfred Runte, National Parks: The American Experience, 2nd ed. (Lincoln: University 
of Nebraska Press, 1987), 17–22.

7. Melissa Harper and Richard White, “How National Were the First National Parks? 
Comparative Perspectives from the British Settler Societies,” in Bernhard Gissibl, Sabine 
Höhler, and Patrick Kupper, eds., Civilizing Nature: National Parks in Global Historical Per-
spective, 50–67 (New York: Berghahn Books, 2012), 52, 58; and Theodore Catton, “A Short 
History of the New Zealand National Park System,” in Adrian Howkins, Jared Orsi, and 
Mark Fiege, eds., National Parks beyond the Nation: Global Perspectives on “America’s Best 
Idea”, 68–90 (Norman: University of Oklahoma Press, 2016), 72n.

8. Emily Wakild, Revolutionary Parks: Conservation, Social Justice, and Mexico’s National 
Parks, 1910–1940 (Tucson: University of Arizona Press, 2011).

9. David Thom, Heritage: The Parks of the People (Auckland: Lansdowne Press, 1987), 97.
10. Irena Cristalis, East Timor: A Nation’s Bitter Dawn, 2nd ed. (London: Zed Books, 

2009), 272; see also http://datazone.birdlife.org/site/factsheet/tasitolu- iba- timor- leste 
/text, accessed November 3, 2021.

11. Carolin Firouzeh Roeder, “Slovenia’s Triglav National Park: From Imperial Border-
land to National Ethnoscape,” in Gissibl, Höhler, and Kupper, Civilizing Nature, 240–55.

12. Christopher Bennett, Yugoslavia’s Bloody Collapse: Causes, Course and Consequences 
(London: Hurst, 1995), 150.

13. James Bryce, “Should Cars Be Admitted in Yosemite?” in David Harmon, ed., Mirror 
of America: Literary Encounters with the National Parks, 123–27 (Boulder, CO: Roberts Rine-
hart, 1989), 124.

14. For a genealogy of the remark, see Alan MacEachern, “Canada’s Best Idea? The Ca-
nadian and American National Park Services in the 1910s,” in Howkins, Orsi, and Fiege, 
National Parks, 51–67; here, 51.

15. Marine Deguignet et al., 2014 United Nations List of Protected Areas (Cambridge: 
UNEP World Conservation Monitoring Centre, 2014), 2.

16. Sterling Evans, The Green Republic: A Conservation History of Costa Rica (Austin: Uni-
versity of Texas Press, 1999), 7; and Samuel Bridgewater, A Natural History of Belize: Inside 
the Maya Forest (Austin: University of Texas Press, 2012), 9, 205.

17. Martine Valo, “Gabon: Protecting Vital Forests, and Communities,” The Guardian, 
August 27, 2015, accessed November 3, 2021, https://www.theguardian.com/world/2015 
/aug/27/gabon- forests- protect- communities- biodiversity- climate- change.

18. Deguignet et al., 2014 United Nations List, 19.
19. José Drummond, “From Randomness to Planning: The 1979 Plan for Brazilian Na-

tional Parks,” in Howkins, Orsi, and Fiege, National Parks, 210–34; here, 213.
20. James Sievert, The Origins of Nature Conservation in Italy (Bern: Peter Lang, 2000), 

200.
21. See Karen B. Wiley and Steven L. Rhodes, “From Weapons to Wildlife: The Trans-

formation of the Rocky Mountain Arsenal,” Environment 40, no. 5 (1998): 4–11, 28–35.
22. Kim Jeong- su, “DMZ Not Recognized as a Biosphere Reserve,” Hankyoreh, July 14, 

2012, accessed November 3, 2021, http://english.hani.co.kr/arti/english_edition/e_in-
ternational/542513.html. See also Julia Adeney Thomas, “The Exquisite Corpses of Na-
ture and History: The Case of the Korean DMZ,” in Chris Pearson, Peter Coates, and Tim 
Cole, eds., Militarized Landscapes: From Gettysburg to Salisbury Plain, 151–68 (London: 
Continuum, 2010), and Ke Chung Kim, “Preserving Korea’s Demilitarized Corridor for 



 730 

N O T E S   T O   P A G E S   3 9 4 — 3 9 7

Conservation: A Green Approach to Conflict Resolution,” in Saleem H. Ali, ed., Peace 
Parks: Conservation and Conflict Resolution, 239–59 (Cambridge, MA: MIT Press, 2007); 
and Ko Dong- hwan, “South Korean Border Now UNESCO Biosphere Reserves,” Korea 
Times, June 20, 2019, accessed November 3, 2021, https://www.koreatimes.co.kr/www 
/nation/2019/06/371_270949.html.

23. Zemaitija National Park, “The Cold War Exposition,” accessed November 3, 2021, 
http://zemaitijosnp.lt/en/veikla/places- to- visit/cold- war- exposition/.

24. David Lawrence, Kakadu: The Making of a National Park (Victoria: Melbourne Uni-
versity Press, 2000).

25. Bundesarchiv B 245/137, p. 150.
26. Tenth General Assembly of I.U.C.N., New Delhi, December 1st, 1969, “Resolution 

1: National Park Definition,” in Richard van Osten, ed., World National Parks: Progress and 
Opportunities, 5 (Brussels: Hayez, 1972).

27. Corey Ross, Ecology and Power in the Age of Empire: Europe and the Transformation of 
the Tropical World (Oxford: Oxford University Press, 2017), 245.

28. See Maglosia B. Nowak- Kemp, Julian P. Hume, “The Oxford Dodo. Part 1: The Mu-
seum History of the Tradescant Dodo: Ownership, Displays and Audience,” Historical Bio-
logy 29 (2017), 234–47; and Maglosia B. Nowak- Kemp, Julian P. Hume, “The Oxford Dodo. 
Part 2: From Curiosity to Icon and Its Role in Displays, Education and Research,” Histo-
rical Biology 29 (2017): 296–307. For the general context, see Eric Baratay and Elisabeth 
Hardouin- Fugier, Zoo: A History of Zoological Gardens in the West (London: Reaktion Books, 
2002), and Susanne Köstering, Natur zum Anschauen: Das Naturkundemuseum des deutschen 
Kaiserreichs 1871–1914 (Cologne: Böhlau, 2003).

29. Kevin Y. L. Tan, Of Whales and Dinosaurs: The Story of Singapore’s Natural History 
Museum (Singapore: NUS Press, 2015), 1.

30. Frank Uekoetter, The Green and the Brown: A History of Conservation in Nazi Germany 
(New York: Cambridge University Press, 2006), 49.

31. Alfred Runte, National Parks: The American Experience, 2nd ed. (Lincoln: Univer-
sity of Nebraska Press, 1987), 108. See also Jack E. Davis, An Everglades Providence: Marjory 
Stoneman Douglas and the American Environmental Century (Athens: University of Georgia 
Press, 2009), 366–72.

32. Carruthers, Kruger National Park, 63.
33. See Charles S. Maier, “Consigning the Twentieth Century to History: Alternative 

Narratives for the Modern Era,” American Historical Review 105 (2000): 807–31. See also 
Charles S. Maier, “Leviathan 2.0: Inventing Modern Statehood,” in Emily S. Rosenberg, 
ed., A World Connecting, 1879–1845, 27–282 (Cambridge, MA: Belknap Press of Harvard 
University Press, 2012).

34. Runte, National Parks, 47.
35. Carruthers, Kruger National Park, 19, 33–36, 53. See also Jane Carruthers, Wildlife 

and Warfare: The Life of James Stevenson- Hamilton (Pietermaritzburg: University of Natal 
Press, 2001).

36. Tom Mels, Wild Landscapes: The Cultural Nature of Swedish National Parks (Lund: 
Lund University Press, 1999), 94.

37. William M. Adams, Against Extinction: The Story of Conservation (London: Earth-
scan, 2004), 93n, 96.

38. Jeyamalar Kathirithamby- Wells, “From Colonial Imposition to National Icon: Ma-
laysia’s Taman Negara National Park,” in Gissibl, Höhler, and Kupper, Civilizing Nature, 
84–101; here, 95.

39. See Merlin Waterson, The National Trust: The First Hundred Years (London: National 
Trust, 1997).



 731 

N O T E S   T O   P A G E S   3 9 7 — 4 0 1

40. See Mark David Spence, Dispossessing the Wilderness: Indian Removal and the Making 
of the National Parks (New York: Oxford University Press, 1999).

41. Teijo Rytteri and Riikka Puhakka, “Formation of Finland’s National Parks as a Polit-
ical Issue,” Ethics, Place and Environment 12 (2009): 91–106; here, 95n.

42. Kevin McNamee, “From Wild Places to Endangered Spaces: A History of Canada’s 
National Parks,” in Philip Dearden and Rick Rollins, eds., Parks and Protected Areas in Ca-
nada: Planning and Management, 17–44 (Toronto: Oxford University Press, 1993), 32.

43. Carruthers, “Dissecting the Myth,” 271.
44. For critical perspectives, see C. Michael Hall and Warwick Frost, “National Parks 

and the ‘Worthless Land Hypothesis’ Revisited,” in Hall and Frost, eds., Tourism and Na-
tional Parks: International Perspectives on Development, Histories and Change, 45–62 (London: 
Routledge, 2009), and Richard W. Sellars, “National Parks: Worthless Lands or Competing 
Land Values?” Journal of Forest History 27, no. 3 (1983): 130–34.

45. See Robert W. Righter, The Battle over Hetch Hetchy: America’s Most Controversial 
Dam and the Birth of Modern Environmentalism (New York: Oxford University Press, 2005).

46. Runte, National Parks, 58, 129.
47. Carruthers, Kruger National Park, 23.
48. See Mark Dowie, Conservation Refugees: The Hundred- Year Conflict between Global 

Conservation and Native Peoples (Cambridge, MA: MIT Press, 2009); and Karl Jacoby, Crimes 
against Nature: Squatters, Poachers, Thieves, and the Hidden History of American Conservation 
(Berkeley: University of California Press, 2014 [2001]).

49. Deguignet et al., 2014 United Nations List, 14.
50. See https://www.cbd.int/sp/targets/, accessed November 3, 2021.
51. Peter A. Lindsey et al., “Wildlife Viewing Preferences of Visitors to Protected Areas 

in South Africa: Implications for the Role of Ecotourism in Conservation,” Journal of Eco-
tourism 6 (2007): 19–33; here, 20.

52. Sanette Ferreira and Alet Harmse, “Kruger National Park: Tourism Development 
and Issues around the Management of Large Numbers of Tourists,” Journal of Ecotourism 
13 (2014): 16–34; here, 22.

53. Tom Turner, David Brower: The Making of the Environmental Movement (Oakland: 
University of California Press, 2015), 140.

54. Jean Chrétien, Straight from the Heart (Toronto: Key Porter Books, 1994), 68.
55. See Kevin McNamee, “From Wild Places to Endangered Spaces: A History of Can-

ada’s National Parks,” Dearden and Rollins, Parks and Protected Areas, 17–44; here, 33n.
56. L. Zhou and C.E.P. Seethal, “Tourism Policy, Biodiversity Conservation and Man-

agement: A Case of the Kruger National Park, South Africa,” International Journal of Sustai-
nable Development and World Ecology 18 (2011): 393–403; here, 393.

57. Jeff Schauer, “The Elephant Problem: Science, Bureaucracy, and Kenya’s National 
Parks, 1955 to 1975,” African Studies Review 58 (2015): 177–98.

58. Maier, “Consigning the Twentieth Century,” 814.
59. Michael Slezak, “Conservation Report Reinforces Fears over ‘Paper Parks,’” New 

Scientist, November 13, 2014, accessed November 3, 2021, https://www.newscientist.com/
article/dn26552- conservation- report- reinforces- fears- over- paper- parks/.

60. Hans Schwenkel, Taschenbuch des Naturschutzes (Salach: Kaißer, 1941), 6, 46–51.
61. SANParks Annual Report 2015/16, pp. 6, 47, accessed November 3, 2021, https://

www.sanparks.org/assets/docs/general/annual- report- 2016.pdf.
62. Elizabeth Lunstrum, “Conservation Meets Militarisation in Kruger National Park: 

Historical Encounters and Complex Legacies,” Conservation and Society 13 (2015): 356–69; 
here, 361.

63. Elizabeth Lunstrum, “Articulated Sovereignty: Extending Mozambican State 



 732 

N O T E S   T O   P A G E S   4 0 1 — 4 0 3

Power through the Great Limpopo Transfrontier Park,” Political Geography 36 (2013): 1–11; 
here, 3n. On the failure of earlier attempts to create a transnational park, see Clapperton 
Mavhunga and Marja Spierenburg, “Transfrontier Talk, Cordon Politics: The Early History 
of the Great Limpopo Transfrontier Park in Southern Africa, 1925–1940,” Journal of Sout-
hern African Studies 35 (2009): 715–35.

64. Patrick Kupper, Creating Wilderness: A Transnational History of the Swiss National 
Park (New York: Berghahn Books, 2014), 184 (quotation), 192.

65. Carruthers, Kruger National Park, 79.
66. Linda Flint McClelland, Building the National Parks: Historic Landscape Design and 

Construction (Baltimore: Johns Hopkins University Press, 1998); and Runte, National Parks, 
82, 94.

67. Bryce, “Should Cars Be Admitted?” 126.
68. See Wilfried Huismann, Schwarzbuch WWF: Dunkle Geschäfte im Zeichen des Panda 

(Gütersloh: Gütersloher Verlagshaus, 2012), 22–28.
69. Lindsey, “Wildlife Viewing Preferences,” 29.
70. Angela Gaylard, Norman Owen- Smith, and Jessica Redfern, “Surface Water Avail-

ability: Implications for Heterogeneity and Ecosystem Processes,” in Johan T. du Toit, 
Kevin H. Rogers, and Harry C. Biggs, eds., The Kruger Experience: Ecology and Management of 
Savanna Heterogeneity, 171–88 (Washington, DC: Island Press, 2003), 171, 176.

71. Ian J. Whyte, Rudi J. van Aarde, and Stuart L. Pimm, “Kruger’s Elephant Popula-
tion: Its Size and Consequences for Ecosystem Heterogeneity,” in du Toit, Rogers, and 
Biggs, Kruger Experience, 332–48; here, 338.

72. Llewellyn C. Foxcroft, David M. Richardson, and John R. U. Wilson, “Ornamental 
Plants as Invasive Aliens: Problems and Solutions in Kruger National Park, South Africa,” 
Environmental Management 41 (2008): 32–51.

73. Michael G. L. Mills et al., “Reflections on the Kruger Experience and Reaching For-
ward,” in du Toit, Rogers, and Biggs, Kruger Experience, 488–501; here, 491.

74. Julian Rademeyer, Killing for Profit: Exposing the Illegal Rhino Horn Trade (Cape Town: 
Zebra Press, 2012).

75. Antonio Cederna, La Distruzione della Natura in Italia (Torino: Einaudi, 1975), 196.
76. Paige West, James Igoe, and Dan Brockington, “Parks and Peoples: The Social Im-

pact of Protected Areas,” Annual Review of Anthropology 35 (2006): 251–77; here, 255.
77. Adams, Against Extinction, 120, 207n.
78. Hana Sakata and Bruce Prideaux, “An Alternative Approach to Community- Based 

Ecotourism: A Bottom- up Locally Initiated Non- Monetised Project in Papua New Guinea,” 
Journal of Sustainable Tourism 21 (2013): 880–99.

79. See Peter Lundgreen, Standardization— Testing— Regulation: Studies in the History of 
the Science- Based Regulatory State (Germany and the U.S.A., 19th and 20th Centuries) (Biele-
feld: Kleine, 1986).

80. David Turton, “The Mursi and National Park Development in the Lower Omo 
Valley,” in David Anderson and Richard Grove, eds., Conservation in Africa: People, Policies 
and Practice, 169–86 (Cambridge: Cambridge University Press, 1987), 173, 180.

81. James Fairhead and Melissa Leach, “Practicing ‘Biodiversity’ in Guinea: Nature, 
Nation and an International Convention,” Oxford Development Studies 31 (2003): 427–39.

82. Carruthers, “Dissecting the Myth,” 264.
83. Rademeyer, Killing for Profit, 301.
84. Ferreira and Harmse, “Kruger National Park,” 23.
85. Salomon Joubert, The Kruger National Park: A History, vol. 1 (Johannesburg: High 

Branching, 2007), 122.
86. For an influential critique of the wilderness trope, see William Cronon, “The 



 733 

N O T E S   T O   P A G E S   4 0 3 — 4 0 8

Trouble with Wilderness; or, Getting Back to the Wrong Nature,” in Cronon, ed., Un-
common Ground: Rethinking the Human Place in Nature, 69–90 (New York: Norton, 1995). 
However, it is worth noting that a German scholar published a best- selling book on how 
landscapes were culturally constructed during the same year without triggering a similar 
controversy. (Hansjörg Küster, Geschichte der Landschaft in Mitteleuropa: Von der Eiszeit bis 
zur Gegenwart [Munich: Beck, 1995].)

87. Jane Carruthers, “Pilanesberg National Park, North West Province, South Africa: 
Uniting Economic Development with Ecological Design; A History, 1960s to 1984,” Koedoe 
53 (2011): 1–10; here, 8.

88. Ferreira and Harmse, “Kruger National Park,” 19, 22.

27: EUCALYPTUS

1. Sandra M. Sufian, Healing the Land and the Nation: Malaria and the Zionist Project in 
Palestine, 1920–1947 (Chicago: University of Chicago Press, 2007), 41.

2. Alon Tal, Pollution in a Promised Land: An Environmental History of Israel (Berkeley: 
University of California Press, 2002), 77.

3. Aaron Kalman, “Crikey! Eucalyptus Selected Most ‘Israeli’ Tree,” Times of Israel, 
February 5, 2012, accessed November 3, 2021, http://www.timesofisrael.com/crikey- 
eucalyptus- elected- most- israeli- tree/.

4. A. R. Penfold and J. L. Willis, The Eucalypts: Botany, Cultivation, Chemistry, and Utili-
zation (London: Leonard Hill, 1961), xix.

5. Tom Griffiths, Forests of Ash: An Environmental History (Cambridge: Cambridge Uni-
versity Press, 2001), 1.

6. Geoffrey Bolton, Spoils and Spoilers: Australians Make their Environment 1788–1980 
(Sydney: George Allen and Unwin, 1981), 45.

7. Robin W. Doughty, The Eucalyptus: A Natural and Commercial History of the Gum Tree 
(Baltimore: Johns Hopkins University Press, 2000), 34, 36.

8. See Daniel R. Headrick, The Tools of Empire: Technology and European Imperialism in 
the Nineteenth Century (New York: Oxford University Press, 1981).

9. Bolton, Spoils and Spoilers, 41; and Peter Abbott and Tegan Abbott, Eucalyptus Oil: 
Australia’s Natural Wonder (Oakleigh: Felton Grimwade & Bickford, 2005).

10. Gregory Allen Barton, Empire Forestry and the Origins of Environmentalism (Cam-
bridge: Cambridge University Press, 2002), 1n; and William Beinart, The Rise of Conser-
vation in South Africa: Settlers, Livestock, and the Environment 1770–1950 (New York: Oxford 
University Press, 2003), 77–88, 96n.

11. Brett M. Bennett, “The El Dorado of Forestry: The Eucalyptus in India, South Africa, 
and Thailand, 1850–2000,” International Review of Social History 55 (S18) (2010): 27–50; 
here, 42.

12. Bolton, Spoils and Spoilers, 46.
13. Richard Pankhurst, Economic History of Ethiopia 1800–1935 (Addis Ababa: Haile Sel-

lassie I University Press, 1968), 246.
14. Andrew Hill Clark, The Invasion of New Zealand by People, Plants and Animals: The 

South Island (Westport, CT: Greenwood Press, 1970 [1949]), 367.
15. Ian Tyrrell, True Gardens of the Gods: Californian- Australian Environmental Reform, 

1860–1930 (Berkeley: University of California Press, 1999), 25. See also Jared Farmer, Trees 
in Paradise: A California History (New York: Norton, 2013), 109–220.

16. Karen Brown, “The Conservation and Utilisation of the Natural World: Silviculture 
in the Cape Colony, c. 1902–1910,” Environment and History 7 (2001): 427–47; here, 434.

17. James E. McClellan III and François Regourd, “The Colonial Machine: French Sci-



 734 

N O T E S   T O   P A G E S   4 0 8 — 4 1 1

ence and Colonization in the Ancien Régime,” in Roy MacLeod, ed., Nature and Empire: 
Science and the Colonial Enterprise, 31–50 (Chicago: University of Chicago Press, 2000), 32.

18. Jayeeta Sharma, “British Science, Chinese Skill and Assam Tea: Making Empire’s 
Garden,” Indian Economic and Social History Review 43 (2006): 429–55; here, 430n.

19. Harald Witt, “The Emergence of Privately Grown Industrial Tree Plantations,” in 
Stephen Dovers, Ruth Edgecombe, and Bill Guest, eds., South Africa’s Environmental History: 
Cases and Comparisons, 90–111 (Athens: Ohio University Press, 2003), 92.

20. Ann Lindsay Mitchell and Syd House, David Douglas: Explorer and Botanist (Lon- 
don: Aurum Press, 1999), 52, 172.

21. Tyrrell, True Gardens, 26, 60.
22. Fa- ti Fan, British Naturalists in Qing China: Science, Empire, and Cultural Encounter 

(Cambridge, MA: Harvard University Press, 2004), 84, 152.
23. Richard H. Grove, Green Imperialism: Colonial Expansion, Tropical Island Edens and 

the Origins of Environmentalism, 1600–1860 (Cambridge: Cambridge University Press, 
1995), 168, 187, 191, 338.

24. Ray Desmond, The History of the Royal Botanic Gardens, Kew, 2nd ed. (London: Royal 
Botanic Gardens, Kew, 2007), 233.

25. Margaret Flanders Darby, “Unnatural History: Ward’s Glass Cases,” Victorian Litera-
ture and Culture 35 (2007): 635–47; here, 645.

26. Tyrrell, True Gardens, 26.
27. Ray Desmond, The European Discovery of the Indian Flora (Oxford: Oxford Univer-

sity Press, 1992), 81. See also David Arnold, “Plant Capitalism and Company Science: The 
Indian Career of Nathaniel Wallich,” Modern Asian Studies 42 (2008): 899–928; here, 925.

28. Desmond, History, 234.
29. Londa Schiebinger, Plants and Empire: Colonial Bioprospecting in the Atlantic World 

(Cambridge, MA: Harvard University Press, 2004), 5.
30. See Grove, Green Imperialism.
31. Richard Drayton, Nature’s Government: Science, Imperial Britain, and the “Improve-

ment” of the World (Hyderabad: Orient Longman, 2005), 180.
32. Drayton, Nature’s Government, 3–25.
33. Grove, Green Imperialism, 184.
34. Katja Kaiser, “Exploration and Exploitation: German Colonial Botany at the 

Botanic Garden and Botanical Museum Berlin,” in Dominik Geppert and Franz Lorenz 
Müller, eds., Sites of Imperial Memory: Commemorating Colonial Rule in the Nineteenth and 
Twentieth Centuries, 225–42 (Manchester: Manchester University Press, 2015), 226.

35. Jim Endersby, “A Garden Enclosed: Botanical Barter in Sydney, 1818–39,” British 
Journal for the History of Science 33 (2000): 313–34; here, 314.

36. Doughty, Eucalyptus, 97, 101.
37. Karl Escherich, Leben und Forschen: Kampf um eine Wissenschaft, 2nd ed. (Stuttgart: 

Wissenschaftliche Verlagsgesellschaft, 1949), 208.
38. Tyrrell, True Gardens, 28n.
39. Drayton, Nature’s Government, 210.
40. Stuart McCook, States of Nature: Science, Agriculture, and Environment in the Spanish 

Caribbean, 1760–1940 (Austin: University of Texas Press, 2002), 83.
41. Doughty, Eucalyptus, 33.
42. Michael R. Dove, The Banana Tree at the Gate: A History of Marginal Peoples and 

Global Markets in Borneo (New Haven, CT: Yale University Press, 2011), 116.
43. See p. 119–21.
44. Tal, Pollution, 78.
45. Drayton, Nature’s Government, 211, 265.



 735 

N O T E S   T O   P A G E S   4 1 1 — 4 1 6

46. Drayton, Nature’s Government, 252.
47. Alfred W. Crosby, Ecological Imperialism: The Biological Expansion of Europe, 900–

1900, 2nd ed. (New York: Cambridge University Press, 2004).
48. Characteristically, Crosby mentions eucalyptus only in a conciliatory remark that 

points to the tree’s enduring dominance in Australia as proof that “the triumph of Old 
World organisms was not total.” (Alfred W. Crosby, Germs, Seeds, and Animals: Studies in 
Ecological History [Armonk, NY: M. E. Sharpe, 1994], 69.)

49. Royal Botanic Gardens, Kew, Bulletin of Miscellaneous Information no. 1 (1903): 1.
50. Harald Witt, “The Emergence of Privately Grown Industrial Tree Plantations,” in 

Dovers, Edgecombe, and Guest, South Africa’s Environmental History, 90–111; here, 93.
51. Pankhurst, Economic History, 247; James C. McCann, Green Land, Brown Land, Black 

Land: An Environmental History of Africa, 1800–1990 (Portsmouth, NH: Heinemann, 1999), 
14.

52. Tal, Pollution, 78n.
53. Doughty, Eucalyptus, 96.
54. Bennett, “El Dorado,” 37.
55. Kate B. Showers, Imperial Gullies: Soil Erosion and Conservation in Lesotho (Athens: 

Ohio University Press, 2005), 60n.
56. Escherich, Leben und Forschen, 209.
57. Barry Gardiner and John Moore, “Creating the Wood Supply of the Future,” in 

Trevor Fenning, ed., Challenges and Opportunities for the World’s Forests in the 21st Century, 
677–704 (Dordrecht: Springer, 2014), 679n.

58. Penfold and Willis, Eucalypts, 300.
59. Doughty, Eucalyptus, 176.
60. Bennett, “El Dorado,” 44.
61. Doughty, Eucalyptus, ix.
62. Larry Lohmann, “Visitors to the Commons: Approaching Thailand’s ‘Environ-

mental’ Struggles from a Western Starting Point,” in Bron Raymond Taylor, ed., Ecological 
Resistance Movements: The Global Emergence of Radical and Popular Environmentalism, 107–26 
(Albany: State University of New York Press, 1995), 110, 117.

63. Tellingly, Shiva’s anti- eucalyptus activism is not mentioned in Joachim Radkau, 
The Age of Ecology: A Global History (Cambridge: Polity Press, 2013), 225–30.

64. Lohmann, “Visitors,” 112, 117, 121.
65. Vandana Shiva and J. Bandyopadhyay, Ecological Audit of Eucalyptus Cultivation 

(Dehradun: English Book Depot, 1987), 72.
66. J. L. M. Gonçalves et al., “Assessing the Effects of Early Silvicultural Management 

on Long- Term Site Productivity of Fast- Growing Eucalypt Plantations: The Brazilian Expe-
rience,” Southern Forests 70 (2008): 105–18; here, 105.

67. Gabriel Dehon S. P. Rezende, Marcos Deon V. de Resende, and Teotônio F. de Assis, 
“Eucalyptus Breeding for Clonal Forestry,” in Fenning, Challenges and Opportunities, 393–
424; here, 394, 400 (quotation).

68. Kevan M. A. Gartland and Jill S. Gartland, “Forest Biotechnology Futures,” in Fen-
ning, Challenges and Opportunities, 549–65; here, 555n.

69. Alan Weisman, The World Without Us (New York: St. Martin’s Press, 2007), 75.
70. Gary Kerr, “A Review of the Growth, Yield and Biomass Distribution of Species 

Planted in the English Network Trials of Short Rotation Forestry,” in Helen McKay, ed., 
Short Rotation Forestry: Review of Growth and Environmental Impacts, 135–60 (Farnham: 
Forest Research, 2011). For earlier experiments, see Penfold and Willis, Eucalypts, 124n.



 736 

N O T E S   T O   P A G E S   4 1 7 — 4 2 1

28: HYBRID CORN

1. John C. Culver and John Hyde, American Dreamer: The Life and Times of Henry A. 
Wallace (New York: Norton, 2000), 37, 54, 107, 130 (quotation), 251n.

2. Edward L. Schapsmeier and Frederick H. Schapsmeier, Henry A. Wallace of Iowa: The 
Agrarian Years, 1910–1940 (Ames: Iowa State University Press, 1968), 20, 27.

3. Schapsmeier and Schapsmeier, Henry A. Wallace, 21.
4. See Jan Sapp, Genesis: The Evolution of Biology (New York: Oxford University Press, 

2003), 117–24.
5. Jack Ralph Kloppenburg Jr., First the Seed: The Political Economy of Plant Biotechnology, 

1492–2000, 2nd ed. (Madison: University of Wisconsin Press, 2004), 104.
6. Quoted in Thomas Wieland, “Wir beherrschen den pflanzlichen Organismus besser, . . .”  

Wissenschaftliche Pflanzenzüchtung in Deutschland, 1889–1945 (Munich: Deutsches Mu-
seum, 2004), 68.

7. Deborah Fitzgerald, The Business of Breeding: Hybrid Corn in Illinois, 1890–1940 
(Ithaca, NY: Cornell University, 1990), 7; and Joseph Leslie Anderson, Industrializing the 
Corn Belt: Agriculture, Technology, and Environment, 1945–1972 (DeKalb: Northern Illinois 
University Press, 2009), 7 (quotation), 172.

8. Zvi Griliches, “Hybrid Corn: An Exploration in the Economics of Technological 
Change,” Econometrica 25 (1957): 501–22.

9. Howard S. Reed, A Short History of the Plant Sciences (Waltham, MA: Chronica Bo-
tanica, 1942), 97.

10. Fitzgerald, Business of Breeding, 220.
11. Jenny Leigh Smith, Works in Progress: Plans and Realities on Soviet Farms, 1930–1963 

(New Haven, CT: Yale University Press, 2014), 132.
12. William deJong- Lambert, The Cold War Politics of Genetic Research: An Introduction 

to the Lysenko Affair (Dordrecht: Springer, 2012), 148. See also Aaron T. Hale- Dorrell, Corn 
Crusade: Khrushchev’s Farming Revolution in the Post- Stalin Soviet Union (New York: Oxford 
University Press, 2019).

13. Kloppenburg, First the Seed, 5.
14. W. Arthur Lewis, “The Export Stimulus,” in Lewis, ed., Tropical Development 1880–

1913: Studies in Economic Progress, 13–45 (London: George Allen and Unwin, 1970), 19.
15. Colin Barlow, The Natural Rubber Industry: Its Development, Technology, and Economy 

in Malaysia (Kuala Lumpur: Oxford University Press, 1978), 115–17.
16. James C. McCann, Maize and Grace: Africa’s Encounter with a New World Crop, 1500–

2000 (Cambridge, MA: Harvard University Press, 2005), 167n. The three countries had 
made up the ill- fated Central African Federation in the late stages of British colonial rule.

17. McCann, Maize and Grace, 7.
18. Nick Cullather, The Hungry World: America’s Cold War Battle against Poverty in Asia 

(Cambridge, MA: Harvard University Press, 2010), 44, 59.
19. See John H. Perkins, Geopolitics and the Green Revolution: Wheat, Genes, and the Cold 

War (New York: Oxford University Press, 1997).
20. Jonathan Swift, Gulliver’s Travels: Complete, Authoritative Text with Biographical and 

Historical Contexts, Critical History, and Essays from Five Contemporary Critical Perspectives, 
ed. Christopher Fox (Boston: Bedford Books, 1995), 135.

21. For invocations of Swift, see Thomas Swann Harding, Two Blades of Grass: A History 
of Scientific Development in the United States Department of Agriculture (Norman: University 
of Oklahoma Press, 1947), and Sir Kenneth Lyon Blaxter and Noel Robertson, From De-
arth to Plenty: The Modern Revolution in Food Production (Cambridge: Cambridge University 
Press, 1995), xi.



 737 

N O T E S   T O   P A G E S   4 2 1 — 4 2 6

22. Cullather, Hungry World, 205.
23. For a concise overview, see Jonathan Harwood, Europe’s Green Revolution and Others 

Since: The Rise and Fall of Peasant- Friendly Plant Breeding (London: Routledge, 2012), 118–23.
24. Cullather, Hungry World, 68.
25. Culver and Hyde, American Dreamer, 150.
26. Courtney Fullilove, The Profit of the Earth: The Global Seeds of American Agriculture 

(Chicago: University of Chicago Press, 2017), 48–50.
27. Philip J. Pauly, Fruits and Plains: The Horticultural Transformation of America (Cam-

bridge, MA: Harvard University Press, 2007), 106; and Fullilove, Profit, 50 (quotation).
28. Timothy J. Farnham, Saving Nature’s Legacy: Origins of the Idea of Biological Diversity 

(New Haven, CT: Yale University Press, 2007), 104.
29. Pauly, Fruits, 104; and Fullilove, Profit, 48.
30. Fitzgerald, Business of Breeding, 73.
31. Reed, Short History, 97, 99.
32. Perkins, Geopolitics, 218.
33. John Merson, “Bio- prospecting or Bio- piracy: Intellectual Property Rights and Bio-

diversity in a Colonial and Postcolonial Context,” in MacLeod, Nature and Empire, 282–96; 
here, 284n.

34. Michael Astor, “Biopiracy Fears Hampering Research in Brazilian Amazon,” As-
sociated Press, October 30, 2005, accessed November 3, 2021, http://news.mongabay 
.com/2005/1030- ap.html. Similarly, Warren Dean, Brazil and the Struggle for Rubber: A Study 
in Environmental History (Cambridge: Cambridge University Press, 1987), 166.

35. Dean, Brazil, 44.
36. Dean, Brazil, 166. Similarly, Zephyr Frank and Aldo Musacchio, “Brazil in the Inter-

national Rubber Trade, 1870–1930,” in Steven Topik, Carlos Marichal, and Zephyr Frank, 
eds., From Silver to Cocaine: Latin American Commodity Chains and the Building of the World 
Economy, 1500–2000, 271–99 (Durham, NC: Duke University Press, 2006), 277.

37. Joe Jackson, The Thief at the End of the World: Rubber, Empire and the Obsessions of 
Henry Wickham (London: Duckworth Overlook, 2009), 191.

38. Michael R. Dove, The Banana Tree at the Gate: A History of Marginal Peoples and 
Global Markets in Borneo (New Haven, CT: Yale University Press, 2011), 36.

39. Jackson, Thief, 10.
40. David M. Kennedy, Freedom from Fear: The American People in Depression and War, 

1929–1945 (New York: Oxford University Press, 1999), 457, 788, 792.
41. Culver and Hyde, American Dreamer, 464, 477, 501.
42. Schapsmeier and Schapsmeier, Henry A. Wallace, 28.
43. Culver and Hyde, American Dreamer, 149.
44. Fitzgerald, Business of Breeding, 223.
45. George Gunset, “Dupont To Buy Pioneer Hi- bred as Agribusiness Mergers Heat 

Up,” Chicago Tribune, March 16, 1999, accessed November 3, 2021, http://articles.chicago 
tribune.com/1999- 03- 16/business/9903160199_1_seed- corn- dekalb- genetics- pioneer- hi 
- bred- international.

46. Allan B. Bogue, “Changes in Mechanical and Plant Technology: The Corn Belt, 
1910–1940,” Journal of Economic History 43 (1983): 1–25; here, 11, 19.

47. Wayne D. Rasmussen, “Advances in American Agriculture: The Mechanical Tomato 
Harvester as a Case Study,” Technology and Culture 9 (1958), 531–43; here, 540.

48. Jim Hightower, Hard Tomatoes, Hard Times: A Report of the Agribusiness Accountabi-
lity Project on the Failure of America’s Land Grant College Complex (Cambridge, MA: Schen-
kman, 1973), esp. 46–48.

49. Douglas Robinson and Nina Medlock, “Diamond v. Chakrabarty: A Retrospective 



 738 

N O T E S   T O   P A G E S   4 2 6 — 4 3 0

on 25 Years of Biotech Patents,” Intellectual Property and Technology Law Journal 17, no. 10 
(October 2005): 12–15.

50. United States Patent and Trademark Office, Performance and Accountability Re-
port, Fiscal Year 2016, p. 180, accessed November 3, 2021, https://www.uspto.gov/sites 
/default/files/documents/USPTOFY16PAR.pdf.

51. Frederick H. Buttel, “Ever Since Hightower: The Politics of Agricultural Research 
Activism in the Molecular Age,” Agriculture and Human Values 22 (2005), 275–83.

52. Marie- Monique Robin, The World According to Monsanto: Pollution, Corruption, and 
the Control of the World’s Food Supply (New York: New Press, 2010), 3. See also Bartow J. El-
more, Seed Money: Monsanto’s Past and Our Food Future (New York: Norton, 2021).

53. Emily Marden, “The Neem Tree Patent: International Conflict over the Commodi-
fication of Life,” Boston College International and Comparative Law Review 22 (1999), 279–95; 
here, 293.

54. Marden, “Neem Tree Patent,” 293.
55. Ted Genoways, “Corn Wars: The Farm- by- Farm Fight between China and the 

United States to Dominate the Global Food Supply,” New Republic 246, no. 9/10 (Sep-
tember 2015): 26–37.

56. I am grateful to Andreas Bettray for pointing me to this information.
57. Jack Kloppenburg, “Impeding Dispossession, Enabling Repossession: Biological 

Open Source and the Recovery of Seed Sovereignty,” Journal of Agrarian Change 10 (2010): 
367–88.

58. Shalini Randeria, “Rechtspluralismus und überlappende Souveränitäten: Globalis-
ierung und der ‘listige Staat’ in Indien,” Soziale Welt 57 (2006): 229–58; here, 237n.

59. Carl M. Cannon, Lou Dubose, and Jan Reid, Boy Genius: Karl Rove, the Architect of 
George W. Bush’s Remarkable Political Triumphs (New York: PublicAffairs, 2005), 41–47.

60. Norman E. Borlaug, “The Green Revolution Revisited and the Road Ahead,” 19, 17, 
accessed June 20, 2017, https://www.nobelprize.org/nobel_prizes/peace/laureates/1970/
borlaug- lecture.pdf.

61. Christopher Williams, “The Frankenstein Merger: How Bayer’s Bid for Monsanto 
Could Create a Monster,” The Telegraph, May 28, 2016, accessed November 3, 2021, http://
www.telegraph.co.uk/business/2016/05/28/the- frankenstein- merger- how- bayers- bid- for 
- monsanto- could- create/.

62. Gary Toenniessen, Akinwumi Adesina, and Joseph DeVries, “Building an Alliance 
for a Green Revolution in Africa,” Annals of the New York Academy of Sciences 1136 (2008): 
233–42; here, 241.

63. P. E. Rajasekharan, “Gene Banking for Ex Situ Conservation of Plant Genetic Re-
sources,” in Bir Bahadur et al., eds., Plant Biology and Biotechnology, vol. 2: Plant Genomics 
and Biotechnology, 445–59 (New Delhi: Springer India, 2015), 446.

64. See Harwood, Europe’s Green Revolution.
65. L. A. Tatum, “The Southern Corn Leaf Blight Epidemic,” Science 171, no. 3976 

(March 19, 1971): 1113–16.
66. Kloppenburg, First the Seed, 93. See also Frank Kutka, “Open- Pollinated vs. Hybrid 

Maize Cultivars,” Sustainability 3 (2011): 1531–54.

29: ASWAN DAM

1. World Bank Archives, box 1376407, folder “Administration II,” A. H. Steenbergen 
N.V., Summary of Evaluation Factors for Tile Laying Machines, presented to His Excel-
lency, the Minister of Irrigation, Cairo, Egypt, June 1972, pp. 3, 2.

2. World Bank Archives, “Summary,” 2 (quotation), 5.
3. World Bank Archives, “Summary,” 4, 6 (quotations).



 739 

N O T E S   T O   P A G E S   4 3 0 — 4 3 3

4. See Yoram Meital, “The Aswan High Dam and Revolutionary Symbolism in Egypt,” 
in Haggai Erlich and Israel Gershoni, eds., The Nile: Histories, Cultures, Myths, 219–26 
(Boulder, CO: Lynne Rienner, 2000).

5. Nancy Y. Reynolds, “Building the Past: Rockscapes and the Aswan High Dam in 
Egypt,” in Alan Mikhail, ed., Water on Sand: Environmental Histories of the Middle East and 
North Africa, 181–205 (New York: Oxford University Press, 2013), 181.

6. Reynolds, “Building the Past,” 185.
7. See Richard White, The Organic Machine: The Remaking of the Columbia River (New 

York: Hill and Wang, 1995).
8. Timothy Mitchell, Rule of Experts: Egypt, Techno- Politics, Modernity (Berkeley: Univer-

sity of California Press, 2002), 34.
9. D. A. Brading and Harry E. Cross, “Colonial Silver Mining: Mexico and Peru,” His-

panic American Historical Review 52 (1972): 545–79, here, 554; and Kendall W. Brown, A His-
tory of Mining in Latin America: From the Colonial Era to the Present (Albuquerque: University 
of New Mexico Press, 2012), 21.

10. Sven Beckert, Empire of Cotton: A New History of Global Capitalism (London: Allen 
Lane, 2014), 132.

11. See David E. Nye, American Technological Sublime (Cambridge, MA: MIT Press, 1994).
12. Terje Tvedt, The River Nile in the Age of the British: Political Ecology and the Quest for 

Economic Power (London: I. B. Tauris, 2004), 81n.
13. Philipp Nicolas Lehmann, “Infinite Power to Change the World: Hydroelectricity 

and Engineered Climate Change in the Atlantropa Project,” American Historical Review 121 
(2016): 70–100; here, 90n.

14. Alexander Gall, Das Atlantropa- Projekt: Die Geschichte einer gescheiterten Vision. 
Herman Sörgel und die Absenkung des Mittelmeers (Frankfurt: Campus, 1998), 33.

15. Donald C. Jackson, “Engineering in the Progressive Era: A New Look at Frederick 
Haynes Newell and the U.S. Reclamation Service,” Technology and Culture 34 (1993): 539–
74; here, 556, 559 (quotation).

16. M. A. Abu- Zeid, and F. Z. El- Shibini, “Egypt’s High Aswan Dam,” International 
Journal of Water Resources Development 13 (1997): 209–17; here, 215.

17. See Harsh K. Gupta and B. K. Rastogi, Dams and Earthquakes (Amsterdam: Elsevier 
Scientific, 1976).

18. Mitchell, Rule of Experts, 19–31.
19. Claire Cookson- Hills, “The Aswan Dam and Egyptian Water Control Policy, 1882–

1902,” Radical History Review 116 (Spring 2013): 59–85; here, 68.
20. Righter, Battle, 4, 8, 59n.
21. Julia Tischler, “Cementing Uneven Development: The Central African Federation 

and the Kariba Dam Scheme,” Journal of Southern African Studies 40 (2014): 1047–64; here, 
1048.

22. Rick Shine, Cane Toad Wars (Oakland: University of California Press, 2018), 37n.
23. The commission defines a large dam as “a dam with a height of 15 metres or greater 

from lowest foundation to crest or a dam between 5 metres and 15 metres impounding 
more than 3 million cubic metres.” (http://www.icold- cigb.net/GB/world_register/general 
_synthesis.asp, accessed November 3, 2021.)

24. Karl August Wittfogel, Oriental Despotism: A Comparative Study of Total Power (New 
York: Vintage Books, 1981 [1957]). For intellectual context, see Rolando Minuti, “Oriental 
Despotism,” European History Online, published by the Leibniz Institute of European His-
tory, Mainz, May 3, 2012, accessed November 3, 2021, http://www.ieg- ego.eu/minutir 
- 2012- en.



 740 

N O T E S   T O   P A G E S   4 3 3 — 4 3 6

25. Donald Worster, Rivers of Empire: Water, Aridity, and the Growth of the American West 
(New York: Oxford University Press, 1985), 266.

26. American Heritage Center, University of Wyoming, Laramie, Wyoming, USA, 
Collection 2129- 81- 5- 26, Floyd E. Dominy Papers, box 30, folder “Professional File 
1969— August Asia Trip,” The Prospect of Water Resource Development in the Han River. 
Interview with Floyd E. Dominy, Commissioner of the Bureau of Reclamation, the United 
States, Seoul Economic Daily Press, September 5, 1969, p. 1 (quotations).

27. Brett Hansen, “Conquering the Arizona Desert: The Theodore Roosevelt Dam,” 
Civil Engineering 78, no. 8 (August 2008): 44–45; here, 45.

28. Tiago Saraiva, “Fascist Modernist Landscapes: Wheat, Dams, Forests, and the 
Making of the Portuguese New State,” Environmental History 21 (2016): 54–75; here, 64.

29. See Donald J. Pisani, Water and American Government: The Reclamation Bureau, Na-
tional Water Policy, and the West, 1902–1935 (Berkeley: University of California Press, 2002), 
23–29.

30. David Blackbourn, The Conquest of Nature: Water, Landscape, and the Making of Mo-
dern Germany (New York: Norton, 2006), 207. See also Wolfgang König, “Der Ingenieur als 
Politiker: Otto Intze, Staudammbau und Hochwasserschutz im Einzugsbereich der Oder,” 
Technikgeschichte 73 (2006): 27–46.

31. Chandra Mukerji, “The New Rome: Infrastructure and National Identity on the 
Canal du Midi,” Osiris 24 (2009): 15–32; here, 26.

32. Quoted in James Lawrence Powell, Dead Pool: Lake Powell, Global Warming, and the 
Future of Water in the West (Berkeley: University of California Press, 2008), 144.

33. See Exodus 17:6.
34. Matthew 14:25.
35. Jackson, “Engineering,” 547, 552, 562.
36. William D. Rowley, The Bureau of Reclamation: Origins and Growth to 1945, vol. 1 

(Denver: Bureau of Reclamation, 2006), 35.
37. See Ewald Blocher, Der Wasserbau- Staat: Die Transformation des Nils und das moderne 

Ägypten 1882–1971 (Paderborn: Schöningh, 2016), 68–80.
38. Cookson- Hills, “Aswan Dam,” 74.
39. Blocher, Wasserbau- Staat, 218–31.
40. Jennifer L. Derr, “Drafting a Map of Colonial Egypt: The 1902 Aswan Dam, His-

torical Imagination, and the Production of Agricultural Geography,” in Diana K. Davis 
and Edmund Burke III, eds., Environmental Imaginaries of the Middle East and North Africa, 
136–57 (Athens: Ohio University Press, 2011), 141n.

41. William U. Chandler, The Myth of TVA: Conservation and Development in the Ten-
nessee Valley, 1933–1983 (Cambridge, MA: Ballinger, 1984), 34. See also Erwin C. Hargrove, 
Prisoners of Myth: The Leadership of the Tennessee Valley Authority, 1933–1990 (Princeton, NJ: 
Princeton University Press, 1994), 19–41.

42. R. Douglas Hurt, The Big Empty: The Great Plains in the Twentieth Century (Tucson: 
University of Arizona Press, 2011), 181–83.

43. Asit K. Biswas and Cecilia Tortajada, “Development and Large Dams: A Global Per-
spective,” Water Resources Development 17 (2001): 9–21; here, 10.

44. David Ekbladh, The Great American Mission: Modernization and the Construction of an 
American World Order (Princeton, NJ: Princeton University Press, 2010), 85. See also Chris-
topher Sneddon, Concrete Revolution: Large Dams, Cold War Geopolitics, and the US Bureau of 
Reclamation (Chicago: University of Chicago Press, 2015); and Kiran Klaus Patel, The New 
Deal: A Global History (Princeton, NJ: Princeton University Press, 2016), 97–103.

45. Stephan F. Miescher, “‘Nkrumah’s Baby’: The Akosombo Dam and the Dream of 
Development in Ghana, 1952–1966,” Water History 6 (2014): 341–66.



 741 

N O T E S   T O   P A G E S   4 3 6 — 4 3 8

46. Herodotus, The Histories. A New Translation by Robin Waterfield (Oxford: Oxford 
University Press, 1998), 98.

47. Gupta and Rastogi, Dams and Earthquakes, 73.
48. Erik Swyngedouw, Liquid Power: Contested Hydro- Modernities in Twentieth- Century 

Spain, 1898–2010 (Cambridge, MA: MIT Press, 2015), 14; and International Commission 
on Large Dams, “Number of Dams by Country Members,” accessed November 3, 2021, 
http://www.icold- cigb.net/article/GB/world_register/general_synthesis/number- of- dams 
- by- country- members.

49. Nick Cullather, “Damming Afghanistan: Modernization in a Buffer State,” Journal 
of American History 89 (2002): 512–37; here, 512, 529 (quotation).

50. Quoted in Nancy Y. Reynolds, “City of the High Dam: Aswan and the Promise of 
Postcolonialism in Egypt,” City & Society 29 (2017): 213–35, here, 220.

51. Ekbladh, Great American Mission, 209.
52. American Heritage Center, University of Wyoming, Laramie, Wyoming, USA, 

Collection 2129- 81- 5- 26, Floyd E. Dominy Papers, box 15, folder “Professional File, 
1961–1969— Middle East Water Problems,” memorandum, Under Secretary, Department 
of the Interior to The Secretary, July 10, 1967.

53. Robert Parnero, A South American “Great Lakes” System (Croton- on- Hudson, NY: 
Hudson Institute, 1967).

54. See Klaus Gestwa, Die Stalinschen Großbauten des Kommunismus: Sowjetische Technik-  
und Umweltgeschichte, 1948–1967 (Munich: Oldenbourg, 2010).

55. American Heritage Center, University of Wyoming, Laramie, Wyoming, USA, 
Collection 2129- 81- 5- 26, Floyd E. Dominy Papers, box 22, folder “Professional File, 
1959— Afghanistan File— Travel,” Dominy to Crabb, December 22, 1959.

56. American Heritage Center, University of Wyoming, Laramie, Wyoming, USA, 
Collection 2129- 81- 5- 26, Floyd E. Dominy Papers, box 22, folder “Professional File, 
1959— Afghanistan File— Travel,” Dominy to Loren, December 22, 1959.

57. American Heritage Center, University of Wyoming, Laramie, Wyoming, USA, 
Collection 2129- 81- 5- 26, Floyd E. Dominy Papers, box 5, folder “Correspondence, 1961 
1962— January,” Commissioner of Reclamation to Secretary of the Interior, November 30, 
1961, p. 1.

58. Martin Meredith, The Fate of Africa: From the Hopes of Freedom to the Heart of Despair; 
A History of Fifty Years of Independence (New York: PublicAffairs, 2005), 40–43. On the do-
mestic background, see Silvia Borzutzky and David Berger, “Dammed If You Do, Dammed 
If You Don’t: The Eisenhower Administration and the Aswan Dam,” Middle East Journal 64 
(2010): 84–102.

59. World Bank Archives, box 1376407, folder “Administration I,” office memorandum, 
Arab Republic of Egypt— Credit 181- UAR, Nile Delta Drainage Project, Full Supervision Re-
port, Haynes to Sicely, March 29, 1972, p. 2; and folder “Administration II,” Richardson to 
Da Costa, July 26, 1972, p. 1.

60. David Gilmartin, Blood and Water: The Indus River Basin in Modern History (Oakland: 
University of California Press, 2015), 205.

61. Marc Reisner, Cadillac Desert: The American West and Its Disappearing Water (New 
York: Penguin, 1993), 229.

62. American Heritage Center, University of Wyoming, Laramie, Wyoming, USA, 
Collection 2129- 81- 5- 26, Floyd E. Dominy Papers, box 30, folder “Professional File 
1969— August Asia Trip,” The Prospect of Water Resource Development in the Han River. 
Interview with Floyd E. Dominy, Commissioner of the Bureau of Reclamation, the United 
States, Seoul Economic Daily Press, September 5, 1969, p. 1. It is crucial to recognize that 
dam builders had learned a lot by the postwar years, as recent scholarship tends to depict 



 742 

N O T E S   T O   P A G E S   4 3 8 — 4 4 0

the frenzy of dam construction as an act of technological naiveté. In light of scathing cri-
tiques that “the idea that one solution fit everywhere was seriously mistaken,” one should 
note that builders like Dominy were long past these truisms. (Robert S. Emmett and David 
E. Nye, The Environmental Humanities: A Critical Introduction [Cambridge, MA: MIT Press, 
2017], 119.)

63. American Heritage Center, University of Wyoming, Laramie, Wyoming, USA, 
Collection 2129- 81- 5- 26, Floyd E. Dominy Papers, box 15, folder “Professional File, 
1961–1969— Middle East Water Problems,” Potential for Reclamation Assistance in Middle 
East Water Problems, p. 2.

64. American Heritage Center, University of Wyoming, Laramie, Wyoming, USA, 
Collection 2129- 81- 5- 26, Floyd E. Dominy Papers, box 30, folder “Professional File 
1969— August Asia Trip,” Floyd E. Dominy, Considerations Prerequisite to Implementa-
tion of the Pa Mong Project with Emphasis on Operation and Management, July 18, 1969, 
p. 7.

65. American Heritage Center, University of Wyoming, Laramie, Wyoming, USA, 
Collection 2129- 81- 5- 26, Floyd E. Dominy Papers, box 30, folder “Professional File 
1969— August Asia Trip,” Floyd E. Dominy, Considerations Prerequisite to Implementa-
tion of the Pa Mong Project with Emphasis on Operation and Management, July 18, 1969, 
p. 6. See also Sneddon, Concrete Revolution, 102–24.

66. Ceri Peach and Richard Gale, “Muslims, Hindus, and Sikhs in the New Religious 
Landscape of England,” Geographical Review 93 (2003): 469–90; here, 474.

67. Worster, Rivers of Empire, 201.
68. American Heritage Center, University of Wyoming, Laramie, Wyoming, USA, 

Collection 2129–81–5- 26, Floyd E. Dominy Papers, box 29, folder “Professional File, 
1968— June— Travel,” Irrigation Moves into the 21st Century. Address by Commissioner 
of Reclamation Floyd E. Dominy, Department of the Interior, before the Symposium on 
“Space Age Irrigation,” Huron, South Dakota, June 13, 1968, p. 7.

69. American Heritage Center, University of Wyoming, Laramie, Wyoming, USA, 
Collection 2129- 81- 5- 26, Floyd E. Dominy Papers, box 5, folder “Correspondence, 1962— 
Feb.,” Remarks Scheduled by Commissioner of Reclamation Floyd E. Dominy, United 
States Department of the Interior, before the 43rd Annual Convention, Associated General 
Contractors of America, Los Angeles, CA, March 1, 1962, p. 2.

70. Donald J. Pisani, “A Tale of Two Commissioners: Frederick Newell and Floyd 
Dominy,” in The Bureau of Reclamation: History Essays from the Centennial Symposium, vol. 
2, 634–50 (Denver: Bureau of Reclamation, 2008), 637.

71. John McPhee, Encounters with the Archdruid (New York: Farrar, Straus and Giroux, 
1971), 170.

72. Ali A. Mazrui, “Towards the Year 2000,” in Mazrui, ed., General History of Africa, vol. 
8: Africa since 1935, 905–34 (Paris: UNESCO, 1999), 909.

73. John Darwin, Unfinished Empire: The Global Expansion of Britain (London: Allen 
Lane, 2012), 362.

74. Tom Little, High Dam at Aswan: The Subjugation of the Nile (London: Methuen, 
1965), 83.

75. Ewald Blocher, “Pyramiden der Lebenden: Der Assuan- Hochdamm als Erin-
nerungsort im Zeitalter technischer Großplanung,” in Frank Uekötter, ed., Ökologische 
Erinnerungsorte, 252–72 (Göttingen: Vandenhoeck & Ruprecht, 2014), 263–67.

76. Alia Mossallam, “‘We Are the Ones Who Made This Dam “High”!’ A Builders’ His-
tory of the Aswan High Dam,” Water History 6 (2014): 297–314; here, 305.

77. Mossallam, “‘We Are the Ones,’” 308.
78. Christine Folch, “Surveillance and State Violence in Stroessner’s Paraguay: Itaipú 



 743 

N O T E S   T O   P A G E S   4 4 0 — 4 4 2

Hydroelectric Dam, Archive of Terror,” American Anthropologist 115 (2013): 44–57; here, 
45n.

79. Leonardo Mazzei and Gianmarco Scuppa, “The Role of Communication in Large 
Infrastructure: The Bumbuna Hydroelectric Project in Post- Conflict Sierra Leone,” World 
Bank Working Paper no. 84 (Washington, DC: World Bank, 2006), 4n; “Upgrade of Bum-
buna Hydropower Plant Inch,” EIU ViewsWire, November 26, 2013.

80. American Heritage Center, University of Wyoming, Laramie, Wyoming, USA, 
Collection 2129- 81- 5- 26, Floyd E. Dominy Papers, box 18, folder “Professional File, 1963–
1969— U.S. Committee on Large Dams,” T. W. Mermel, Report on Participation in 30th 
Executive Committee Meeting, International Commission on Large Dams, February 3 to 
6, 1963, Cairo, U.A.R., and Study Tour in the United Arab Republic, February 7 to 15, 1963, 
p. 32.

81. Hal K. Rothman, The Greening of a Nation? Environmentalism in the United States since 
1945 (Fort Worth, TX: Hartcourt Brace College, 1998), 33–48, 73–79.

82. For the concept of brute force technology, more effective rhetorically than ana-
lytically, see Paul R. Josephson, Industrialized Nature: Brute Force Technology and the Trans-
formation of the Natural World (Washington, DC: Island Press, 2002). For Josephson’s take 
on Aswan, see p. 17.

83. Joachim Radkau, Nature and Power: A Global History of the Environment (New York: 
Cambridge University Press, 2008), 95.

84. Mahmoud Abu- Zeid and M. B. A. Saad, “The Aswan High Dam, 25 Years On,” 
UNESCO Courier 46 (May 1993): 37.

85. See Benjamin Brendel, “Moderne— Macht— Morbid: Dammbau, Gesundheitshilfe 
und die Konstruktion von Macht im Kontext der Bilharziosebekämpfung im Ägypten der 
1960er und frühen 1970er Jahre,” NTM: Zeitschrift für Geschichte der Wissenschaften, Technik 
und Medizin 25 (2017): 349–82.

86. Hesham Abd- El Monseff, Scot E. Smith, and Kamal Darwish, “Impacts of the 
Aswan High Dam after 50 Years,” Water Resources Management 29 (2015): 1873–85; here, 
1880, 1882n.

87. Reynolds, “Building the Past,” 197.
88. Nicholas S. Hopkins, “Irrigation in Contemporary Egypt,” in Alan K. Bowman and 

Eugene Rogan, eds., Agriculture in Egypt: From Pharaonic to Modern Times (Proceedings of the 
British Academy 96, 367–85 (Oxford: Oxford University Press, 1999), 367.

89. Blackbourn, Conquest, 247.
90. Bruce Cumings, Korea’s Place in the Sun: A Modern History (New York: Norton, 2005), 

296; and Karl Schlögel, Das Sowjetische Jahrhundert: Archäologie einer untergegangenen Welt 
(Munich: Beck, 2017), 116.

91. Abu- Zeid and El- Shibini, “Egypt’s High Aswan Dam,” 211n.
92. Blocher, Wasserbau- Staat, 339.
93. American Heritage Center, University of Wyoming, Laramie, Wyoming, USA, 

Collection 2129- 81- 5- 26, Floyd E. Dominy Papers, box 13, folder “Professional File, 
1961–1969— Foreign Visitors,” memorandum, Chief, Division of Foreign Activities to 
Commissioner, July 9, 1965, p. 1.

94. American Heritage Center, University of Wyoming, Laramie, Wyoming, USA, 
Collection 2129- 81- 5- 26, Floyd E. Dominy Papers, box 18, folder “Professional File, 1963–
1969— U.S. Committee on Large Dams,” T. W. Mermel, Report on Participation in 30th 
Executive Committee Meeting, International Commission on Large Dams, February 3 to 
6, 1963, Cairo, U.A.R., and Study Tour in the United Arab Republic, February 7 to 15, 1963, 
p. 11.



 744 

N O T E S   T O   P A G E S   4 4 2 — 4 4 5

95. Scott S. Smith, “A Revised Estimate of the Life Span of Lake Nasser,” Environmental 
Geology and Water Science 15 (1990): 123–29; here, 127n.

96. Reisner, Cadillac Desert, 490.
97. See http://shdegypt.com/inner.php?type=About&id=6, accessed November 3, 

2021.
98. Flavius Josephus, Translation and Commentary, ed. Steve Mason, vol. 1B: Judean War 

2 (Leiden: Brill, 2008), 301. It should be noted that Flavius Josephus’s estimate is probably 
rather generous, as other accounts suggest a population of only three million.

99. Coleen A. Fox, Francis J. Magilligan, and Christopher S. Sneddon, “‘You Kill the 
Dam, You Are Killing a Part of Me’: Dam Removal and the Environmental Politics of River 
Restoration,” Geoforum 70 (2016): 93–104; here, 93.

100. Fox, Magilligan, and Sneddon, “‘You Kill the Dam,’” 94.
101. Richard Stone, “Three Gorges Dam: Into the Unknown,” Science 321, no. 5889 

(August 1, 2008): 628–32; here, 629.
102. Christopher L. Pallas, Transnational Civil Society and the World Bank: Investigating 

Civil Society’s Potential to Democratize Global Governance (Basingstoke: Palgrave Macmillan, 
2013), 137.

103. Tom Phillips, “Avatar Director James Cameron Joins Amazon Tribe’s Fight to 
Halt Giant Dam,” The Guardian, April 18, 2010, accessed November 3, 2021, https://www 
.theguardian.com/world/2010/apr/18/avatar- james- cameron- brazil- dam.

104. Rowley, Bureau of Reclamation, 41.
105. Arun— III Hydropower Project, accessed November 3, 2021, https://www.power 

- technology.com/projects/arun- iii- hydropower- project/.
106. Pallas, Transnational Civil Society, 133, 138.
107. Paul Breeze, Power Generation Technologies, 2nd ed. (Amsterdam: Elsevier, 2014), 

175.
108. Adebayo Adedeji, “Comparative Strategies of Economic Decolonization in Af-

rica,” in Mazrui, General History of Africa, 8:393–431, here, 428.
109. See Amanda E. Wooden, “Kyrgyzstan’s Dark Ages: Framing and the 2010 Hydro-

electric Revolution,” Central Asian Survey 33 (2014): 463–81.
110. Folch, “Surveillance,” 53.
111. Jacob Blanc, Before the Flood: The Itaipu Dam and the Visibility of Rural Brazil 

(Durham, NC: Duke University Press, 2019).
112. See Maurits W. Ertsen, Improvising Planned Development on the Gezira Plain, Sudan, 

1900–1980 (Basingstoke: Palgrave Macmillan, 2016).
113. Blocher, Wasserbau- Staat, 337, 341.
114. Rawia Tawfik, “Reconsidering Counter- Hegemonic Dam Projects: The Case of the 

Grand Ethiopian Renaissance Dam,” Water Policy 18 (2016): 1033–52; here, 1047.
115. See Aibek Zhupankhan, Kamshat Tussupova, and Ronny Berndtsson, “Could 

Changing Power Relationships Lead to Better Water Sharing in Central Asia?” Water 9, no. 
2 (2017): 139. For historical background see Maya K. Peterson, Pipe Dreams: Water and Em-
pire in Central Asia’s Aral Sea Basin (New York: Cambridge University Press, 2019).

116. “Rusumo Power Project Construction a Step Closer,” Energy Monitor Worldwide, 
November 12, 2016.

117. Adegboyega Adeniran and Katherine Daniell, “The Attempt to Replenish Lake 
Chad’s Water May Fail Again: Here’s Why,” The Conversation, October 5, 2017, accessed 
November 3, 2021, http://theconversation.com/the- attempt- to- replenish- lake- chads- 
water- may- fail- again- heres- why- 84653.

118. Kenneth Rapoza, “In Russia, The World’s Largest Lake Takes On the World Bank 
and Mongolian Power Build- Up,” Forbes, April 7, 2017, accessed November 3, 2021, https://



 745 

N O T E S   T O   P A G E S   4 4 5 — 4 5 1

www.forbes.com/sites/kenrapoza/2017/04/07/in- russia- the- worlds- largest- lake- takes- on 
- the- world- bank- and- mongolian- power- build- up/#2a5de4634df5.

119. Cullather, “Damming Afghanistan,” 536.
120. Peter Reina, “Convoy Delivers Hydroelectric Turbine to Southern Afghanistan,” 

Engineering News- Record 261, no. 8 (September 15, 2008): 16; and Alastair Leithead, “UK 
Troops in Huge Turbine Mission,” BBC News, September 2, 2008, accessed November 3, 
2021, http://news.bbc.co.uk/1/hi/uk/7593901.stm.

121. Mark Urban, “What Went Wrong with Afghanistan Kajaki Power Project?” BBC 
News, June 28, 2011, accessed November 3, 2021, http://www.bbc.co.uk/news/13925886.

30: THE RICE- EATING RUBBER TREE

1. My discussion of the rice- eating rubber dream is based on Michael R. Dove, “Rice- 
Eating Rubber and People- Eating Governments: Peasant versus State Critiques of Rubber 
Development in Colonial Borneo,” Ethnohistory 43, no. 1 (Winter 1996): 33–63. For an 
updated version of his argument, see Dove, Banana Tree, 122–44.

2. John Loadman, Tears of the Tree: The Story of Rubber— A Modern Marvel (New York: 
Oxford University Press, 2005), 32n.

3. Corey Ross, Ecology and Power in the Age of Empire: Europe and the Transformation of the 
Tropical World (Oxford: Oxford University Press, 2017), 104–6.

4. Boris Fausto, A Concise History of Brazil (New York: Cambridge University Press, 
2006), 176.

5. Seth Garfield, In Search of the Amazon: Brazil, the United States, and the Nature of a 
Region (Durham, NC: Duke University Press, 2013), 18.

6. Ross, Ecology and Power, 120.
7. Clifford Geertz, Agricultural Involution: The Process of Ecological Change in Indonesia 

(Berkeley: University of California Press, 1963), 60.
8. Ross, Ecology and Power, 122.
9. Vinson H. Sutlive Jr., The Iban of Sarawak (Arlington Heights, IL: AHM, 1978), 128, 

129.
10. John H. Drabble, Malayan Rubber: The Interwar Years (London: Macmillan, 1991), 

119.
11. John H. Drabble, An Economic History of Malaysia, c. 1800–1990: The Transition to 

Modern Economic Growth (Basingstoke: Macmillan, 2000), 108.
12. P. T. Bauer, The Rubber Industry: A Study in Competition and Monopoly (London: Long-

mans, 1948), 209.
13. Dove, Banana Tree, 133.
14. Dove, Banana Tree, 141.
15. Dove, “Rice- Eating Rubber,” 35.
16. Vinson H. Sutlive Jr., Tun Jugah of Sarawak: Colonialism and Iban Response (Kuala 

Lumpur: Penerbit Fajar Bakti, 1992), 33, 86.
17. Dove, “Rice- Eating Rubber,” 35.
18. Michael T. Taussig, The Devil and Commodity Fetishism in South America (Chapel 

Hill: University of North Carolina Press, 1980), 94.
19. Eduardo Galeano, Open Veins of Latin America: Five Centuries of the Pillage of a Conti-

nent (New York: Monthly Review Press, 1997 [1971]).
20. Robert M. Levine and John J. Crocitti, eds., The Brazil Reader: History, Culture, Poli-

tics (Durham, NC: Duke University Press, 1999), 224.
21. Louis A. Pérez Jr., “Dependency,” in Michael J. Hogan and Thomas G. Paterson, 

eds., Explaining the History of American Foreign Relations, 2nd ed., 162–75. New York: Cam-
bridge University Press, 2004), 164.



 746 

N O T E S   T O   P A G E S   4 5 1 — 4 5 5

22. See Mary Nolan, “Where Was the Economy in the Global Sixties?” in Chen Jian et 
al., eds., The Routledge Handbook of the Global Sixties: Between Protest and Nation- Building, 
315–27 (London: Routledge, 2018).

23. Ricardo Bielschowsky, “Sixty Years of ECLAC: Structuralism and Neo- 
Structuralism,” CEPAL Review 97 (2009): 171–92; here, 174n.

24. Immanuel Wallerstein, World- Systems Analysis: An Introduction (Durham, NC: Duke 
University Press, 2004), 11.

25. See, for instance, Oscar Guardiola- Rivera, What If Latin America Ruled the World? 
How the South Will Take the North into the 22nd Century (London: Bloomsbury, 2011).

26. Andrés Velasco, “Dependency Theory,” Foreign Policy, no. 133 (November 2002): 
44–45; here, 44. For Velasco’s subsequent career, see pp. 232, 236.

27. See Ilan Kapoor, “Capitalism, Culture, Agency: Dependency Theory versus Postco-
lonial Theory,” Third World Quarterly 23 (2002): 647–64.

28. Pérez, “Dependency,” 167.
29. James L. Dietz, “Dependency Theory: A Review Article,” Journal of Economic Issues 

14 (1980): 751–58; here, 755.
30. Velasco, “Dependency Theory,” 44.
31. Dietz, “Dependency Theory,” 751.
32. Andre Gunder Frank, Capitalism and Underdevelopment in Latin America: Historical 

Studies of Chile and Brazil (New York: Monthly Review Press, 1969), xi.
33. André Gunder Frank, “Dependence Is Dead, Long Live Dependence and the Class 

Struggle: An Answer to Critics,” Latin American Perspectives 1 (1974): 87–106; here, 102.
34. Fernando Henrique Cardoso and Enzo Faletto, Dependency and Development in Latin 

America (Berkeley: University of Berkeley Press, 1979), 176.
35. Cardoso and Faletto, Dependency, xxiii.
36. Peter Evans, “From Situations of Dependency to Globalized Social Democracy,” 

Studies in Comparative International Development 44 (2009), 318–36; here, 321.
37. For an overview of his biography, see Ted G. Goertzel, Fernando Henrique Cardoso: 

Reinventing Democracy in Brazil (Boulder, CO: Lynne Rienner, 1999).
38. Patrick Heller, Dietrich Rueschemeyer, and Richard Snyder, “Dependency and De-

velopment in a Globalized World: Looking Back and Forward,” Studies in Comparative Inter-
national Development 44 (2009): 287–95; here, 291.

39. Fernando Henrique Cardoso, “Problems of Social Change, Again?” International 
Sociology 2 (1987): 177–87; here, 185.

40. Cardoso, “Problems of Social Change,” 186.
41. Goertzel, Fernando Henrique Cardoso, 157.
42. Edwin Williamson, The Penguin History of Latin America, rev. ed. (London: Penguin, 

2009), 580.
43. Velasco, “Dependency Theory,” 44.
44. Fernando Henrique Cardoso, “The Consumption of Dependency Theory in the 

United States,” Latin American Research Review 12 (1977): 7–24.
45. Geertz, Agricultural Involution, 123.
46. Ross, Ecology and Power, 124–26, 129 (quotation).
47. Dove, Banana Tree, 143.
48. Nancy Lee Peluso, “Rubber Erasures, Rubber Producing Rights: Making Racialized 

Territories in West Kalimantan, Indonesia,” Development and Change 40 (2009): 47–80.
49. Dove, “Rice- Eating Rubber,” 37.
50. Ross, Ecology and Power, 133.
51. Dove, Banana Tree, 6.



 747 

N O T E S   T O   P A G E S   4 5 5 — 4 6 7

52. Ross, Ecology and Power, 84.
53. Douglas Southgate and Lois Roberts, Globalized Fruit, Local Entrepreneurs: How One 

Banana- Exporting Country Achieved Worldwide Reach (Philadelphia: University of Pennsyl-
vania Press, 2016), 2.

54. Nicola Vetter, Ludwig Roselius: Ein Pionier der deutschen Öffentlichkeitsarbeit (Bremen: 
Hauschild, 2002), 66.

55. I have discussed these events more extensively in Frank Uekötter, “Recollections 
of Rubber,” in Dominik Geppert and Frank Lorenz Müller, eds., Sites of Imperial Memory: 
Commemorating Colonial Rule in the Nineteenth and Twentieth Century, 243–65 (Manchester: 
Manchester University Press, 2015).

56. Karl Fischer, Blutgummi: Roman eines Rohstoffes (Berlin: Büchergilde Gutenberg, 
1938), 243.

57. See Kevin Niebauer, “The Endangered Amazon Rain Forest in the Age of Ecological 
Crisis,” in Frank Uekötter, ed., Exploring Apocalyptica: Coming to Terms with Environmental 
Alarmism, 107–28 (Pittsburgh, PA: University of Pittsburgh Press, 2018). See also Kevin 
Niebauer, Regenwald und ökologische Krise: Die Globalisierung Amazoniens im 20. Jahrhundert 
(Frankfurt: Campus, 2021).

58. Andrew Revkin, The Burning Season: The Murder of Chico Mendes and the Fight for the 
Amazon Rain Forest (Washington, DC: Island Press, 2004), 203.

59. Garfield, In Search of the Amazon, 225.
60. David S. Salisbury, “Extractive Reserves,” in Barney Warf, ed., Encyclopedia of Geo-

graphy, vol. 2, 1072–73 (Thousand Oaks, CA: Sage, 2010), 1072.
61. Andrew Rivkin, The Burning Season: The Murder of Chico Mendes and the Fight for the 

Amazon Rain Forest (Washington, DC: Island Press, 2004), 10, 14, 280–88.
62. Quoted in Rivkin, Burning Season, 261.
63. See Greg Grandin, Fordlandia: The Rise and Fall of Henry Ford’s Forgotten Jungle City 

(New York: Henry Holt, 2009).
64. Garfield, In Search of the Amazon, 171, 174, 187.
65. Dove, “Rice- Eating Rubber,” 34.

PART VII 
THE AGE OF CATASTROPHE

1. See Eric J. Hobsbawm, The Age of Extremes: A History of the World, 1914–1991 (New 
York: Vintage Books, 1996).

2. Eric J. Hobsbawm, How to Change the World: Marx and Marxism, 1840–2011 (London: 
Little, Brown, 2011).

3. Hobsbawm, Age of Extremes, 261.
4. Rudolf Bahro, The Alternative in Eastern Europe, trans. David Fernbach (London: NLB, 

1978), 11.
5. Amartya Sen, Development as Freedom (Oxford: Oxford University Press, 2001), 16.
6. On the construction of obesity, see Nicolas Rasmussen, Fat in the Fifties: America’s 

First Obesity Crisis (Baltimore: Johns Hopkins University Press, 2019).
7. For a more elaborate discussion of this point, see Frank Uekötter, “Memories in Mud: 

The Environmental Legacy of the Great War,” in Richard P. Tucker et al., eds., Environ-
mental Histories of the First World War, 278–95 (Cambridge: Cambridge University Press, 
2018).

8. Charles S. Maier, “Consigning the Twentieth Century to History: Alternative Narra-
tives for the Modern Era,” American Historical Review 105 (2000): 807–31; here, 829.



 748 

N O T E S   T O   P A G E S   4 6 9 — 4 7 3

31: HOLODOMOR

1. Stephen Kotkin, Stalin, vol. 2: Waiting for Hitler, 1928–1941 (London: Allen Lane, 
2017), 115–17.

2. Stéphane Courtois et al., The Black Book of Communism: Crimes, Terror, Repression 
(Cambridge, MA: Harvard University Press, 1999), 167. The French original was published 
in 1997. Quantifying famine deaths is an endeavor fraught with uncertainties, but the 
number likely represents the upper limit of serious estimates. Timothy Snyder suggested 
3.3 million victims in Soviet Ukraine (of which 3 million were ethnic Ukrainians) and 5.5 
million in the entire Soviet Union. (Timothy Snyder, Bloodlands: Europe Between Hitler and 
Stalin [London: Vintage, 2015], 53.)

3. S. A. Smith, Russia in Revolution: An Empire in Crisis, 1890 to 1928 (Oxford: Oxford 
University Press, 2017), 232.

4. Alec Nove, An Economic History of the USSR 1917–1991, 3rd ed. (London: Penguin, 
1992), 53–55.

5. Manfred Hildermeier, Geschichte der Sowjetunion 1917–1991: Entstehung und Nieder-
gang des ersten sozialistischen Staates, 2nd ed. (Munich: Beck, 2017), 167, 245.

6. Orlando Figes, Revolutionary Russia, 1891–1991 (London: Penguin, 2014), 207.
7. Tiago Saraiva, “Breeding Europe: Crop Diversity, Gene Banks, and Commoners,” in 

Nil Disco and Eda Kranakis, eds., Cosmopolitan Commons: Sharing Resources and Risks across 
Borders, 185–211 (Cambridge, MA: MIT Press, 2013), 192.

8. R. W. Davies and Stephen G. Wheatcroft, The Years of Hunger: Soviet Agriculture, 
1931–1933 (Basingstoke: Palgrave Macmillan, 2004), 437–39.

9. Kotkin, Stalin, 122.
10. Gerd Koenen, Die Farbe Rot: Ursprünge und Geschichte des Kommunismus (Munich: 

Beck, 2017), 905.
11. Koenen, Farbe Rot, 906.
12. Figes, Revolutionary Russia, 373, 375.
13. Stephan Merl, Bauern unter Stalin: Die Formierung des sowjetischen Kolchossystems 

1930–1941 (Berlin: Duncker & Humblot, 1990), 261.
14. Nove, Economic History, 397.
15. Robert Service, Comrades. Communism: A World History (London: Pan Macmillan, 

2008), 6.
16. R. W. Davies and Stephen G. Wheatcroft, The Years of Hunger: Soviet Agriculture, 

1931–1933 (Basingstoke: Palgrave Macmillan, 2004), 436.
17. Nove, Economic History, 397.
18. Merl, Bauern unter Stalin, 470
19. Service, Comrades, p. 296.
20. André Steiner, Von Plan zu Plan: Eine Wirtschaftsgeschichte der DDR (Berlin: Aufbau, 

2007), 131n.
21. Tehila Sasson, “Ethiopia, 1983–1985: Famine and the Paradoxes of Humanitarian 

Aid,” accessed November 3, 2021, http://wiki.ieg- mainz.de/ghra/articles/sasson- ethiopia.
22. Frank Dikötter, Mao’s Great Famine: The History of China’s Most Devastating Catas-

trophe, 1958–1962 (New York: Walker, 2010), x. For a less personalistic interpretation, see 
Felix Wemheuer, Famine Politics in Maoist China and the Soviet Union (New Haven, CT: Yale 
University Press, 2014).

23. Martyn Rady, Romania in Turmoil: A Contemporary History (London: I. B. Tauris, 
1992), 68, 119.

24. Norman Davies, Heart of Europe: The Past in Poland’s Present (Oxford: Oxford Uni-
versity Press, 2001), 8, 11.



 749 

N O T E S   T O   P A G E S   4 7 3 — 4 7 7

25. Kotkin, Stalin, 97.
26. Karl Marx and Friedrich Engels, The Communist Manifesto, with an introduction 

and notes by Gareth Stedman Jones (London: Penguin, 2004), 224.
27. Karl Schlögel, Das Sowjetische Jahrhundert: Archäologie einer untergegangenen Welt 

(Munich: Beck, 2017), 474.
28. See World Bank Report No. 25920- UA: Project Appraisal Document on a Pro-

posed Loan in the Amount of US$193.15 Million to Ukraine for a Rural Land Titling and 
Cadastre Development Project, May 30, 2003, p. 2, accessed November 3, 2021, http://
documents.worldbank.org/curated/en/286051468779357257/pdf/259201UA1Rural1tre 
0Dev1r20031011611.pdf.

29. Georgii Kas’ianov, “The Holodomor and the Building of a Nation,” Russian Social 
Science Review 52, no.3 (2011): 71–93; here, 77.

30. Christopher W. Morris, “Introduction,” in Morris, ed., Amartya Sen, 1–12 (New 
York: Cambridge University Press, 2010), 1n. The death toll of the Bengal famine is from 
Maria Misra, Vishnu’s Crowded Temple: India since the Great Rebellion (London: Allen Lane, 
2007), 216.

31. Amartya Sen, Poverty and Famines: An Essay on Entitlement and Deprivation (Oxford: 
Clarendon Press, 1988 [1981]), 58, 80 (quotation).

32. Sen, Poverty and Famines, 45.
33. Stephen Devereux, “Sen’s Entitlement Approach: Critiques and Counter- 

Critiques,” in Devereux, ed., The New Famines: Why Famines Persist in an Era of Globaliza-
tion, 66–89 (London: Routledge, 2007), 67.

34. Fernand Braudel, The Structures of Everyday Life: The Limits of the Possible (vol. 1 of 
Civilization and Capitalism) (London: Collins, 1981), 73.

35. Braudel, Structures of Everyday Life, 77.
36. David Gilmour, The Pursuit of Italy: A History of a Land, Its Regions and Their Peoples 

(London: Penguin, 2012), 20.
37. Dagomar Degroot, The Frigid Golden Age: Climate Change, the Little Ice Age, and the 

Dutch Republic, 1560–1720 (New York: Cambridge University Press, 2018), 126.
38. Genesis 42:1–8.
39. Fred Singleton, A Short History of Finland, 2nd ed. (Cambridge: Cambridge Univer-

sity Press, 2005), 86.
40. Cormac Ó Gráda, Famine: A Short History (Princeton, NJ: Princeton University 

Press, 2009), 36.
41. Geheimes Staatsarchiv Berlin I. HA Rep. 81 Dresden no. 341, report of April 24, 

1897.
42. Alexander James Hutchinson Russell, A Memorandum on the Epidemiology of Cholera 

(Geneva: League of Nations, 1925), 42.
43. Robert Ross, A Concise History of South Africa, 2nd ed. (Cape Town: Cambridge Uni-

versity Press, 2008), 155.
44. See Sasson, “Ethiopia.”
45. Cormad Ó Gráda, “Making Famine History,” Journal of Economic Literature 45 

(2007): 5–38; here, 18.
46. Geheimes Staatsarchiv Berlin I. HA Rep. 81 Gesandtschaft Dresden nach 1807 no. 

269, report of February 7, 1892, pp. 1, 2.
47. Sen, Poverty and Famines, p. 162.
48. Amartya Sen, Development as Freedom (Oxford: Oxford University Press, 2001), 16.
49. Ó Gráda, Famine, 11.
50. Nove, Economic History, 176.
51. Kendrick A. Clements, Hoover, Conservation, and Consumerism: Engineering the Good 



 750 

N O T E S   T O   P A G E S   4 7 7 — 4 8 0

Life (Lawrence: University Press of Kansas, 2006), 29; and Johan den Hertog, “The Com-
mission for Relief in Belgium and the Political Diplomatic History of the First World War,” 
Diplomacy and Statecraft 21 (2010): 593–613.

52. Daniel R. Maul, ”Appell an das Gewissen— Fridtjof Nansen und die Russische Hun-
gerhilfe 1921–23,” Themenportal Europäische Geschichte, 2011, accessed November 3, 2021, 
www.europa.clio- online.de/essay/id/artikel- 3604.

53. Davis and Wheatcroft, Years of Hunger, 440.
54. Elena Zubkova, Russia after the War: Hopes, Illusions, Disappointments, 1945–1957 

(Armonk, NY: M. E. Sharpe, 1998), 40.
55. Frances Moore Lappé, Joseph Collins, and Peter Rosset, World Hunger: Twelve Myths, 

2nd ed. (New York: Grove Press, 1998), 2.
56. FAO Regional Office for Europe and Central Asia, “Interview: Agriculture in 

Ukraine— What Does the Future Hold?” accessed November 3, 2021, http://www.fao.org 
/europe/news/detail- news/en/c/447159/.

57. P. S. Mstislavskii, “Hunger,” in A. M. Prokhorov, ed., Great Soviet Encyclopedia: A 
Translation of the Third Edition, vol. 7, 555–56 (New York: Macmillan, 1975), 556.

58. David R. Marples, Heroes and Villains: Creating National History in Contemporary Uk-
raine (Budapest: Central European University Press, 2007), 36.

59. Anne Applebaum, Red Famine: Stalin’s War on Ukraine (London: Penguin, 2018), 
347n.

60. Robert Conquest, The Harvest of Sorrow: Soviet Collectivization and the Terror Famine 
(London: Hutchinson, 1986); and Olga Andriewsky, “Towards a Decentred History: The 
Study of the Holodomor and Ukrainian Historiography,” East/West: Journal of Ukrainian 
Studies 2, no. 1 (2015): pp. 18–52; here, 25n. On the reception of Conquest’s book, see 
Frank Sysyn, “Thirty Years of Research on the Holodomor: A Balance Sheet,” East/West: 
Journal of Ukrainan Studies 2, no. 1 (2015): 3–16; here, 5n.

61. Marples, Heroes, 40.
62. David R. Marples, “Ethnic Issues in the Famine of 1932–1933 in Ukraine,” Europe- 

Asia Studies 61 (2009): 505–18.
63. See Anna Kaminsky, ed., Erinnerungsorte an den Holodomor 1932/33 in der Ukraine 

(Leipzig: Bundesstiftung zur Aufarbeitung der SED- Diktatur, 2008).
64. Geert Mak, Amsterdam: A Brief Life of the City (London: Harvill Press, 1999), 284.
65. Andrew G. Newby and Timo Myllyntaus, “‘The Terrible Visitation’: Famine in 

Finland and Ireland, 1845 to 1868,” in Declan Curran, Lubomyr Luciuk, and Andrew G. 
Newby, eds., Famines in European Economic History: The Last Great European Famines Recon-
sidered, 145–65 (London: Routledge, 2015), 158.

66. See Graham Auman Pitts, “‘Make Them Hated in All of the Arab Countries’: France, 
Famine, and the Creation of Lebanon,” in Richard P. Tucker et al., eds., Environmental His-
tories of the First World War, 175–90 (New York: Cambridge University Press, 2018), and 
Zachary J. Foster, “Why Are Modern Famines so Deadly? The First World War in Syria and 
Palestine,” in Tucker et al., Environmental Histories, 191–207.

67. See Christian Noack, Lindsay Janssen, and Vincent Comerford, eds., Holodomor and 
Gorta Mór: Histories, Memories and Representations of Famine in Ukraine and Ireland (London: 
Anthem Press, 2012).

68. Andriewsky, “Towards a Decentred History,” 21. Similarly, Kas’ianov, “Holo- 
domor,” 82.

69. Conquest, Harvest, 3.
70. John- Paul Himka, “Encumbered Memory: The Ukrainian Famine of 1932–33,” 

Kritika: Explorations in Russian and Eurasian History 14 (2013): 411–36; here, 420, 426; 



 751 

N O T E S   T O   P A G E S   4 8 0 — 4 8 4

Kas’ianov, “Holodomor,” 86; and Jeremy Smith, Red Nations: The Nationalities Experience in 
and after the USSR (New York: Cambridge University Press, 2013), 110.

71. Mike Davis, Late Victorian Holocausts: El Niño Famines and the Making of the Third 
World (London: Verso, 2001). For his rationale, see p. 22.

72. Snyder, Bloodlands, 51.
73. Justin Trudeau, “Statement by the Prime Minister of Canada on Holocaust Memo-

rial Day, Ottawa,” November 25, 2017, accessed November 3, 2021, https://pm.gc.ca/eng 
/news/2017/11/25/statement- prime- minister- canada- holodomor- memorial- day.

74. Figes, Revolutionary Russia, 216.
75. Himka, “Encumbered Memory,” 413, 427 (quotation). For a recent assessment 

of the debate, see the roundtable on Soviet famines in Contemporary European History 27 
(2018): 432–81.

76. Kas’ianov, “Holodomor,” 87; and Applebaum, Red Famine, 359.
77. Robert Kindler, Stalins Nomaden: Herrschaft und Hunger in Kasachstan (Hamburg: 

Hamburger Edition, 2014), 11. See also Sarah Cameron, The Hungry Steppe: Famine, Mass 
Violence and the Making of Soviet Kazakhstan (Ithaca, NY: Cornell University Press, 2018).

78. See Abdulaziz H. Al Fahad, “Rootless Trees: Genealogical Politics in Saudi Arabia,” 
in Bernard Haykel, Thomas Hegghammer, and Stéphane Lacroix, eds., Saudi Arabia in 
Transition: Insights on Social, Political, Economic and Religious Change, 263–91 (New York: 
Cambridge University Press, 2015), 275–78.

79. Stanislav Kul’chyts’kyi, “The Holodomor of 1932–33: How and Why?” East/West: 
Journal of Ukrainian Studies 2, no. 1 (2015): 93–116; here, 93.

80. For a discussion of commemorative politics in Kazakhstan, see Kindler, Stalins No-
maden, 338–48.

32: THE PONTINE MARSHES

1. Jeffrey T. Schnapp, A Primer of Italian Fascism (Lincoln: University of Nebraska Press, 
2000), 18.

2. Quoted in Philip Morgan, Italian Fascism 1919–1945 (Basingstoke: Macmillan, 
1995), 97.

3. John Whittam, Fascist Italy (Manchester: Manchester University Press, 1995), 60n.
4. See Steen Bo Frandsen, “‘The War That We Prefer’: The Reclamation of the Pontine 

Marshes and Fascist Expansion,” Totalitarian Movements and Political Religions 2, no. 3 
(2001): 69–82; here, 75.

5. Cesare Longobardi, Land- Reclamation in Italy: Rural Revival in the Building of a Nation 
(London: P. S. King & Son, 1936), 140–44.

6. Carl Ipsen, Dictating Demography: The Problem of Population in Fascist Italy (Cam-
bridge: Cambridge University Press, 1996), 111.

7. Quoted in Guiseppe Tassinari, Ten Years of Integral Land- Reclamation under the Musso-
lini Act (Faenza: Fratelli Lega, 1939), 37. Littoria Province was formally created in 1934 (39.)

8. Federico D’Onofrio, “The Microfoundations of Italian Agrarianism: Italian Agricul-
tural Economists and Fascism,” Agricultural History 91 (2017): 369–96; here, 380.

9. Alexander Nützenadel, Landwirtschaft, Staat und Autarkie: Agrarpolitik im faschis-
tischen Italien (1922–1943) (Tübingen: Niemeyer, 1997), 213–23; Adrian Lyttelton, The 
Seizure of Power: Fascism in Italy, 1919–1929 (London: Weidenfeld and Nicolson, 1973), 
193–95; and Anthony L. Cardoza, Agrarian Elites and Italian Fascism: The Province of Bo-
logna, 1901–1926 (Princeton, NJ: Princeton University Press, 1982).

10. Longobardi, Land- Reclamation, 3.
11. Ipsen, Dictating Demography, 73n, 114.
12. Quoted in Tassinari, Ten Years, 29.



 752 

N O T E S   T O   P A G E S   4 8 4 — 4 8 7

13. Ipsen, Dictating Demography, 113.
14. Quoted in Tassinari, Ten Years, 39n.
15. Gaetano Salvemini, Under the Axe of Fascism (London: Victor Gollancz, 1936), 296. 

On the cinematic outfall of the Pontine Marshes project, see Frederico Caprotti and Maria 
Kaïka, “Producing the Ideal Fascist Landscape: Nature, Materiality and the Cinematic Rep-
resentation of Land Reclamation in the Pontine Marshes,” Social and Cultural Geography 9 
(2008): 613–34.

16. Longobardi, Land- Reclamation, 141; and Frandsen, “‘War That We Prefer,’” 78.
17. Ruth Sterling Frost, “The Reclamation of the Pontine Marshes,” Geographical Review 

24 (1934): 584–95; here, 595.
18. Sir E. J. Russell, “Agricultural Colonization in the Pontine Marshes and Libya,” Geo-

graphical Journal 94 (1939): 273–89; here, 274. See also Roberta Pergher, Mussolini’s Nation- 
Empire: Sovereignty and Settlement in Italy’s Borderlands, 1922–1943 (Cambridge: Cambridge 
University Press, 2018), 96.

19. Quoted in Tassinari, Ten Years, 36.
20. Robert Sallares, Malaria and Rome: A History of Malaria in Ancient Italy (Oxford: Ox-

ford University Press, 2002), 181.
21. Sallares, Malaria and Rome, 185–90.
22. Frandsen, “‘War That We Prefer,’” 75.
23. Frandsen, “‘War That We Prefer,’” 75.
24. R. J. B. Bosworth, Mussolini’s Italy: Life under the Dictatorship 1915–1945 (New York: 

Penguin, 2006), 382.
25. See Federico Caprotti, “Scipio Africanus: Film, Internal Colonization and Empire,” 

Cultural Geographies 16 (2009): 381–401.
26. Russell, “Agricultural Colonization.”
27. Jürgen Osterhammel, The Transformation of the World: A Global History of the Nine-

teenth Century (Princeton, NJ: Princeton University Press, 2014), 368.
28. Osterhammel, Transformation, 369.
29. Russell, “Agricultural Colonization,” 289. For views from Germany, see Patrick Bern- 

hard, “Borrowing from Mussolini: Nazi Germany’s Colonial Aspirations in the Shadow  
of Italian Expansionism,” Journal of Imperial and Commonwealth History 41 (2013): 617–43.

30. Liesbeth van de Grift, “On New Land a New Society: Internal Colonisation in the 
Netherlands, 1918–1940,” Contemporary European History 22 (2013): 609–26.

31. David Blackbourn, The Conquest of Nature: Water, Landscape, and the Making of Mo-
dern Germany (New York: Norton, 2006), 281–84; and Lars Armenda, “‘Volk ohne Raum 
schafft Raum’: Rassenpolitik und Propaganda im nationalsozialistischen Landgewin-
nungsprojekt an der schleswig- holsteinischen Westküste,” Informationen zur Schleswig- 
Holsteinischen Zeitgeschichte 45 (2005): 4–31; here, 7, 9.

32. See Dan Diner, “Knowledge of Expansion: On the Geopolitics of Karl Haushofer,” 
Geopolitics 4, no. 3 (1999): 161–88; and Hans- Adolf Jacobsen, “‘Kampf um Lebensraum’: 
Zur Rolle des Geopolitikers Karl Haushofer im Dritten Reich,” German Studies Review 4 
(1981): 79–104.

33. Ian Kershaw, Hitler 1889–1936: Hubris (London: Allen Lane, 1998), 248n.
34. Timothy Snyder, Black Earth: The Holocaust as History and Warning (London: Bodley 

Head, 2015), 9.
35. Nützenadel, Landwirtschaft, 30, 32, 63, 252.
36. Isabel Heinemann, “Wissenschaft und Homogenisierungsplanungen für Osteu-

ropa: Konrad Meyer, der ‘Generalplan Ost’ und die Deutsche Forschungsgemeinschaft,” in 
Heinemann and Patrick Wagner, eds., Wissenschaft— Planung— Vertreibung: Neuordnungs-
konzepte und Umsiedlungspolitik im 20. Jahrhundert, 45–72 (Stuttgart: Steiner, 2006).



 753 

N O T E S   T O   P A G E S   4 8 7 — 4 9 0

37. Martin Broszat, “Soziale Motivation und Führer- Bindung des Nationalsozia-
lismus,” Vierteljahreshefte für Zeitgeschichte 18 (1970): 392–409; here, 405.

38. Patrick Bernhard, “Hitler’s Africa in the East: Italian Colonialism as a Model for 
German Planning in Eastern Europe,” Journal of Contemporary History 51 (2016): 61–90; 
here, 75, 81, 83. According to a stone tablet on the bell tower of Latina, Mussolini saw 
these towers as symbols of Fascist power and a sign showing settlers where they could turn 
to for help and justice. The tablet was still there when I visited Latina in April 2018. There 
was no commentary except for the flags of the Italian republic and the European Union 
that adorn government buildings in Italy. For a more sophisticated interpretation, see Mia 
Fuller, “Tradition as a Means to the End of Tradition: Farmers’ Houses in Italy’s Fascist- Era 
New Towns,” in Nezar AlSayyad, ed., The End of Tradition? 171–86 (London: Routledge, 
2004), 175–77.

39. R. Louis Gentilcore, “Reclamation in the Agro Pontino, Italy,” Geographical Review 
60 (1970): 301–27; here, 304.

40. Friedrich Ratzel, Politische Geographie, 3rd ed. (Munich: Oldenbourg, 1925), 35.
41. Gentilcore, “Reclamation,” 312.
42. Marco Armiero and Wilko Graf von Hardenberg, “Green Rhetoric in Blackshirts: 

Italian Fascism and the Environment,” Environment and History 19 (2013): 283–311; here, 
306.

43. See Mark Mazower, Hitler’s Empire: How the Nazis Ruled Europe (New York: Pen-
guin, 2008), 223–93; Rüdiger Hachtmann and Winfried Süß, “Kommissare im NS- 
Herrschaftssystem: Probleme und Perspektiven der Forschung,” in Hachtmann and Süß, 
eds., Hitlers Kommissare: Sondergewalten in der nationalsozialistischen Diktatur, 9–27 (Göt-
tingen: Wallstein, 2006); and Hans Umbreit, “Die deutsche Herrschaft in den besetzten 
Gebieten 1942–1945,” in Militärgeschichtliches Forschungsamt, ed., Das Deutsche Reich 
und der Zweite Weltkrieg, vol. 5: Organisation und Mobilisierung des deutschen Machtbereichs; 
part 2: Kriegsverwaltung, Wirtschaft und personelle Ressourcen, 1942–1944/45, 3–272 (Stutt-
gart: Deutsche Verlags- Anstalt, 1999).

44. Frank Snowden, “Latina Province, 1944–1950,” Journal of Contemporary History 43 
(2008): 509–26; here, 513–15. Snowden argued that flooding the Pontine Marshes, which 
increased the risk of malaria, was “the only known case of bioterror in twentieth- century 
Europe” (515), but that argument has been disputed. For a response, see Erhard Geissler 
and Jeanne Guillemin, “German Flooding of the Pontine Marshes in World War II: Biolog-
ical Warfare or Total War Tactic?” Politics and the Life Sciences 29 (2010): 2–23.

45. Snowden, “Latina Province,” 519. For an account of Italy’s campaign against ma-
laria, see Frank M. Snowden, The Conquest of Malaria: Italy, 1900–1962 (New Haven, CT: 
Yale University Press, 2006).

46. Snowden, “Latina Province,” 519n.
47. Correlli Barnett, The Swordbearers: Studies in Supreme Command in the First World War 

(London: Eyre & Spottiswoode, 1963), 35.
48. Ipsen, Dictating Demography, 115.
49. Nützenadel, Landwirtschaft, 232; and Snowden, Conquest of Malaria, 172.
50. Ingo Skoneczny, Regionalplanung im faschistischen Italien: Die Besiedlung der pontini-

schen Sümpfe (Berlin: Institut für Stadt-  und Regionalplanung, 1983), 128–34.
51. James C. Scott, Seeing Like a State: How Certain Schemes to Improve the Human Condi-

tion Have Failed (New Haven, CT: Yale University Press, 1998), 93.
52. Skoneczny, Regionalplanung, 132.
53. Tiago Saraiva, “Fascist Modernist Landscapes: Wheat, Dams, Forests, and the 

Making of the Portuguese New State,” Environmental History 21 (2016): 54–75; here, 59n, 
65.



 754 

N O T E S   T O   P A G E S   4 9 0 — 4 9 4

54. American Heritage Center, University of Wyoming, Laramie, Wyoming, USA, Col-
lection 2129- 81- 5- 26, Floyd E. Dominy Papers, box 24. folder “Professional File, 1962— 
USSR Trip,” Luce to The Secretary, November 2, 1962, p. 7.

55. Joseph Morgan Hodge, “Writing the History of Development (Part 1: The First 
Wave),” Humanity: An International Journal of Human Rights, Humanitarianism, and Develop-
ment 6 (2015): 429–63; here, 430.

56. James Ferguson, The Anti- Politics Machine: “Development,” Depoliticization, and Bure-
aucratic Power in Lesotho (Minneapolis: University of Minnesota Press, 1994), xv.

57. See Hodge, “Writing the History (Part 1),” 451–55, and Joseph Morgan Hodge, 
“Writing the History of Development (Part 2: Longer, Deeper, Wider),” Humanity: An Inter-
national Journal of Human Rights, Humanitarianism, and Development 7 (2016): 125–74.

58. Stephen Brain, Song of the Forest: Russian Forestry and Stalinist Environmentalism, 
1905–1953 (Pittsburgh, PA: University of Pittsburgh Press, 2011), 9.

59. Matteo Rizzo, “What Was Left of the Groundnut Scheme? Development Disaster 
and Labour Market in Southern Tanganyika, 1946–52,” Journal of Agrarian Change 6 (2006): 
205–38; here, 236. See also Stefan Esselborn, “Environment, Memory, and the Groundnut 
Scheme: Britain’s Largest Colonial Agricultural Development Project and Its Global 
Legacy,” Global Environment 11 (2013): 58–93.

60. Edward R. Tannenbaum, The Fascist Experience: Italian Society and Culture, 1922–
1945 (New York: Basic Books, 1972), 97; and Federico Caprotti, “Destructive Creation: 
Fascist Urban Planning, Architecture and New Towns in the Pontine Marshes,” Journal of 
Historical Geography 33 (2007): 651–79; here, 665.

61. Nützenadel, Landwirtschaft, 240, 247n.
62. Salvemini, Under the Axe, 296.
63. Peter Aldhous, “Borneo Is Burning,” Nature 432 (2004): 144–46; here, 144.
64. Hodge, “Writing the History (Part 1),” 429.
65. One such place is the University of Birmingham, which asked all scholars in my 

department to draft personal five- year plans during the writing of this book. Like most of 
my colleagues, I found this a pointless exercise, though I wish to record that it took me 
four years and eleven months to complete this manuscript.

66. David Gilmour, The Pursuit of Italy: A History of a Land, Its Regions and Their Peoples 
(London: Penguin, 2012), 8.

67. See Silvia Marchetti, “Mussolini’s Latina Remains a Living Monument of Fas-
cist Nostalgia,” Newsweek, April 16, 2015, accessed November 3, 2021, http://www.news 
week.com/2015/04/24/mussolinis- latina- town- remains- living- monument- fascist 
- nostalgia- 322777.html.

68. These observations are based on my visit in April 2018. For an insightful review of 
a local museum, see Suzanne Stewart- Steinberg, “Grounds for Reclamation: Fascism and 
Postfascism in the Pontine Marshes,” differences: A Journal of Feminist Cultural Studies 27 
(2016): 94–142.

69. Marco Armiero, A Rugged Nation: Mountains and the Making of Modern Italy: Nine-
teenth and Twentieth Centuries (Cambridge: White Horse Press, 2011), 116.

70. When I inquired about the name with receptionists during my stay at the Oasi di 
Kufra, responses varied. One did not know whether the Kufra oasis was imagined or real, 
another told me that the Kufra oasis was in Tunisia, and a third declared that the oasis was 
on an island. None of this is correct, though the last response has philosophical quality.

33: THE CHEMURGY MOVEMENT

1. Willard W. Cochrane, The Development of American Agriculture: A Historical Analysis, 
2nd ed. (Minneapolis: University of Minnesota Press, 1993), 111.



 755 

N O T E S   T O   P A G E S   4 9 5 — 4 9 7

2. William J. Hale, “Farming Must Become a Chemical Industry: Development of Co- 
Products Will Solve Present Agriculture Problem,” Dearborn Independent 26, no. 50 (Oc-
tober 2, 1926): 4–5, 24–26; 4, 5, 24 (quotations).

3. Don Whitehead, The Dow Story: The History of the Dow Chemical Company (New York: 
McGraw- Hill, 1968), 95.

4. William J. Hale, “The Farm Chemurgic Movement,” in Williams Haynes, ed., Ame-
rican Chemical Industry, vol. 5: Decade of New Products, appendix x, 486–90 (New York: Van 
Nostrand, 1954), 488.

5. Michigan State University Archives and Historical Collections, East Lansing, USA, 
LC 176 (William J. Hale Papers), box 2, folder 51, William J. Hale, “Chemurgy or Chaos.” 
Address before Goodwyn Institute, Memphis, TN, November 15, 1949, pp. 1, 3.

6. Edwin T. Layton Jr., The Revolt of the Engineers: Social Responsibility and the American 
Engineering Profession (Cleveland: Press of Case Western Reserve University, 1971), 226–28; 
William E. Akin, Technocracy and the American Dream: The Technocrat Movement, 1900–1941 
(Berkeley: University of California Press, 1977); and Stefan Willeke, Die Technokratiebewe-
gung in Nordamerika und Deutschland zwischen den Weltkriegen: Eine vergleichende Analyse 
(Frankfurt: Peter Lang, 1995).

7. For an overview, see Diane B. Paul and Marius Turda, “Eugenics, History of,” in James 
D. Wright, ed., International Encyclopedia of the Social and Behavioral Sciences, 2nd ed., vol. 8, 
253–57 (Amsterdam: Elsevier, 2015).

8. William J. Hale, The Farm Chemurgic: Farmward the Star of Destiny Lights Our Way 
(Boston: Stratford Company, 1934), 15.

9. Hale, Farm Chemurgic, 14.
10. Mark R. Finlay, Growing American Rubber: Strategic Plants and the Politics of National 

Security (New Brunswick, NJ: Rutgers University Press, 2009), 101.
11. Steven Watts, The People’s Tycoon: Henry Ford and the American Century (New York: 

Alfred A. Knopf, 2005), 483.
12. Wayne K. Olson, Chemurgy and Agriculture: 1934–1940 (Beltsville, MD: National 

Agricultural Library, 1993), 2.
13. Carroll W. Pursell Jr., “The Farm Chemurgic Council and the United States Depart-

ment of Agriculture, 1935–1939,” Isis 60 (1969): 307–17; here, 309.
14. Mark R. Finlay, “Old Efforts at New Uses: A Brief History of Chemurgy and the 

American Search for Biobased Materials,” Journal of Industrial Ecology 7 (2004): 33–46; here, 
40; Michigan State University Archives and Historical Collections LC 176, box 2, folder 12, 
letter of January 14, 1944.

15. Michigan State University Archives and Historical Collections LC 177 (Farm Chem-
urgic Council Records), box 32, folder 20, Farm Chemurgic Council, Minutes of Semi- 
Annual Meeting, Board of Governors and Committe Members, January 22, 1937, pp. 2, 
4, 14, 21–22.

16. Ironically, George Washington Carver’s image as “the peanut man” was itself a 
retrospective construction. (Mark D. Hersey, My Work Is That of Conservation: An Environ-
mental Biography of George Washington Carver [Athens: University of Georgia Press, 2011], 
164, 169–73.)

17. Finlay, “Old Efforts,” 36.
18. Michigan State University Archives and Historical Collections LC 176, box 3, folder 

52, Agrol Supreme. A Prospectus. Undated attachment to a letter from the National Agrol 
Company, July 9, 1941, p. 8.

19. Michigan State University Archives and Historical Collections LC 174 (Leo M. 
Christensen Papers), box 16, folder 49, Leo M. Christensen, The Agrol Opportunity, June 
26, 1939, p. 1.



 756 

N O T E S   T O   P A G E S   4 9 7 — 5 0 3

20. Michigan State University Archives and Historical Collections LC 176, box 3, folder 
52, Agrol Supreme. A Prospectus, p. 9.

21. Michigan State University Archives and Historical Collections LC 176, box 3, folder 
52, Agrol Supreme. A Prospectus, p. 8.

22. Michigan State University Archives and Historical Collections LC 176, box 3, folder 
52, Agrol Supreme. A Prospectus, p. 8.

23. Bruce L. Gardner, American Agriculture in the Twentieth Century: How It Flourished 
and What It Cost (Cambridge, MA: Harvard University Press, 2002), 216.

24. David E. Wright, “Alcohol Wrecks a Marriage: The Farm Chemurgic Movement 
and the USDA in the Alcohol Fuels Campaign in the Spring of 1933,” Agricultural History 
67 (1993): 36–66; here, 57.

25. Hal Bernton, William Kovarik, and Scott Sklar, The Forbidden Fuel: A History of Power 
Alcohol (Lincoln: University of Nebraska Press, 2010), 17–21; and Michael S. Carolan, “A 
Sociological Look at Biofuels: Ethanol in the Early Decades of the Twentieth Century and 
Lessons for Today,” Rural Sociology 74 (2009): 86–112; here, 96n.

26. Christian Warren, Brush with Death: A Social History of Lead Poisoning (Baltimore: 
Johns Hopkins University Press, 2000), 116–33. For the author’s take on that critical 
threshold, see Frank Uekoetter, “The Merits of the Precautionary Principle: Controlling 
Automobile Exhausts in Germany and the United States before 1945,” in E. Melanie Du-
Puis, ed., Smoke and Mirrors: The Politics and Culture of Air Pollution, 119–53 (New York: New 
York University Press, 2004).

27. Wright, “Alcohol,” 61.
28. C. C. Furnas, “The Farm Problem— Chemurgy to the Rescue,” American Scholar 10 

(Winter 1940/41): 26–40; here, 27.
29. Wheeler McMillen, New Riches from the Soil: The Progress of Chemurgy (New York: 

Van Nostrand, 1946), 37.
30. William J. Hale, “Epistemocracy,” Review of Reviews and World’s Work 87 (February 

1933): 27–29; here, 29.
31. Haynes, American Chemical Industry, 5:143; and Bernton, Kovarik, and Sklar, For-

bidden Fuel, 25.
32. Anne B. W. Effland, “‘New Riches from the Soil’: The Chemurgic Ideas of Wheeler 

McMillen,” Agricultural History 69 (Spring 1995): 288–97.
33. Mark R. Finlay, “The Failure of Chemurgy in the Depression- Era South: The Case of 

Jesse F. Jackson and the Central of Georgia Railroad,” Georgia Historical Quarterly 81 (Spring 
1997): 78–102; here, 99.

34. Michigan State University Archives and Historical Collections LC 174, box 16, 
folder 49, Leo M. Christensen, The Agrol Opportunity, June 26, 1939, p. 22.

35. Michigan State University Archives and Historical Collections LC 176, box 3, folder 
52, Agrol Supreme: A Prospectus, p. 3.

36. Michigan State University Archives and Historical Collections LC 176, box 2, folder 
12, Excerpts from remarks by Wheeler McMillen, President, National Farm Chemurgic 
Council, at the annual dinner, March 27, 1941, pp. 1–2. See also David E. Wright, “Agricul-
tural Editors Wheeler McMillen and Clifford V. Gregory and the Farm Chemurgic Move-
ment,” Agricultural History 69 (Spring, 1995): 272–87; here, 275.

37. See p. 58.
38. Haynes, American Chemical Industry, 5:142. For the debate about an Iowa state law, 

see Jeffrey T. Manuel, “Iowa’s Original Ethanol Debate: The Power Alcohol Movement of 
1933–1934,” Annals of Iowa 76 (2018): 41–78.

39. Finlay, Growing American Rubber, 193.
40. Use of Alcohol from Farm Products in Motor Fuel. Hearing before a Subcommittee 



 757 

N O T E S   T O   P A G E S   5 0 3 — 5 0 5

of the Committee on Finance, United States Senate, Seventy- Sixth Congress, First Session 
(Washington, DC: US Government Printing Office, 1939), 131.

41. Michigan State University Archives and Historical Collections LC 176, box 2, folder 
53, William J. Hale, Out of Chaos into Chemurgy. Address before Renewable Resources 
Symposium, Philadelphia Engineers’ Club, November 21, 1950, p. 14.

42. Michigan State University Archives and Historical Collections LC 176, box 1, folder 
45, Hale to Earl Ubell, March 23, 1955; and folder 38, Hale to J. Earl Cooke, October 15, 
1954.

43. Robert Lacey, Ford: The Men and the Machine (London: Heinemann, 1986), 546.
44. Hale, Farm Chemurgic, 163n.
45. William J. Hale, “When Agriculture Enters the Chemical Industry,” Industrial and 

Engineering Chemistry 22 (1930): 1311–15; here, 1312.
46. Hale, Farm Chemurgic, 168.
47. Paul R. Ehrlich, The Population Bomb (New York: Ballantine Books, 1968).
48. See Thomas Robertson, The Malthusian Moment: Global Population Growth and the 

Birth of American Environmentalism (New Brunswick, NJ: Rutgers University Press, 2012).
49. R. Douglas Hurt, Problems of Plenty: The American Farmer in the Twentieth Century 

(Chicago: Ivan R. Dee, 2002), 77.
50. Érica Geraldes Castanheira, Helmer Acevedo, and Fausto Freire, “Greenhouse Gas 

Intensity of Palm Oil Produced in Colombia Addressing Alternative Land Use Change and 
Fertilization Scenarios,” Applied Energy 114 (2014): 958–67.

51. Edward M. W. Smeets et al., “A Bottom- up Assessment and Review of Global Bio- 
Energy Potentials to 2050,” Progress in Energy and Combustion Science 33 (2007): 56–106; 
here, 102.

52. Vaclav Smil, Energy Transitions: History, Requirements, Prospects (Santa Barbara, CA: 
Praeger, 2010), 116.

53. George Rapsomanikis, The 2007–2008 Food Price Swing: Impact and Policies in Eas-
tern and Southern Africa (Rome: Food and Agriculture Organization of the United Nations, 
2009), 10.

54. Frank Rosillo- Calle and Luis A. B. Cortez, “Towards ProAlcool II: A Review of the 
Brazilian Bioethanol Programme,” Biomass and Bioenergy 14, no. 2 (1998): 115–24; here, 
115. On subsequent developments, see Márcia Azanha Ferraz Dias de Moraes and David 
Zilberman, Production of Ethanol from Sugarcane in Brazil: From State Intervention to a Free 
Market (Cham: Springer, 2014).

55. Jennifer Eaglin, “The Demise of the Brazilian Ethanol Program: Environmental 
and Economic Shocks, 1985–1990,” Environmental History 24 (2019): 104–29.

56. Lester R. Brown, Outgrowing the Earth: The Food Security Challenge in an Age of Falling 
Water Tables and Rising Temperatures (New York: Norton, 2004), 157.

57. Robert William Fogel, Without Consent or Contract: The Rise and Fall of American 
Slavery (New York: Norton, 1991), 18.

58. Eric J. Hobsbawm, The Age of Extremes: A History of the World, 1914–1991 (New York: 
Vintage Books, 1996), 577.

59. Jennifer Eaglin, Sweet Fuel: A Political and Environmental History of Brazilian Ethanol 
(New York: Oxford University Press, 2022), 4.

60. Wendy Wolford, This Land Is Ours Now: Social Mobilization and the Meanings of Land 
in Brazil (Durham, NC: Duke University Press, 2010), 125–34.

61. Quoted in Thomas D. Rogers, The Deepest Wounds: A Labor and Environmental His-
tory of Sugar in Northeast Brazil (Chapel Hill: University of North Carolina Press, 2010), 210.

62. James N. Galloway et al., “Transformation of the Nitrogen Cycle: Recent Trends, 
Questions, and Potential Solutions,” Science 320 (2008): 889–92, here, 891.



 758 

N O T E S   T O   P A G E S   5 0 5 — 5 0 8

63. Manuel, “Iowa’s Original Ethanol Debate,” 42.
64. David Buchan, Energy and Climate Change: Europe at the Crossroads (Oxford: Oxford 

University Press, 2009), 154n.
65. Richard Doornbosch and Ronald Steenblik, Biofuels: Is the Cure Worse Than the Di-

sease? SG/SD/RT [2007]3/REV1 (Paris: Organisation for Economic Co- operation and De-
velopment, 2007), 36.

66. I am stressing this legacy because of a lingering myth in green technology circles 
that there is “almost no institutional memory of what happened before the energy crisis 
of the ’70s.” (Alexis Madrigal, Powering the Dream: The History and Promise of Green Techno-
logy [Cambridge, MA: Da Capo Press, 2011], 1.) Institutional memory does not always take 
the shape of explicit commemoration!

34: AUTOBAHN

1. See Ulrich Kubisch and Gert Rietner, Die Avus im Rückspiegel: Rennen, Rekorde, Rück-
staus (Berlin: Elefanten Press, 1987); and Richard Kitschigin, Mythos Avus: Automobilsport 
in Berlin (Berlin: Ullstein, 1995).

2. Maxwell G. Lay, Ways of the World: A History of the World’s Roads and of the Vehicles 
That Used Them (New Brunswick, NJ: Rutgers University Press, 1992), 315.

3. Gijs Mom, Atlantic Automobilism: Emergence and Persistence of the Car, 1895–1940 
(New York: Berghahn Books, 2015), 59. See also Christophe Studeny, L’invention de la vi-
tesse: France, XVIIIe–XXe siècle (Paris: Gallimard, 1995), and Joachim Radkau, Das Zeitalter 
der Nervosität: Deutschland zwischen Bismarck und Hitler (Munich: Hanser, 1998), 206–8, 
who showed that the automobile figured as therapy in the contemporary discourse on 
neurasthenia.

4. Wolfgang König, Wilhelm II. und die Moderne: Der Kaiser und die technisch- industrielle 
Welt (Paderborn: Schöningh, 2007), 205, 209, 217.

5. Christoph Maria Merki, Der holprige Siegeszug des Automobils 1895–1930: Zur Moto-
risierung des Straßenverkehrs in Frankreich, Deutschland und der Schweiz (Cologne: Böhlau, 
2002), 181. See also Michael L. Berger, The Devil Wagon in God’s Country: The Automobile 
and Social Change in Rural America, 1893–1929 (Hamden, CT: Archon Books, 1979): 24–31, 
and Angela Jain and Massimo Moraglio, “Struggling for the Use of Urban Streets: Prelimi-
nary (Historical) Comparison between European and Indian Cities,” International Journal 
of the Commons 8 (2014): 513–30.

6. Clive Emsley, “‘Mother, What Did Policemen Do When There Weren’t Any Motors?’ 
The Law, the Police and the Regulation of Motor Traffic in England, 1900–1939,” Historical 
Journal 36 (1993): 357–81; here, 358n.

7. Quoted in Tom McCarthy, Auto Mania: Cars, Consumers, and the Environment (New 
Haven, CT: Yale University Press, 2007), 12.

8. Jean Brunhes, Les Limites de notre Cage. Discours prononcé à l’occasion de l’inauguration 
solennelle des cours universitaires le 15 Novembre 1909 (Fribourg: Imprimerie de l’Œuvre de 
Saint- Paul, 1911), 4. See also pp. 381–82.

9. Brunhes, Limites 5.
10. Barbara Haubner, Nervenkitzel und Freizeitvergnügen: Automobilismus in Deutschland 

1886–1914 (Göttingen: Vandenhoeck & Ruprecht, 1998), 164.
11. Emsley, “‘Mother,’” 359.
12. Merki, Holprige Siegeszug, 147–55. See also Rudy Koshar, “Cars and Nations: Anglo- 

German Perspectives on Automobility between the World Wars,” Theory, Culture and So-
ciety 21, no. 4/5 (2004): 121–44; here, 136.

13. Merki, Holprige Siegeszug, 451. See also Friedrich Lenger, Werner Sombart 1863–1941: 
Eine Biographie (Munich: Beck, 1994), esp. 162–70.



 759 

N O T E S   T O   P A G E S   5 0 9 — 5 1 2

14. Friedrich Kittler, “Auto Bahnen / Free Ways,” Cultural Politics 11 (2015): 376–83; 
here 378–80.

15. Gerald D. Feldman, Hugo Stinnes: Biographie eines Industriellen, 1870–1924 (Munich: 
Beck, 1998), 660.

16. Andrea Greco and Giorgio Ragazzi, “History and Regulation of Italian Highways 
Concessionaires,” Research in Transportation Economics 15 (2005): 121–33; here, 121. For a 
comprehensive study of Italy’s autostrada projects before World War II, see Massimo Mora-
glio, Driving Modernity: Technology, Experts, Politics, and Fascist Motorways, 1922–1943 (New 
York: Berghahn Books, 2017).

17. Timothy Davis, “The Rise and Decline of the American Parkway,” in Christof 
Mauch, and Thomas Zeller, eds., The World Beyond the Windshield: Roads and Landscapes in 
the United States and Europe, 35–58 (Athens: Ohio University Press, 2008), 35.

18. Kubisch and Rietner, Avus im Rückspiegel, 79.
19. Thomas Zeller, “‘Ganz Deutschland sein Garten’: Alwin Seifert und die Landschaft 

des Nationalsozialismus,” in Joachim Radkau and Frank Uekötter, eds., Naturschutz und 
Nationalsozialismus, 273–307 (Frankfurt: Campus, 2003), 306.

20. For a comprehensive discussion of the autobahn project in Nazi Germany, see Er-
hard Schütz and Eckhard Gruber, Mythos Reichsautobahn: Bau und Inszenierung der “Straßen 
des Führers” 1933–1941 (Berlin: Ch. Links Verlag, 1996). Other publications of note include 
Thomas Zeller, Driving Germany: The Landscape of the German Autobahn, 1930–1970 (New 
York: Berghahn Books, 2007); Charlotte Reitsam, Reichsautobahn- Landschaften im Span-
nungsfeld von Natur und Technik: Transatlantische und interdisziplinäre Verflechtungen (Saar-
brücken: VDM Verlag Dr. Müller, 2009); and Richard Vahrenkamp, The German Autobahn 
1920–1945: Hafraba Visions and Mega Projects (Lohmar: Josef Eul, 2010).

21. Schütz and Gruber, Mythos Reichsautobahn, 11n.
22. Quoted in Eduard Schönleben, Fritz Todt: Der Mensch, der Ingenieur, der Nationalsozi-

alist (Oldenburg: Verlag Gerhard Stalling, 1943), 111. For more on Todt, see Frank Uekötter, 
“Techniker an der Macht: Der Ingenieur- Politiker im 20. Jahrhundert,” Historische Zeit-
schrift 306 (2018): 396–423; here 411–16.

23. Schütz and Gruber, Mythos Reichsautobahn, 10.
24. John Christopher, Organisation Todt: From Autobahns to the Atlantic Wall (Stroud: 

Amberley, 2014), 11.
25. Schütz and Gruber, Mythos Reichsautobahn, 11.
26. See Friedrich Hartmannsgruber, “‘ . . . ungeachtet der noch ungeklärten Finan-

zierung’: Finanzplanung und Kapitalbeschaffung für den Bau der Reichsautobahnen 
1933–1945,” Historische Zeitschrift 278 (2004): 625–81.

27. Alwin Seifert, Ein Leben für die Landschaft (Düsseldorf: Eugen Diederichs Verlag, 
1962), 41.

28. Frank Uekoetter, The Green and the Brown: A History of Conservation in Nazi Germany 
(New York: Cambridge University Press, 2006), 167.

29. Christopher Kopper, “Germany’s National Socialist Transport Policy and the Claim 
of Modernity: Reality or Fake?” Journal of Transport History 34 (2013): 162–76; here, 164.

30. Schütz and Gruber, Mythos Reichsautobahn, 12, 27n.
31. See Melanie Schiller, “‘Fun Fun Fun on the Autobahn’: Kraftwerk Challenges Ger-

manness,” Popular Music and Society 37 (2014): 618–37.
32. Alexander Gall, “Gute Straßen bis ins kleinste Dorf!” Verkehrspolitik in Bayern zwischen 

Wiederaufbau und Ölkrise (Frankfurt: Campus, 2005).
33. See Cotten Seiler, Republic of Drivers: A Cultural History of Automobility in America 

(Chicago: University of Chicago Press, 2008).



 760 

N O T E S   T O   P A G E S   5 1 2 — 5 1 4

34. Richard Vahrenkamp, Die Logistische Revolution: Der Aufstieg der Logistik in der Mas-
senkonsumgesellschaft (Frankfurt: Campus, 2011), 106.

35. Reitsam, Reichsautobahn- Landschaften, 204.
36. Scott L. Bottles, Los Angeles and the Automobile: The Making of the Modern City 

(Berkeley: University of California Press, 1987), 2–4.
37. Robert A. Caro, The Power Broker: Robert Moses and the Fall of New York (New York: 

Vintage Books, 1975), 546.
38. Kenneth T. Jackson, “Robert Moses and the Planned Environment: A Re- 

Evaluation,” in Joann P. Krieg, ed., Robert Moses: Single- Minded Genius, 21–30 (Interlaken, 
NY: Heart of the Lakes, 1989), 26.

39. Christophe Bonneuil and Jean- Baptiste Fressoz, The Shock of the Anthropocene: The 
Earth, History and Us (London: Verso, 2016), 138. As Thomas Zeller notes on the military 
uses of the autobahn, “It is now generally accepted in the scholarly literature that this 
view is one of the myths surrounding the roadways.” (Zeller, Driving Germany, 56.)

40. Alfred Gottwaldt, Julius Dorpmüller, die Reichsbahn und die Autobahn: Verkehrspolitik 
und Leben des Verkehrsministers bis 1945 (Berlin: Argon, 1995), 45.

41. Public Papers of the Presidents of the United States: Dwight D. Eisenhower 1955. 
Containing the Public Messages, Speeches, and Statements of the President, January 1 to 
December 31, 1955 (Washington, DC: US Government Printing Office, 1960), 276.

42. Bruce E. Seely, “‘Push’ and ‘Pull’ Factors in Technology Transfer: Moving American- 
Style Highway Engineering to Europe, 1945–1965,” Comparative Technology Transfer and So-
ciety 2 (2004): 229–46; here, 236.

43. Pascal Menoret, Joyriding in Riyadh: Oil, Urbanism, and Road Revolt (New York: Cam-
bridge University Press, 2014), 70.

44. Menoret, Joyriding in Riyadh, 79.
45. See Frank Uekötter, Der deutsche Kanal: Eine Mythologie der alten Bundesrepublik 

(Stuttgart: Steiner, 2020), 151–53, 200.
46. Geheimes Staatsarchiv Berlin I. HA Rep. 77 Tit. 1328 no. 24 vol. 2, memorandum of 

Geheimes Civil Cabinet, March 26, 1910, and AVUS GmbH to Oberbürgermeister Berlin, 
September 15, 1910, p. 2.

47. Stephen E. Ambrose, Eisenhower, vol. 2: The President (London: George Allen and 
Unwin, 1984), 547.

48. Quoted in Dietmar Klenke, Bundesdeutsche Verkehrspolitik und Motorisierung: Kon-
fliktträchtige Weichenstellungen in den Jahren des Wiederaufstiegs (Stuttgart: Steiner, 1993), 
164.

49. M. Luísa Sousa and Rafael Marques, “Political Transitions, Value Change and Mo-
torisation in 1970s Portugal,” Journal of Transport History 34 (2013): 1–21; here, 3.

50. Lewis H. Siegelbaum, Cars for Comrades: The Life of the Soviet Automobile (Ithaca, 
NY: Cornell University Press, 2011), 224–27.

51. See Luminita Gatejel, Warten, hoffen und endlich fahren: Auto und Sozialismus in der 
Sowjetunion, in Rumänien und der DDR (1956–1989/91) (Frankfurt: Campus, 2014); and 
Lewis H. Siegelbaum, ed., The Socialist Car: Automobility in the Eastern Bloc (Ithaca, NY: Cor-
nell University Press, 2011).

52. Gijs Mom, “Roads without Rails: European Highway- Network Building and the De-
sire for Long- Range Motorized Mobility,” Technology and Culture 46 (2005): 745–72; here, 
752.

53. James J. Flink, The Automobile Age (Cambridge, MA: MIT Press, 1990), 374; and Ir-
ving Brinton Holley Jr., The Highway Revolution, 1895–1925: How the United States Got Out 
of the Mud (Durham, NC: Carolina Academic Press, 2008), 153.



 761 

N O T E S   T O   P A G E S   5 1 4 — 5 2 0

54. Stephen B. Goddard, Getting There: The Epic Struggle between Road and Rail in the 
American Century (New York: Basic Books, 1994), 179, 192.

55. G. de Clercq, “Fifteen Years of Road Lighting in Belgium,” International Lighting 
Review 36 (1985): 2–7; here, 3.

56. Richard Kitschigin, Rennen, Reifen und Rekorde: Die Avus Story (Stuttgart: Motorbuch 
Verlag, 1972), 63, 67, 70.

57. See Mark Kahn, Death Race: Le Mans 1955 (London: Barrie & Jenkins, 1976), esp. 
102–29.

58. Statistisches Bundesamt, Verkehrsunfälle: Zeitreihen 2015 (Wiesbaden: Statistisches 
Bundesamt, 2016), 18.

59. See Klenke, Bundesdeutsche Verkehrspolitik, 83–91.
60. Statistisches Bundesamt, Verkehrsunfälle, 201.
61. Flink, Automobile Age, 383.
62. Björn Kluge, Moritz Werkenthin, and Gerd Wessolek, “Metal Leaching in a 

Highway Embankment on Field and Laboratory Scale,” Science of the Total Environment 493 
(2014): 495–504; here, 503.

63. Tom Lewis, Divided Highways: Building the Interstate Highways, Transforming Ame-
rican Life (New York: Penguin, 1999), 179–210.

64. Quoted in Flink, Automobile Age, 374.
65. For information on new personal car registrations or sales, see http://www.oica 

.net/wp- content/uploads//pc- sales- 20151.pdf, accessed November 3, 2021.
66. Calculations based on World Health Organization, Global Status Report on Road Sa-

fety 2015 (Geneva: World Health Organization, 2015), 95, 120, 141, 232n, 246.
67. Emma Rothschild, Paradise Lost: The Decline of the Auto- Industrial Age (London: 

Allen Lane, 1974), 5–7; Sousa and Marques, “Political Transitions,” 2.
68. Rothschild, Paradise Lost, 9.
69. Paul Virilio, City of Panic (Oxford: Berg, 2005), 3.
70. Landesarchiv Schleswig- Holstein Abt. 539 no. 1–6.
71. Welsley Johnston, The Belfast Urban Motorway: Engineering Ambition and Social Con-

flict (Newtownards: Colourpoint Books, 2014), 101n.
72. Ueli Haefeli, “Gas geben oder das Steuer herumreissen? Verkehrspolitik und 

Verkehrsplanung in Bielefeld nach dem Zweiten Weltkrieg,” Jahresbericht des Historischen 
Vereins für die Grafschaft Ravensberg 85 (1999): 239–62.

73. Quoted in Zack Furness, One Less Car: Bicycling and the Politics of Automobility (Phil-
adelphia: Temple University Press, 2010), 211. See also Barbara Schmucki, Der Traum vom 
Verkehrsfluss: Städtische Verkehrsplanung seit 1945 im deutsch- deutschen Vergleich (Frankfurt: 
Campus, 2001), and Michael Hascher, Politikberatung durch Experten: Das Beispiel der deut-
schen Verkehrspolitik im 19. und 20. Jahrhundert (Frankfurt: Campus, 2006).

74. Uekoetter, The Green and the Brown, 167.
75. Marc Augé, Non- Places: An Introduction to Supermodernity (London: Verso, 1995), 79, 

97.
76. Menoret, Joyriding in Riyadh, 67.

35: THE PINE ROOTS CAMPAIGN

1. Basil Henry Liddell Hart, History of the Second World War (London: Cassell, 1970), 
682n, 691.

2. Jerome B. Cohen, Japan’s Economy in War and Reconstruction (London: Routledge, 
2000), 142–44.

3. Euan Graham, Japan’s Sea Lane Security, 1950–2004: A Matter of Life and Death? 
(London: Routledge, 2005), 82.



 762 

N O T E S   T O   P A G E S   5 2 0 — 5 2 3

4. U.S. Naval Technical Mission to Japan, Miscellaneous Targets: Japanese Fuels and Lubri-
cants. Article 6: Research on Diesel and Boiler Fuel at the First Naval Fuel Depot, OFUNA (Tokyo: 
U.S. Naval Technical Mission to Japan Report X- 38(N)- 6, February 1946), 1.

5. Cohen, Japan’s Economy, 146.
6. C. J. Argyle, Japan at War, 1937–45 (London: Arthur Barker, 1976), 182.
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