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I dedicate this book to my co-author, 
who wrote the best bits.
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ix

Preface

We finished writing this book in the immediate aftermath of Rio+20, 
the much anticipated United Nations Conference on Sustainable Devel-
opment held in Rio de Janeiro during June 2012. Rio+20 was supposed 
to put the world back on a sustainable track yet, despite the creative 
outpouring of ideas generated by the occasion, it will probably be re-
membered as Rio minus 20. World leaders and ministers struggled even 
to reaffirm global goals, principles, and strategies that had been forged 
twenty years earlier at the 1992 Earth Summit, held in the same city. 
In light of this spectacular failure of environmental multilateralism by 
states, perhaps it is no surprise that the People’s Sustainability Mani-
festo, launched at Rio+20 by hundreds of civil society organizations, 
sought to build a global movement for localization.

While we welcome this development, and enjoy the irony of a global 
movement fostering localization, this book is not an anti-globalization 
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treatise. Our primary aim is to understand the extent and manner to 
which globalization is implicated in both global environmental de-
struction and global environmental protection. We conclude that the 
contemporary form of globalization represents a further extension 
and intensification of a much longer process of modernization that we 
identify as the primary culprit of environmental destruction. This con-
temporary form of globalization is more environmentally destructive 
than any previous phase of globalization and, like a snake swallowing 
its own tail, is ultimately self-destructive.

In response, we suggest that a different, more reflexive form of 
globalization may provide a way forward, and that it is possible to re-
direct some of the processes of globalization and modernization along 
a more sustainable path. This requires, among other things, address-
ing the crisis of accountability between those who presently benefit 
from the production of ecological risks and harms, and those who 
suffer their consequences now and in the future. The modes of re-
flexive ecological modernization and globalization that we defend are 
grounded in a post-liberal, cosmopolitan understanding of “extended 
responsibility” that is more appropriate to a complex, interdependent, 
and globalizing world.

Many environmental problems take a long time to materialize, and 
so has this book. All those who know us well have smiled knowingly 
at the painful prospect of us writing a jointly authored book and found 
our reportage of the process to be entertaining, although those who 
live in very close proximity—particularly our daughter, Eva—would 
probably not describe it thus. We were supported by her tolerance and 
love, and we take comfort in the fact that she shares the concerns that 
have animated this book.

We are particularly indebted to Paul James and Boris Frankel for 
giving up precious time to read the manuscript and for their incisive 
feedback, and we are grateful to Paul James, Stephanie Trigg, and Joel 
Trigg for enduring many hours of discussion of this book. They fed us 
and were not fed up with us.

Part of the research for this book was supported by the Austra-
lian Research Council (ARC) Discovery Project funding scheme 
(DP0771697) awarded to Robyn Eckersley. The views expressed herein 
are those of the authors and not necessarily those of the ARC.
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It has been a delight to work with Susan McEachern at Rowman & 
Littlefield and we are also grateful for her forbearance and assistance. 
We also extend our appreciation to the series editors, Manfred Steger 
and Terrell Carver, for their strong encouragement, extreme patience, 
and constructive feedback on the manuscript.

Melbourne, July 2012
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1

A World Fit for Us All

chapter 1

CRISIS? WHAT CRISIS?

We humans have long been drivers of environmental change, but 
for most of our evolutionary history our influence has been patchy 
and localized. By contrast, the 20th century stands out as the prodigal 
century “because of the screeching acceleration of so many processes 
that bring ecological change.”1 Indeed, the post–World War II period 
may well be remembered not for the Cold War, the moon landing, or 
the fall of communism but rather as the period of slow awakening to 
an emerging ecological crisis of planetary proportions. The world’s 
human population took until the early 1800s to reach the one billion 
mark, but had climbed to three billion by 1960, doubled to six billion 
by the turn of the 21st century, and reached seven billion by the end of 
2011. Between 1960 and 2000, world economic activity (measured as 
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2    chapter 1

Gross Domestic Product) rose from 1.3 to 32.2 trillion USD, reaching 
a peak of 61.3 trillion in 2007 just before the global financial crash.2 
It is no accident that the first “limits-to-growth” arguments emerged 
in the early 1970s on the back of the long post-war boom, and in the 
wake of accumulating evidence of resource scarcity, new sources (and 
rising levels) of pollution and land degradation, and the accelerated 
erosion of the Earth’s biodiversity. It is now commonly observed that 
many ecological problems do not respect borders, that they represent a 
classic collective action problem, and that they can only be addressed 
by concerted international cooperation and domestic environmental 
regulation. Yet despite four global environmental summits (in 1972, 
1992, 2002, and 2012) and a proliferation of multilateral environmen-
tal treaties and domestic environmental laws over the past forty years, 
the global environment has continued to deteriorate.

According to the 2005 Environmental Sustainability Index, no state 
in the world is on a sustainable trajectory.3 Increasingly, we confront a 
narrative of planetary environmental transformation and crisis that chal-
lenges the modern vision of prosperity and human progress linked to 
continuous economic growth. For example, the Millennium Ecosystem 
Assessment report, commissioned by the United Nations Secretary-Gen-
eral and released in 2005, found that human activity has changed the 
Earth’s ecosystems more rapidly and extensively over the past fifty years 
than in any previous time in human history. The report found that 60 
percent of the twenty-four ecosystem services that were identified and 
evaluated are being degraded or used unsustainably, mostly as a result 
of a dramatic increase in human demand for food, timber, water, fuel, 
and fiber. Rates of species extinction were found to have increased by 
up to one thousand times the background rate of extinction. The world’s 
poorest peoples were found to suffer the most from the degradation of 
ecosystem services, which has become a major cause of poverty.

The Millennium Ecosystem Assessment represents just one of a suc-
cession of major global environmental assessments that have warned 
that human development patterns have become unsustainable, and will 
increasingly undermine rather than enhance human well-being. The 
fifth edition of the United Nations Environment Program’s Global Envi-
ronmental Outlook (GEO-5), launched on the eve of the United Nations 
Conference on Sustainable Development in June 2012 (“Rio+20”), 
painted a grim picture of the Earth pushed to its biophysical limits. 
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The report assessed ninety of the most-important international envi-
ronmental goals and objectives and found that significant progress had 
only been made in four, which are protecting the ozone layer, remov-
ing lead from fuel, increased access to improved water supplies, and 
boosting research to reduce pollution of the marine environment.4 The 
Worldwatch Institute’s regular State of the World reports and its analy-
sis of environmental trends in Vital Signs, the successive reports of the 
Intergovernmental Panel on Climate Change (IPCC), the United Na-
tions’ Human Development Reports, and the World Wide Fund for Na-
ture’s series of Living Planet Reports have all made it clear that ecologi-
cally sustainable development is not a luxury but rather a fundamental 
necessity that we postpone at our collective peril.5

The looming crisis of climate change now serves as the most widely 
recognized character in this tragic narrative, and it has been the focus 
of increasing political attention since the mid-2000s. Climate scientists 
warn our collective political response to climate change over the next 
decade is critical and will largely determine the fate of the world’s 
climate for the rest of this century and beyond. Yet even if we were 
to miraculously arrest and reverse global greenhouse gas emissions in 
the next decade, we would still be left with the “other” environmental 
crises—of accelerating rates of species extinction, loss of forest cover, 
land degradation, desertification, the accumulation of toxic chemical 
and nuclear waste, loss of arable land and potable water, and pollution 
of the terrestrial, atmospheric, and marine environment. The world’s 
oceans are attracting increasing concern as a result of not only over-
fishing and coastal pollution but also rising temperatures, acidification, 
the bleaching and loss of coral reefs (which provide spawning grounds 
and nurseries for many commercial fisheries), and the expansion of 
ocean gyres of debris. The largest such gyre is the Great Pacific Gar-
bage Patch —a vast floating mass of mostly toxic, non-biodegradable 
plastics and suspended particles of chemical sludge, around twice the 
size of Texas, circulating in the currents of the North Pacific Ocean. 
It was the buildup of toxic waste that served to catalyze the modern 
environment movement in the 1960s in the wake of the publication of 
Rachel Carson’s Silent Spring.6 This is a dismal testimony to more than 
fifty years of environmental concern and action that have been both 
increasingly global in their orientation and increasingly global in their 
organizational form.
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4    chapter 1

Of course, not everyone accepts that we face a planetary ecologi-
cal crisis, as distinct from merely a set of discrete ecological problems 
that can be managed by local, national, or international environmental 
regulation. A crisis suggests a critical turning point whereby action is 
required to prevent some kind of serious, irreversible decline or col-
lapse. This can occur at many different levels, such as the level of the 
individual organism or population (arising, for example, from exposure 
to dangerous chemicals or radiation), the species (when, for example, 
a particular species becomes endangered), or larger ecological system 
(such as serious impairment or collapse of ecological life-support sys-
tems). Crises at any of these levels do not necessarily translate into a 
full-blown global ecological crisis. One example is the extreme defores-
tation of Easter Island by the Rapa Nui people that led to a precipitous 
drop in their population and the decimation of their culture. This was 
an entirely local ecological crisis, confined to an island community.

Similarly, acid rain, caused by sulfur-dioxide emissions from fac-
tories and coal-fired power plants, has been widely regarded as a dis-
crete regional problem that has been successfully addressed in many 
parts of the world through national and regional regulation and the 
installation of new technologies such as sulfur dioxide scrubbers in 
coal-fired plants.

Even some global ecological problems that take a long time to de-
velop, and are not quickly or easily recognized until they become seri-
ous, have been regarded as discrete and manageable. The classic case is 
the thinning of the stratospheric ozone layer, which has produced the 
so-called hole in the ozone layer over the Antarctic. The chlorofluoro-
carbons (CFC) that were found to be responsible for this problem were 
invented in the late 1920s by chemists working at General Motors. 
They were thought to be inert and safe and were found to have many 
uses—as propellant gases in spray cans, as coolants in refrigerators, as a 
foaming agent in plastics, and as a solvent in cleaning agents. It was not 
until the mid-1980s that scientists discovered that CFC gases lingered 
in the upper atmosphere and released chlorine, reduced the concentra-
tion of ozone, and allowed increasing amounts of ultra-violet rays from 
the sun to reach the Earth, causing a range of serious problems such as 
an increased incidence of skin cancer, cataracts, and blindness; dam-
age to the human immune system; and reduced crop yields. The ozone 
problem has been addressed by the Montreal Protocol on Substances 
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that Deplete the Ozone Layer 1987, and subsequent amendments, which 
has been widely hailed as one of the most successful multilateral en-
vironmental agreements in recent times. While halon production has 
increased and an illegal trade in CFCs persists, stratospheric concentra-
tions of some of the important CFCs have leveled off or declined.

However, on closer inspection, some of these problems are not as 
discrete, or as manageable, as they seem. For example, it has since 
been discovered that the recovery of the ozone layer is being delayed 
by increasing greenhouse gases such as carbon dioxide and methane. 
Moreover, scientists observed an unexpected and unprecedented hole 
over the Arctic in 2011.7 Moreover, it now appears that there are impor-
tant connections—both positive and negative—between sulfur-dioxide 
emissions, ozone depletion, and climate change. Not only have some 
greenhouse gases delayed the recovery of the ozone layer, some CFCs 
are themselves potent greenhouse gases. It has also been found that 
sulfur-dioxide pollution has contributed to “global dimming” which 
has a cooling effect on the Earth and is partially masking the extent of 
global warming. Regulatory efforts to reduce acid rain and the atmo-
spheric release of local pollutant particulates have unwittingly exac-
erbated global warming. Among the controversial new solar radiation 
management techniques that are currently mooted by those scientists 
and policy makers contemplating a geo-engineering response to global 
warming is the deliberate injection of sulfur particles into the strato-
sphere to reflect sunlight and slow global warming. Yet scientists have 
also warned that stratospheric sulfur injection may reduce the strength 
of the monsoonal rains in Asia and Africa, with serious consequences 
for water availability and agricultural production.8

The above examples challenge the sanguine view that local, regional, 
and global ecological problems should be approached as discrete con-
cerns and managed through issue-specific environmental regulation or 
regimes or quick technological fixes. They also highlight the complex-
ity, uncertainty, variability, and unpredictability of ecological problems 
and the limits of human understanding. While it is possible to identify 
some ecological problems—such as localized water pollution—that 
have been more or less successfully curtailed, these efforts must be set 
in the context of larger processes of environmental change. Indeed, it 
is precisely the “screeching acceleration” in the scale, rate, and severity 
of ecological problems around the world that suggests to us that we 
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have moved well beyond the point of framing and managing ecological 
problems as isolated phenomena: these problems provide evidence of 
an emerging, if not yet full blown, crisis of global proportions. A major 
report produced for the Stockholm Resilience Centre by a group of 
twenty-eight internationally renowned scientists has argued that hu-
manity must learn to understand and respect the critical “hard-wired” 
thresholds in the Earth’s environment if it is to avoid abrupt, non-
linear, and irreversible changes that could be devastating for human 
civilization.9 The report identified nine planetary boundaries—climate 
change, stratospheric ozone depletion, land-use change, freshwater 
use, biological diversity, ocean acidification, nitrogen and phosphorus 
inputs to the biosphere and oceans, aerosol loading, and chemical pol-
lution—and argued that the ecological boundaries for climate change, 
biological diversity loss, and nitrogen input may already have been 
transgressed. The report also highlighted the different ways in which 
these planetary boundaries are strongly interconnected, such that the 
transgression of one or more boundaries may, through a range of dif-
ferent feedback mechanisms, trigger unpredictable and abrupt change.

Many Earth-systems scientists argue that our planet has drifted 
out of the relatively stable geological era of the Holocene into the An-
thropocene, a new geological era characterized by wide-scale and ac-
celerated human influence on the planet. Some of the more pessimistic 
scientists suggest that this may be the shortest geological era of all, 
given the increasing risk of abrupt, non-linear change that may under-
mine the conditions for human flourishing. Possible scenarios for such 
abrupt change might take the form of “an expanding cascade” (where 
local shocks cascade into a global crisis), “a double or triple whammy” 
(where two or more shocks expand into a compounding global crisis), 
or a “long fuse and big bang” (where there is a long and slow develop-
ment of a problem that suddenly reaches a tipping point and erupts 
into a major crisis).10 Although no one can predict if, when, and how 
different local, regional, or global ecological problems might interact 
to produce a series of compounding crises, the risks are real and ap-
pear to be mounting. In any event, it would be foolish to wait for more 
evidence of an emerging crisis before taking action. There are enough 
dire and irreversible ecological problems in the world today to warrant 
a critical inquiry into the causes, consequences, and possible solutions 
to global ecological change.
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Is It Globalization?

Although natural scientists serve as the leading informants of ecologi-
cal problems, they are not well equipped to explain a very basic puzzle. 
How could such a widespread set of dire ecological problems—which 
nobody intended and nobody wants—emerge and persist, despite a 
massive increase in international environmental awareness and regula-
tion over the past forty years?

Some environmentalists have a simple answer to this puzzle: “It’s 
globalization, stupid!” They point to the uncanny correlation between 
the globalization of trade, investment, production, and consumption, 
on the one hand, and the globalization of environmental problems, on 
the other. When economic globalization accelerates, they point out, 
so do resource depletion, deforestation, species extinction, pollution, 
and greenhouse gas emissions. When globalization slows as a result of 
a global recession, so do these rates of ecological degradation. While 
these critics recognize that increasing international specialization and 
exchange, more intense economic competition, and improvements 
in transportation and communication have brought many benefits, 
including a wider variety of cheaper goods to those in the affluent con-
suming centers of the world, they argue that these developments have 
clearly come at a considerable ecological price, particularly for those 
living outside the consuming centers. Globalization has enabled en-
vironmental impacts to become increasingly extended, or “stretched,” 
over space and time. The consequences of our actions as producers 
and consumers can often manifest thousands of kilometers away from 
their source, and these impacts can occur many years after their initi-
ating events and then linger for decades, centuries, or even millennia 
(in the case of the accumulation of radioactive waste or atmospheric 
concentrations of greenhouse gases) and sometimes last forever (in the 
case of species extinction). According to the environmental critics, it is 
globalization that has compressed the cumulative ecological impacts of 
human actions into an emerging global environmental crisis.

However, enthusiasts of globalization consider this response simplis-
tic. How, they ask, can we build the technological and institutional ca-
pacity that is necessary to overcome the miseries of uneven development, 
or confront and overwhelm ecological problems (especially in the rapidly 
growing economies of the developing world) without globalization? How 
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8    chapter 1

else can we ensure the global diffusion of the environmentally friendly 
technologies and environmental management skills necessary to reduce 
our consumption of energy and resources and to move us toward a low-
carbon, sustainable future?

The aim of this book is to untangle and clarify the connections 
between globalization and environmental change in order to evalu-
ate these claims and counter-claims, as well as those that fall “in-
between.”11 Our task is sociological, critical, and normative. Drawing 
on the broad tradition of critical social theory, we seek to identify and 
understand to what extent, and how, the processes of globalization are 
implicated in ecological destruction and protection. We also explore 
to what extent, and how, these processes ought to be transformed in 
ways that not only avoid a looming ecological crisis but also promote 
environment justice.

All critical theories of economy and society recognize the important 
links between historical description, sociological explanation, and po-
litical prescription. All social inquiry has a purpose, whether explicit 
or implicit, and the purpose of critical theories is to expose social 
domination and promote human autonomy. Because they recognize 
that existing social structures—such as markets and states—are often 
deeply implicated in social domination, critical theories typically reject 
piecemeal and narrow “problem-solving” analyses and reforms that 
take these structures for granted.

We build upon this critical tradition—particularly neo-Gramscian 
political economy, the critical theory of communicative action, and 
sociological theories of the risk society—but bring a much more ex-
plicit ecological dimension to our inquiry by exploring the relation-
ship between social domination and environmental degradation. It 
is widely accepted that globalization is an uneven process that has 
produced both winners and losers. It is also increasingly recognized 
that the global distribution of ecological risks is deeply skewed, espe-
cially in the case of climate change, where those least responsible for 
generating emissions are expected to suffer the harshest impacts. So 
while many communities, social classes, and regions have gained from 
globalization, many others will face a “double exposure” from the nega-
tive impacts of globalization and global environmental change.12 Our 
concern is to understand how globalization is implicated in both the 
social production of ecological risks, as well as the skewed distribution 
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of such risks through space and time. We show that the degradation of 
the global environment is a complex phenomenon that has been man-
aged and mediated by impersonal social and economic structures and 
certain privileged social classes, professions, and forms of knowledge 
that have systematically brought benefits to some at the expense of 
others. These impersonal social and economic structures have a habit 
of maintaining themselves, sometimes by explicit and/or implicit coer-
cion but mostly by perpetuating conditions of disempowerment and/or 
material dependency.

An analysis of power, in all its dimensions, is therefore essential if 
we are to fathom the puzzle that we pose. This includes material power 
(the power to compel, coerce, or induce via the payment of money or 
resource provision), rule-based power (the power of rules, which en-
compass both regulatory and constitutive rules), structural power (the 
power of social structures in constituting social roles, relationships, 
and capacities), and the discursive power to define what is normal and 
acceptable and what is unthinkable.13 While there are plenty of ex-
amples of organized business resisting or undermining environmental 
regulation, a simple actor-oriented approach to power cannot recognize 
the way in which power also operates through social structures or dis-
courses. Here we follow Michael Barnett and Raymond Duvall in un-
derstanding power as “the production, in and through social relations, 
of effects that shape the capacities of actors to determine their circum-
stances and fate.”14 As we shall see, it is much easier to attribute respon-
sibility for the effects of power when it is exercised by particular agents 
than when it inheres in social structures, especially when those social 
structures have evolved over a long period, are deeply entrenched and 
taken for granted, and provide benefits to many, though not all.

Our central sociological argument is that intensifying contemporary 
globalization represents a recent phase—and needs to be understood in 
the context—of much longer processes of globalization and moderniza-
tion. Modernization is a process that encompasses the rise of instru-
mental rationality, new scientific inquiry, technological development, 
the rise of the modern state, industrialization (in both its capitalist and 
communist forms), and significant changes in culture, identity, and the 
human relationship to the larger nonhuman world. This process had 
produced considerable environmental degradation well before contem-
porary economic globalization in its neoliberal form.
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Globalization, therefore, cannot be singled out as the new or only 
“cause” of environmental degradation. It has many faces, but it is in 
summary no more than the extension of relations across world space, 
an extension that pre-dates the modern period, escalated during the 
Age of Exploration, and has since grown apace. Many of the activities 
that have given rise to “the most global” of ecological problems, namely 
climate change, were under way at the time of the Industrial Revolu-
tion, when processes of globalization tended to manifest unevenly as 
multiple lines of global interconnection rather than as a blanketing 
network of relations.

Nonetheless, we argue that many of the contemporary processes 
of globalization have served as very significant intensifiers and acceler-
ants of the burning fuse of ecological degradation. These need to be 
linked to the way in which we produce, exchange, and manage social 
life rather than just to its extension across world space. Moderniza-
tion, and in particular capitalist modernization with its emphasis on 
economic growth, is important in this respect. Indeed, what marks out 
the post–World War II period from earlier phases of modernization is 
that the environmental effects of the processes of modernization have 
accumulated to a point where they now increasingly threaten to under-
mine those same processes—unless they can become more reflexive in 
the sense of reflective or “self-critical.”

Fredric Jameson once quipped that it is easier to imagine the end of 
the world than the end of capitalism.15 Others may find it even harder 
to imagine an end to the processes of modernization. However, we are 
not suggesting that the unfolding of a global ecological crisis will ter-
minate the processes of modernization, since these processes can take 
many different forms. Rather, we argue that the intensely globalizing 
phase of modernization, particularly in its neoliberal capitalist form, is 
producing effects that will increasingly undermine many of the social 
and biophysical preconditions that enabled its creation and are essen-
tial for its reproduction, along with its legitimating meta-narrative of 
prosperity and progress. If globalization is to produce a world that is 
fit for us all, then it is necessary to challenge and transform not only 
what Karl Marx called “the forces of production” (the technologies of 
production) but also what Ulrich Beck has called “the relations of defi-
nition” that shape, determine, define, assess, distribute, and manage the 
meaning, benefits, and risks of modernization.16
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Out of Control?

The tragedy, however, is that many (though not all) of the processes 
of globalization—in the context of the current intensely globalizing 
phase of modernization—are making it more difficult for human so-
cieties to critically reflect upon, and take control of, their social and 
environmental destinies. This arises not only because the processes of 
modernization are so deeply entrenched across so many domains but 
also because of the growing problems of displacement, distancing, and 
disconnection between decision makers and “environments,” between 
producers and consumers, between perpetrators and victims, between 
cause and effect, and between space and place. This problem works at 
multiple levels and has been recognized and analyzed from a range of 
different disciplinary perspectives, but in markedly different languages 
and registers.

For example, neoclassical economists understand ecological prob-
lems as “negative ecological externalities,” which are the unintended 
and unwanted side effects of market transactions, just as military per-
sonnel describe the damage to the environment arising from scorched-
earth military tactics as just another instance of “collateral damage.” 
However, more critical voices characterize the problem in much more 
colorful language. For green economist Michael Jacobs, while the allo-
cation of resources is made possible through the “invisible hand” of the 
market, the allocation of ecological risks is provided by the “invisible 
elbow,” which deals an unwelcome blow to those who are not parties 
to the economic transaction.17 For sociologists of the risk society, such 
as Ulrich Beck, ecological risks are “the stowaways of normal produc-
tion,” which helps to explain why it is often so difficult to determine 
causation and attribute responsibility.18 For global political ecologists 
such as Peter Dauvergne, the global patterns of environmental degrada-
tion arising from the global corporate, trade, and financing chains that 
supply consumer goods represent “the ecological shadows of consump-
tion.”19 Words like “invisible elbow,” “stowaways,” and “ecological 
shadows” all seek to highlight and politicize a problem that has crept 
up behind a busily modernizing and globalizing world that has not 
yet been able to fully grasp the extent to which the systemic produc-
tion and skewed distribution of ecological risks has become patho-
logical. Indeed, many political economists from the South, drawing on 
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neo-dependency theory, have argued that the international economic 
division of labor between the core and the peripheral regions of the 
world has produced not only unequal economic exchanges but also 
“unequal ecological exchanges” resulting in a net export of biophysical 
capacity from the South to the North and a net “environmental load 
displacement” from the North to the South.20

Yet the processes and problems of displacement, disconnection, and 
distancing extend well beyond market transactions to include systems of 
knowledge production and dissemination and governance. As we shall 
see, displacement and disconnection are especially marked between the 
structures and processes of economic and environmental governance. 
The net effect is a growing crisis of moral and political accountability 
between those who generate and/or benefit from ecological risks and 
those who suffer the consequences of such risks. This has produced a 
global system of “organized irresponsibility.”21 We argue that this crisis 
of accountability arises not from too much global integration or inter-
connectedness, nor from not enough global integration, but rather from 
the skewed kind of integration associated with disassociated economic 
and political global governance. Growing economic interconnectedness 
of a certain kind has produced a growing ecological disconnectedness 
and disembeddedness between people and places, which has inhibited 
the human potential for empathetic and reflexive learning about the 
social and ecological consequences of human actions.

However, our conclusion is not simply that environmental gover-
nance must become more global to match the global reach of markets 
because the goals, cultures, and processes of different social systems 
may still fail to mesh. We also need a different type of governance, one 
that recognizes, rather than denies, our biological embodiment and 
ecological embeddedness and the social and ecological consequences 
of our actions on others. In particular, we defend a normative frame-
work of reflexive modernization and reflexive globalization that will 
enable all social structures, including markets, states, and other gov-
ernance structures, to become routinely sensitive and (where possible) 
accountable to, “communities-at-risk” across space and time. This 
shift requires considerably higher levels of ecological literacy, social 
empathy, and democratic deliberation than are currently provided by 
existing governance structures. It also requires, among other things, 
effective integration of economic and environmental decision mak-
ing, from the local to the global. Indeed, genuine integration at lower 
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scales of political and cultural organization, especially the national level 
but also the subnational state/provincial and local levels, can serve to 
reduce the pressure for integration at the global level. This requires 
finding a new balance between the demands of functional integration 
(based on specialization and exchange) and spatial integration (based 
on the democratic demands and requirements of social and ecological 
communities). Only then can politics catch up with markets to ensure 
that they serve and protect rather than undermine social and ecological 
communities. Only then can we begin to address the crisis of account-
ability arising from the problem of distancing.

While the phenomenon of globalization is multifaceted and cannot 
be reduced to a single process, we argue that the contemporary domi-
nant form of economic globalization (capitalism) serves as the main 
intensifier of environmental degradation. However, we also show how 
contemporary economic globalization both shapes, and is shaped by, 
other dimensions of globalization. The practice of increasing special-
ization of production and exchange, within and between countries and 
regions, has accelerated and intensified in recent decades with the re-
moval of national restrictions on the flow of money, goods and services, 
and technological change. An increasing range of products, including 
both goods and services, are now “made in the World” rather than 
“made in China” or any other single country. Functional integration 
on a global scale has increasingly replaced spatial integration at more 
local scales, and this has enabled not only a global extension of the 
processes of production and sourcing of inputs but also a considerable 
acceleration in the volume and speed of resource exploitation, energy 
consumption, pollution, and emissions. This is also the process that has 
produced an increasing dissociation between those who generate risks, 
those who possess the expertise to understand them, those who suffer 
the consequences (now and in the future), and those who are institu-
tionally charged to take political responsibility for them. This crisis of 
accountability has thwarted the human capacity for collective problem 
solving and reflexive learning.

Rewind, Fast Forward

One way of grasping this dissociation is to imagine a trend moving in 
exactly the opposite direction. What if the harmful ecological conse-
quences of decisions to invest, produce, and consume were to become 
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increasingly localized, quarantined, immediate, and well understood? 
Those of us living in those deteriorating locales would literally be 
standing amid the mounting wreckage and refuse of our consumption 
habits and, not liking what we see, would probably feel compelled to 
do something about these consequences. We could therefore expect 
the gravity, scale, and rate of ecological problems to diminish signifi-
cantly. If we eventually reached an endpoint where all political decision 
makers, investors, producers, and consumers not only had to answer 
directly to those affected by the ecological consequences of their de-
cisions but also suffer the same consequences themselves, then we 
would expect that their sensitivity to ecological signals and risks would 
become as routine and “natural” as sensitivity to price signals and com-
mercial risks are in today’s economic world.

Research on the management of common pool resources (i.e., those 
accessible to everyone, which can be degraded by overuse) has shown 
that socially and environmentally effective management regimes are 
more likely to arise in situations where the environmental problem 
is visible, the cause-and-effect relationships are well understood and 
directly traceable to human activity, the problem is reversible, and the 
new management regime brings clear net benefits to key constituen-
cies.22 Yet it is precisely because so many environmental problems lack 
these characteristics that the externalization of environmental risks 
across space and time has become so routine, and is likely to continue 
in the absence of a significant transformation of social structures and 
social relationships. Climate change provides an exemplary illustration 
of this problem, since it is not clearly visible or palpable to many con-
stituencies: the cause-and-effect relationships are complex, uncertain, 
and not well understood by laypeople; there exists political disputation 
by climate deniers over whether climate change is traceable to human 
activity; the problem is largely irreversible across human timescales; 
and while the longer-term benefits of action are widely recognized, 
many states and key constituencies fiercely resist the short-term costs 
that would flow from concerted regulation.

However, if we fast forward to the end of this century and assume 
that states are unable to raise their level of mitigation effort beyond 
the voluntary, nonbinding pledges made at the Copenhagen meeting 
in 2009, then we can expect to see a rise in global average surface 
temperature by around four degrees Celsius by 2100. Under these 
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circumstances, given that many scientists suggest even 1.5 degrees 
Celsius is too much and the politically agreed aspirational threshold 
for “dangerous warming” is two degrees Celsius, the world in 2100 
will bear the brunt of a wide range of compounding crises. This will 
include the contraction of agricultural production and the loss of 
many marine fisheries; chronic food and water shortages, high food 
prices, and recurrent food riots; a major wave of species extinctions 
and the collapse of many ecosystems; natural resource scarcity and 
enhanced geopolitical rivalry; extreme weather events, sea-level rise, 
inundation of low-lying coastal areas, and the obliteration of many 
low-lying islands; and the biggest wave of forced migration in human 
history. We would also expect, under this dystopian scenario, that the 
international economy in 2100 would be less open than it is today, 
that free trade would be the exception and mercantilism, resource 
nationalism, and resource rivalry would be on the rise. We would also 
expect global inequality to be more extreme than it is today. The cur-
rent “model” of globalization may yet lead to its own demise.

Now, some environmentalists might take these “rewind and fast 
forward” thought experiments as a vindication of localization, or the 
ecological virtues of small, self-sufficient communities and local econo-
mies. However, we do not take this view. While we certainly see some 
advantages in a greater degree of localization and regionalization to 
achieve a better balance between the demands of economic specializa-
tion, on the one hand, and social and environmental diversification, 
on the other, we see far too many disadvantages in a strategy of global 
delinking.23 In any event, we humans do not fully understand the 
intricacies of ecosystems, so even in self-sufficient local economies 
the ecological consequences of human activity may not always be im-
mediately apparent or understood by the local inhabitants in the ways 
presented in our artificial thought-experiment. This is not simply due 
to the problem of long lead times, discussed earlier. Perceptions and 
vernacular understandings of environmental change at the local level 
are not always able to grasp the multiscalar changes that can arise from 
the cumulative effects of the transformation of many local environ-
ments. The purpose of the exercise is to bring into relief the diminution 
of accountability that arises from the growing distancing between the 
routine economic practices of investors, producers, and consumers and 
their cumulative and distributional social and ecological consequences. 
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This distancing works at the epistemological, moral, and political lev-
els, and suggests the need for the development of a post-liberal account 
of responsibility that includes yet goes beyond direct, causal, and indi-
vidualistic accounts of agency, accountability, and liability. The chal-
lenge is to develop governance structures that possess the same degree 
of ecological sensitivity as in our localization thought-experiment but 
across all domains and scales of human activity. This is a tall order, but 
we argue that this challenge can be met by transforming and rechannel-
ing, rather than simply reversing, the processes of globalization.

ONE PLANET, MANY GLOBALIZATIONS

To blame our ecological problems on globalization, as many environ-
mental critics do, presupposes a common understanding about what 
the term means. While precision is required to retrieve the concept 
of globalization from being “the cliché of our times,” finding preci-
sion is no easy matter.24 There is no agreement about whether the 
growing cross-border connections and flows that are central to most 
understandings of globalization necessarily arise from a single, unified 
process or a disparate set of intersecting processes; what makes them 
“global”; whether they are new and recent or part of a longer historical 
process; whether they are deliberate or unintended; and whether they 
should be enthusiastically welcomed, resisted, or redirected. Indeed, 
there is deep disagreement in globalization studies over not only the 
issue of characterization but also periodization, causation, explana-
tion, impacts, and evaluation. Not surprisingly, academic and political 
protagonists in the globalization debate often talk past one another. 
Moreover, defining the term too broadly can render it meaningless or 
indistinguishable from closely related processes such as liberalization, 
Westernization, or modernization.25 Conversely, defining the term too 
narrowly can render it irrelevant.

Nonetheless, we will start with a general characterization of glo-
balization, critically unbundle it into manageable components, and 
then reassemble them in ways that we hope will shed light on global 
environmental change. As a first and very general characterization, 
globalization may be understood as the extension of social and ecologi-
cal relations across world space. It is a set of processes that is produc-
ing certain kinds of global interconnectedness and interdependence 
between individuals (humans and other species), communities, and 
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countries, while at the same time contributing to a heightened social 
reflexivity about the local.

As sociologist Roland Robertson points out, globalization is not 
only producing a growing consciousness of the world as a whole 
but also an intensified emphasis on the local.26 The contradictory or 
ambiguous effects of globalization can be seen in relation to political 
borders. While global capital flows relatively freely, state borders have 
been hardened to the movement of certain kinds of people—in particu-
lar, migrants, temporary workers, and asylum seekers. In this respect, 
globalization has contributed fundamentally to the increasing vulner-
ability of individuals, communities, and ecosystems to systemic risks. 
These processes involve cross-border interactions and flows of various 
kinds—including money, people, goods, diseases, pollution, ideas, and 
communications systems in general—that are transforming environ-
ments, societies, and social identities.

Although globalization is typically discussed as if it were a singular 
or unified phenomenon, and is often reduced by some to an ideology 
of neoliberalism or process of Westernization, on closer inspection it 
emerges as a complex, uneven, and often contradictory set of processes 
operating in a range of different intersecting domains, producing not 
only homogenization and heterogenization but also hybridization. 
Identifying these different domains, the different logics by which they 
operate, and how they interact and shape each other is a necessary 
first step in disentangling the relationship between globalization and 
ecological change. We identify four domains of the social: economic, 
scientific/technological, cultural, and political.

Economic Globalization

The economic domain is associated with the production, use, exchange, 
management, and valuing of resources. Economic globalization in its cur-
rent dominant form refers to the spatial expansion and deeper integra-
tion of capitalist markets, facilitated by the removal of border restrictions 
on the movement of money, materials, and goods (financial and trade 
liberalization). It encompasses the expanding and accelerating transbor-
der flows of goods, services, investment, and financial transactions; the 
“unbundling” of the production process into global supply chains to take 
advantage of economies of scale and efficiencies in different locations; 
the rise of globalizing corporations with operations in many different 

13_185-Christoff.indb   1713_185-Christoff.indb   17 6/27/13   11:31 AM6/27/13   11:31 AM



18    chapter 1

localities; and the extension and intensification of commodification and 
mass consumerism. For many observers, and particularly the hyper-
critics and hyper-enthusiasts, this is the “pointy end” of globalization. It 
has attracted the most intense political debate and, for understandable 
reasons, it is the primary target of environmental critics. We therefore 
devote much of the next chapter to exploring the histories of economic 
globalization and environmental change and examining their relation-
ship, in order to evaluate these claims and counter-claims. However, we 
also seek to keep in view the deep and intricate relationships between 
economic globalization, other domains of globalization, and the broader 
processes of modernization.

Scientific and Technological Globalization

Scientific and technological globalization refers to the global spread of 
scientific knowledge and new technologies. The spread of new tech-
nologies is often regarded simply as a facet of economic globalization. 
For example, the rapid development of new technologies of transport, 
such as jet engines and containerization in international shipping, and 
the revolution in information and communication technologies have 
made it possible to speed up and extend geographically international 
economic coordination and exchange. However, these technological 
developments are the fruits of a broader and much longer process of 
scientific inquiry that has its own dynamic and transnational (now 
global) character. Scientists band together, exchange, and test ideas in 
global networks or “epistemic communities.” The scientific method 
of inquiry transcends the nationality of its practitioners, and many of 
the objects of scientific inquiry (most notably, geology, chemistry, and 
climatology) are genuinely global in scope or planetary in concern. 
Scientific discourses have also played a crucial role in the detection of 
ecological problems (which are not readily discernible to laypeople) 
and in agenda setting and monitoring in environmental policy and ma-
jor environmental regimes.

Cultural Globalization

Cultural globalization covers the growing reach and intensification 
of symbolic exchanges between societies arising from the increas-
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ing movement of people (via such processes as migration and mass 
tourism), goods and services, and—especially—the spread of mod-
ern communication technologies. This has included the increasing 
dominance of particular languages (most notably English) and the 
spread of both high and popular culture, ranging from Western clas-
sical music, pop, and rock, to fashion and films (from Hollywood and 
Bollywood). These developments have increased general awareness of 
cultural diversity while also facilitating new forms of cultural homog-
enization and hybridization and prompting reactive processes of re-
traditionalization against the forces of cultural homogenization. At the 
same time, cultural globalization has facilitated the spread of human 
rights norms and a cosmopolitan ethic and social identity—according 
to which “we” are all citizens of the world, of equal moral worth, ir-
respective of nationality, religion, and race. This has also been accom-
panied by the development of a “planetary consciousness” or “Earth 
imaginary,” including an awareness of the diversity and richness of the 
Earth’s biodiversity, the complexity of its ecosystems and atmosphere, 
and the stresses to which it is now subjected from human activities. 
From the comfort of their living rooms, watching wildlife documen-
taries such as the Living Planet, through to using travel guides such as 
the Lonely Planet to navigate the discomforts of exploring new places, 
more and more people are learning that exotic cultures, ecosystems, 
and species are increasingly under threat.

Political Globalization

The globalization of politics encompasses the political actors, networks, 
and governance structures that have actively fashioned, facilitated, and 
promoted globalization as well as the political and regulatory responses 
to this process. This domain also includes global political movements 
and global political ideologies (including the anti-globalization move-
ment and its nemesis, the ideology of neoliberalism or globalism) and 
the global extension and convergence of modes of regulation, including 
the creation and extension of international governance institutions. We 
also include in this domain the development of sophisticated military 
technologies (such as global surveillance systems and intercontinental 
ballistic missiles) and the emergence of one superpower with global 
influence and global military reach in the post–World War II period. 
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While much of the political debate about globalization has been preoc-
cupied with the question of whether the autonomy and steering sys-
tems of nation-states are in decline, and what forms of governance are 
on the rise, it is now increasingly acknowledged that the nation-state 
form—as a structure of exclusive territorial rule with the monopoly of 
legitimate violence within the territory and a defined relationship to its 
“people”—had itself become thoroughly globalized by the latter half 
of the 20th century following the end of the decolonization period. 
The globalization of a system of sovereign states began in Europe more 
than four hundred years ago, symbolized by the Treaty of Westphalia 
of 1648. It has culminated in the spread of sovereign states over the 
entire land mass of the Earth, save for the Antarctic (which is nonethe-
less controlled by states under the Antarctic Treaty System). Of course 
this structure of rule is now supplemented with a range of transnational 
governance rules and networks, including private and nongovernment 
regulation and certification organizations, as well as a range of new 
hybrid (state/nonstate) governance structures. The state system still re-
mains the primary governance structure, and states remain the primary 
gatekeepers and linchpins between the subnational, on the one hand, 
and the regional, international, and global, on the other. Needless to 
say, this global system of sovereign states (particularly the military and 
economic rivalry that are often by-products of the anarchic structure of 
the state system) is not especially conducive to the enlightened man-
agement of common or transboundary ecological problems.

Although each of these four domains of globalization has different 
material and ideational dimensions and follows different logics and 
temporal pathways, they are mutually constitutive rather than exter-
nally related and autonomous. Each domain both shapes and is shaped 
by the other domains, but not necessarily always in the same way, to 
the same degree, or at the same time. The drivers of change in each 
of these domains operate with different intensities at different times. 
There can be no assumption that the historical or spatial pattern of 
globalization within each of these domains is identical or even compa-
rable. This means that the processes of globalization—and the patterns 
of development that are shaped by these processes—are invariably 
uneven, as are the distributive impacts of both benefits and burdens. 
The resulting hot spots, cold spots, and channels and flows, nodes and 
troughs of activity, including between and within regions and nations, 
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are thus marked by inequalities and unevenness in each of the domains 
noted above.

All this makes it impossible to reduce the combined processes of 
globalization to a single cause, and equally impossible to separate cause 
and effect. Nonetheless, breaking down globalization into different 
domains helps us to understand the larger process of interaction and 
mutual constitution, while acknowledging that there are many different 
ways of analytically carving up the process.

Environmental and “Ecological” Implications

So how do these domains of globalization—the economic, scientific/
technological, cultural, and political—relate to the planet’s biophysical 
environments?

We humans are constituted by the biophysical environment that, 
simultaneously, we are also increasingly refashioning. Our focus in 
this book is on how different domains of globalization both enable and 
constrain particular understandings and material practices vis-à-vis the 
biophysical environment, how they produce environmental effects, and 
how they respond to these effects. In other words, the four domains of 
globalization are each shaped and constrained by the biophysical con-
texts in which they operate and upon which they draw. Each domain is 
materially embedded in, and dependent on, a biophysical environment 
for resources and sustenance and the release of wastes. This includes 
the immediate local environment as well as more distant environments 
insofar as biocapacity is “imported” from elsewhere. At the same time, 
activities in each domain work to materially transform as well as so-
cially “produce” the biophysical environment. The processes of social 
interaction in each domain simultaneously produce different social 
constructions and understandings of—or ecological discourses about—
particular environments.

While the biophysical environment provides the substratum of all 
human societies, we do not single it out as a separate domain of global-
ization because our focus here is on the socially produced environmen-
tal flows and transformations, scientific and cultural understandings 
of those processes and effects, and political responses. All these social 
domains intersect in complex ways. So, for instance, the globaliza-
tion of environmental awareness is a feature of cultural and political 
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globalization, while the emergence of global environmental ideologies 
and global environmental governance structures forms part of the glo-
balization of politics and governance. Global environmental change is 
the phenomenon we seek to explain, and our concern is to understand 
to what extent different domains of globalization are implicated in pro-
ducing, interpreting, and responding to change.

Our social constructivist approach to the environment seeks to 
avoid the pitfalls of both naïve realist and hyper-constructivist un-
derstandings of the environment. The former does not acknowledge 
the ways in which human understandings of nature are always and 
already unavoidably filtered through different cultural, disciplinary, 
and institutional frames. The latter denies any agency or alternative 
“life-worlds” in the nonhuman world by reducing the planet’s natural 
environment to nothing more than a human construction, to passive 
material awaiting the investment of human meaning. We acknowledge 
that the environment is much more than what humans construct it to 
be, that it encompasses a rich variety of species and ecological relation-
ships and processes, but we also acknowledge that we have no collec-
tive interpretive access to it other than through human sensory percep-
tion and human language. Scientific discourses provide a particularly 
powerful understanding of the natural world based on a systematic 
method of inquiry that requires theories and hypotheses to be made 
public and rigorously tested; such discourses are continuously evolv-
ing, are often fallible and incomplete (and, for all we know, may never 
be complete). Nonetheless, scientific discourses provide our primary 
means of detecting, mapping, and understanding human-induced en-
vironmental changes on a global scale. Vernacular environmental dis-
courses, based on daily interactions, close-range observations, or lived 
experience by local people (such as farmers and fishers, bird-watchers, 
hikers, amateur field-naturalists, indigenous peoples), contribute valu-
able sources of information and fine-grained insights on local/particu-
lar environments but they cannot comprehend interactions at a global 
scale. Other discourses—including economic, literary, and political/
ideological discourses—play an important role in interpreting the so-
cial and ethical significance of the environmental information provided 
by both scientists and others.

For example, recognition of the problem of extinction—our concern 
about the complete disappearance of a species from the planet—is a 
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thoroughly modern affair, which requires the ability to differentiate one 
species from all other similar species, a thoroughly modern sense of 
geological time, a global grasp of the species’ range and habitat, and the 
capacity for surveillance that can confirm its disappearance. However, a 
popular awareness of the need for species protection did not arise until 
the 19th century and the first laws for conservation that move beyond 
regulating the taking of certain species did not occur until the latter 
part of that century: the first international treaty (restricting the hunt-
ing of fur seals) was formulated in the early 20th century while whal-
ing in the global marine commons was not regulated until after 1945, 
although the loss of individual whale species was already noted in the 
mid-1800s, including by Herman Melville in Moby Dick.

The processes of scientific and cultural globalization have enabled 
the spread of new understandings of the “natural” world as a source 
of wonder, curiosity, and intrinsic value, a silo of genetic diversity for 
new drugs and medicines, or a place of spiritual renewal and recre-
ation. Wild nature, in particular, has become more valuable the more 
it has become endangered. Widely circulating, popular interpretations 
of science have delivered messages of a planet in peril, from the eerie 
silence of Spring to the “end of nature.” For example, Bill McKibben’s 
best-selling book, The End of Nature—the first popular book on the 
problem of climate change—laments the end not of physical nature but 
of the idea of nature as an autonomous force displaced and replaced by 
a world overlaid and transformed by human actions, both deliberate 
and accidental.For McKibben, the human destruction and/or remaking 
of nature is a monstrous and momentous occasion because “Nature’s 
independence is its meaning; without it there is nothing but us.”27 Yet 
the idea of “wilderness” or “wild nature” has also been criticized as a 
romantic, peculiarly “Western” idea that denies the myriad ways in 
which humans have co-evolved with their environments.

In economic discourses, nonhuman species and the biophysical 
environment are constructed as “natural resources,” “raw materials” 
for the manufacturing process, or as “sinks” for pollution and wastes. 
In military discourses, “the environment” provides a form of “cover” 
and the backdrop for camouflage (army fatigues are green and brown!). 
In different domains of environmental policy, the environment is 
constructed as providing services (often in the economic language of 
“natural capital” or “ecosystem services”), as “scenery” for eco-tourists, 
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or sometimes as a precious asset to be preserved and protected. Dis-
courses of indigenous people can reveal the environment as “home” 
and the source of creation.

The different constructions of the environment within any given 
domain of globalization are shaped by, and sometimes only made pos-
sible by, material and ideational developments in other domains. One 
small example suffices to illustrate these entangled processes of mutual 
constitution. “The Blue Marble”—the title of the famous picture of 
Planet Earth taken on December 7, 1972, by the crew of the Apollo 17 
en route to the Moon—is one of the most reproduced photographs of 
all time. It has served as a unifying symbol of our fragile planet and of 
our mutual dependence on a “spaceship earth” that travels alone in an 
indifferent black sea of infinite space. Yet the photograph was a prod-
uct of the Cold War—the ideological and technological, economic, and 
military struggle for global dominance between the two superpowers, 
the United States and Soviet Russia. The Moon mission was the United 
States’ symbolic and practical response to the Soviet challenge—a space 
race that began with Sputnik, the first satellite to circle the Earth in 
1957, and was then accentuated by the first manned orbit of the Earth 
in space, by the Russian Gagarin in 1961.

Apollo 17 rode aloft on a rocket derived from a design used for 
intercontinental ballistic missiles—the nuclear arsenal lying primed 
beneath the plains of America’s Midwest—produced by the scientist 
Werner von Braun, who had designed V2 rockets for the Nazis during 
World War II. A global network of radio-telescope communications 
had made it possible to track the mission’s progress and had enabled 
some six hundred million people—one-sixth of the Earth’s entire popu-
lation at this time—to see the first lunar landing three years prior. The 
globalized print media soon published and reproduced the photograph 
worldwide. The image is now clichéd.

In all, a complex network of mutually constitutive domains of 
globalization—economic, scientific/technological, cultural, and politi-
cal—underpin and overwrite this mobilizing icon in the global envi-
ronmental narrative. The links between globalization, environmental 
transformation, and environmental awareness and understanding are 
therefore anything but straightforward. They suggest that—as Barry 
Commoner once offered as a law of ecology—everything is connected 
to everything, but not in the same way or at the same time.
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THE GLOBAL DIMENSIONS OF 

ENVIRONMENTAL CHANGE

So far, we have been using the terms environment and global environ-
mental change rather loosely. In many ways, the word environment is a 
rather limited word to refer to the “more than human world,” which is 
made up of rich variety of nonhuman species, ecological communities, 
and complex biophysical processes. The verb environ means to encircle 
or surround, and the noun environment literally means that which sur-
rounds the organism, which suggests that the environment is merely 
a static and passive backdrop, with no agency. The word “ecology” 
provides a richer understanding of the biological and physical world 
since it refers to the relationships between organisms and their environ-
ments. It also allows for a more dynamic understanding of the processes 
of mutual constitution by different organisms, including humans, and 
their many different environments. Nonetheless, we continue to use 
the term environment in this inquiry not only because it is commonly 
used to describe the so-called natural world but also because our focus 
is on the role of humans as agents of global environmental change.

The phrase global environmental change is widely used by both sci-
entists and policy makers to refer to environmental transformations 
on a global scale. It emerged with the rise to prominence of major 
global environmental problems in the late 1980s (namely, the deple-
tion of the ozone layer and global warming) and has endured because 
it has proved to be more widely palatable than the more controversial 
language of global “limits to growth” or “global environmental cri-
sis.”28 While it may be seen largely as a euphemism for environmental 
change that is mostly negative rather than positive for the well-being 
of both humans and nonhuman communities, we nonetheless find it 
useful since we do not assume that all processes of globalization are 
bad. Nor do we assume that globalization is the only driver of global 
environmental change.

Stephen Yearley observed, in reflecting on the global character of 
environmental problems, that the early wave of globalization scholar-
ship in the 1980s and 1990s tended to overlook the environment, yet 
“the Earth and its environment can make some claim to utter, physical 
global-ness.”29 The period in which globalization studies emerged is 
also the period that is typically taken as marking the rise of genuinely 
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global environmental problems, such as the thinning of the ozone 
layer and climate change, and a corresponding growing awareness of 
the global dimensions of the ecological crisis. However, it is important 
not to conflate the obvious physical “globalness” of Planet Earth with 
global environmental change, or assume that the only genuinely global 
environmental problems are those that operate on a global scale—such 
as ocean acidification, climate change, and the thinning of the ozone 
layer. Nor should the simultaneous emergence of these global-scale 
environmental problems with the rise of globalization studies be taken 
to mean that there was no global environmental change prior to this 
period, and therefore globalization must be the only culprit. The limits-
to-growth debate, based on the first systematic studies of global trends 
in population, resource consumption, species extinction, and pollu-
tion, emerged in the early 1970s, before the emergence of the neoliberal 
phase of globalization and systematic scholarship on globalization in 
the 1980s and beyond.

So what kinds of environmental effects or changes warrant the label 
“global,” which is a spatial metaphor for something that is worldwide, 
spanning the entire globe or the Earth as a whole? Our framework for 
understanding global environmental change seeks to capture broad-
scale systemic changes as well as changes at small spatial scales that 
produce cumulative global effects.30 The former involve changes to the 
Earth’s biosphere, such as ozone depletion and global warming already 
noted. The latter refer to the global effects of cumulative local changes 
that are replicated around the world, such as local habitat destruction 
that contributes to the overall loss of planetary biodiversity. Indeed, 
this latter type has two global dimensions: the global ubiquity of simi-
lar local practices and local environmental effects, as well as the global 
cumulative effects of those practices.

These two global dimensions of environmental change—the sys-
temic and cumulative—also help us to distinguish between the proxi-
mate causes and the broader driving forces of global environmental 
change. Proximate sources refer to the final or near-final human ac-
tivities—such as driving a car or cutting down a forest—that produce 
local effects that contribute to global environmental change, while the 
broader driving forces refer to the four domains of globalization, which 
represent phases of a much longer process of modernization.
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The global dimensions of environmental change identified above 
do not readily map onto the way in which the “the global” has been 
used to describe the processes of globalization by some globalization 
scholars. For example, David Held has defined a process or set of in-
teractions as “global” if it spans or connects regions or continents; that 
is, it must be more than transboundary but need not cover all aspects 
of the globe.31 Yet cross-border interactions that are spatially confined 
to a region may nonetheless produce more global environmental im-
pacts than interactions that are more spatially extensive. For example, 
cross-border flows of people, goods, money, and wastes within regions 
like the European Union or North America (between the United States, 
Canada, and Mexico) would not qualify as “global” on Held’s under-
standing, even though they may be more intensive, faster, and have 
more momentous global environmental impacts than transcontinental 
flows of trade between, say, Australia—an island continent—and states 
on the African continent.

Of course, those who study globalization are interested not only in 
geography—in spatial changes—but also the global effects of, and re-
sponses to, changes in the intensity (volume and speed) of cross-border 
interactions, as is made clear in David Held and Anthony McGrew’s 
definition of globalization as “the expanding scale, growing magnitude, 
speeding up and deepening impact of interregional flows and patterns 
of social interaction.”32 If rapid local changes can produce cumulative 
global environmental effects, then they too must form part of our study. 
Table 1.1 seeks to draw together the various global dimensions of en-
vironmental change, which includes yet goes beyond the biophysical 
global effects discussed above to include global social systems, new 
forms of global environmental awareness, and global responses.

OUR CORE PROPOSITIONS

To recapitulate, then, our sociological task in this book is to under-
stand how, and to what extent, the four domains of globalization that 
we identify may have caused or contributed to systemic and/or cumula-
tive global environmental change, which includes both environmental 
degradation and environmental protection. This necessarily requires 
us to explore processes other than globalization that may also have 
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Table 1.1. The Global Dimensions of Global Environmental Change

Global systems (producing both effects and responses)
Economic

• the global capitalist system
Scientific and Technological

• the techno-scientific system of epistemic communities
• systems of global monitoring and surveillance

Political
• the globalized state system of exclusive territorial rule
•  the globalized networks of nongovernmental and international actors and organizations

Cultural
•  global communication systems and popular networks (e.g., e-mail and Twitter ) and 

media organizations with global reach

Global knowledge/awareness
•  global discourses of global environmental change, including through global 

epistemic communities (scientific/technical, theoretical, and applied), but also 
through political and cultural debate

•  global cultural production and associated popular awareness of the environment 
through the dissemination of books, maps, images, films, songs, websites, blogs, 
conversations, etc.

Global effects
•  systemic environmental changes such as global warming, ocean acidification, 

and ozone depletion, which involve changes to the planetary biosphere
•  the global environmental effects of cumulative local and/or regional practices, 

many of which form links in the chain of globally extensive processes of 
production and consumption, technological diffusion, trade and exchange, 
communication, and pollution

Global political responses
•  the emergence of transnational and international environmental movements, 

nongovernment organizations (NGOs), policy think tanks, and international 
organizations seeking policy and regulatory changes

•  the development of international environmental treaties, strategies, and action 
plans and the creation of international organizations, such as the United Nations 
Environment Program

•  the emergence of green parties in many different countries around the world with 
common global values and ideas in their political platform

•  the global diffusion and convergence of many environmental policies, regulations, 
principles, and standards, such as “sustainable development strategies,” the 
polluter pays principle, the precautionary principle, and ISO14000 environmental 
management standards

•  the global development of hybrid transnational environmental regulatory responses 
involving public/private partnerships and stakeholders

•  the emergence of global and transnational private and “civic” forms of 
environmental regulation, such as corporate environmental responsibility, new 
environmental certification standards, and voluntary eco-labeling
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contributed to global environmental change, so we can identify the par-
ticular contribution that globalization has made relative to the broader 
processes of modernization.

Our critical task is to expose the various forms of power—material 
(including coercion and bribery), rule-based, structural, and discur-
sive—that perpetuate and normalize environmental degradation. And 
our normative task is to explore how and to what extent the processes 
of modernization and globalization need to be transformed in ways that 
promote environmental protection and environmental justice.

To help orient the reader, we draw together our ten core proposi-
tions that provide the overall shape of our argument, which is devel-
oped and illustrated in the remainder of this book.

1.  Globalization may be understood as the extension of social and 
ecological relations across world space. It is a process or set 
of processes producing greater global interconnectedness and 
interdependence between individuals (humans and other spe-
cies), communities, and countries in ways that are increasing the 
vulnerability of communities and ecosystems to systemic risks.

2.  Processes of globalization have extended modernizing practices 
across world space, and a new global phase of modernization 
is increasing the spatial reach and intensity (speed, volume) of 
interactions in ways that are producing more global effects, in-
cluding accelerated global environmental change.

3.  Global environmental change encompasses both systemic global 
changes to the Earth’s biosphere as well as the global reproduc-
tion of changes at more local scales that then produce globally 
cumulative environmental effects.

4.  The first popular recognition of the global dimension of envi-
ronmental change emerged well before the most recent phase 
of neoliberal economic globalization, which began in the late 
1970s/1980s and has wrongly been singled out as the primary 
culprit of the modern environmental crisis by many environmen-
tal critics of globalization.

5.  Contemporary globalization, understood as the global phase of 
modernization, is therefore not the primary or only cause of global 
environmental change, although it has certainly intensified such 
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  change to the point where we are moving toward an environmen-
tal crisis of planetary proportions.

 6.  The continuation and intensification of global environmental 
change threaten to undermine the ecological, economic, political, 
and cultural conditions that enabled the emergence and develop-
ment of globalization. However, the processes of globalization 
have also generated a variety of different political and governance 
responses to global environmental change, some of which criti-
cally challenge the processes of unreflexive globalization.

 7.  The tragedy is that many of the processes of globalization that 
are exacerbating global environmental problems are also mak-
ing critical reflexivity more difficult because of the problems of 
displacement, distancing, and disconnection between decision 
makers and “environments,” between producers and consum-
ers, between perpetrators and victims, between cause and effect, 
and between space and place. The intensification of global envi-
ronmental change therefore represents a crisis of accountability.

 8.  The solution to the ecological problems created by moderniza-
tion is not anti-modernization but rather reflexive (self-aware 
and self-limiting) modernization. Likewise, the solution to the 
global environmental changes that are intensified by globaliza-
tion is reflexive globalization, not anti-globalization.

 9.  “Simple” modernization encompasses the ongoing application 
of instrumental reason (including technological fixes and the 
application of technocratic/bureaucratic rationality to envi-
ronmental problems), the perpetuation of the state system, 
neoliberal capitalism (which has now largely superseded com-
munism), and individualism.

10.  Reflexive modernization (and reflexive globalization) entails 
critically confronting and transforming the processes of knowl-
edge generation and dissemination, the forces of production, 
the relations of production, and the relations of definition (who 
defines and manages ecological risks) in ways that are more 
risk-averse and more accountable to those who may potentially 
suffer the consequence of unelected risks. This includes the de-
velopment of greater levels of ecological literacy, social solidar-
ity, and democratic deliberation in all the key social structures 
to overcome the problem of distancing and to ensure that all 
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political and economic decisions are accountable, in substance 
or in effect, to social and ecological “communities at risk” in 
both space and time.

The following chapter looks much more closely at the mutually en-
twined histories of the four domains of globalization we have identi-
fied in order to draw out and explain how each has shaped, and been 
shaped by, the biophysical environments in which they operate and 
upon which they draw. We focus in particular on the mutually con-
stitutive processes of economic and cultural modernization and how 
they have produced new understandings, new social identities, and 
new environments. This includes an examination of shifts in processes 
of production and trade, consumption and consumerism, as well as 
cultural and political responses to the environmental effects of these 
processes. We also explore in more detail the discourses and practices 
of ecological modernization and defend our own interpretation of re-
flexive modernization and reflexive globalization.

Since we cannot do justice to the wide range of ecological problems 
that feed into global environmental change, we have chosen to focus on 
two quintessential examples of global environmental change that are 
both serious and irreversible, and that provide illustrations of systemic 
and cumulative environmental change respectively: climate change and 
biodiversity loss. In chapters 3 and 4, we track the complex ways in 
which our different domains of globalization (and their precursors) have 
combined to create looming climate and biodiversity crises and identify 
the wide-ranging transformations that are required to stem these crises.

In the last chapter, we turn to the vexed question of governance 
and take stock of the political and governance responses to global en-
vironmental change identified in table 1.1. Here we focus on the lack 
of integration between the environmental treaty system and the key 
structures of global economic governance, as well as the lack of integra-
tion between economic and environmental policy at the national level. 
We show how integration failure is closely linked to the more general 
crisis of accountability for ecological problems, which is exacerbated 
by the globalization of both capitalism and the territorial structure of 
rule of the state system. Finally, we explore how these global systems 
might be transformed in ways that promote both sustainability and 
environmental justice.
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A Short History 
of Globalization 
and the Environment

chapter 2

We travel together, passengers in a little spaceship, dependent 
upon its vulnerable reserves of air and soil, committed for our 
safety to its security and peace, preserved from annihilation 
only by the care, the work and, I will say, the love we give our 
fragile craft. 

—Adlai Stevenson, Geneva, July 1965

INTRODUCTION

In chapter 1, we singled out economic globalization as representing the 
“pointy end” of globalization and the primary target of environmental 
critics. In this chapter, we track the history of economic globalization, 
with a special focus on expanding global production and consumption 
made possible by increasing international specialization and exchange. 
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We show how the economic domain of globalization remains inextri-
cably interwoven with our three other domains of globalization (scien-
tific/technological, cultural, and political) in ways that have routinized 
and normalized the ongoing production of ecological impacts and risks.

To set the scene for this history, we begin with the transformational 
moment—from the early 1960s to the early 1970s—that marks a funda-
mental break with previous understandings of the relationship between 
humans and the planet: the emergence of the idea of ecological limits 
to human progress.

To account for this moment, we then double back and trace the rise 
of industrialism in the context of the “long history” of modernization 
and its global extension. Next we show how this long, slow-burning 
fuse to environmental crisis burned faster and became shorter with the 
intensification of industrialization and globalization over the past half 
century. In reviewing these long and short histories we track changes 
in material practices as well as ideas and discourses, including the new 
environmental discourses that have emerged in response to both local 
and global environmental change. Finally, we look more closely at two 
key elements of this “short fuse” by exploring the rise of consumerism 
and its implications for social identities in the life-world and society 
and by critically examining the trade and environment debate.

DISCOVERING LIMITS

Rachel Carson’s Silent Spring (1962) is commonly regarded as the 
catalyst for widespread public awareness of the environmental impacts 
of industrialization and for the birth of the “modern” environmental 
movement.1 Although Silent Spring had been preceded in the 1950s by 
a wave of air and water pollution legislation in the United Kingdom, 
Australia, and elsewhere, Carson’s work was, in some senses, the pub-
lic culmination of scientific studies in the 1950s and 1960s that were 
ecological in orientation, as opposed to focused narrowly on human 
amenity. Published in the United States in 1962, translated into twenty-
two languages, and thereafter an international phenomenon, Silent 
Spring focused attention on the range of unintended ecological risks 
of the chemical revolution that had occurred since the 1940s. Carson 
offered a powerful and elegiac commentary on the unforeseen impacts 
of the versatile and popular pesticide DDT (and other similar biocides) 
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on nontarget species. DDT was persistent and bio-accumulative and 
played havoc with the stability of ecosystems, including by undermin-
ing the reproductive capacities of certain bird species. DDT was also 
shown to be widely dispersed, found even in the tissue of whales, 
seals, and polar bears, far from the original sites of application. More 
generally, Carson exposed the unintended consequences of a narrow 
application of instrumental reason to the environment and galvanized 
a popular awareness of the complex and intricate interrelationships 
and processes of the Earth’s ecosystems. She also helped to generate a 
dialogue about the global extension of environmental consequences.

Carson was not alone in heralding the problems of globalized 
environmental risk. Simultaneously, the Campaign for Nuclear Dis-
armament (CND)—formed in 1958 in the United Kingdom—was 
raising concerns about the dangers of civilian nuclear power and the 
catastrophic consequences of nuclear war, which came close to ma-
terializing during the Cuban missile crisis in 1962. A series of major 
accidents—such as the Torrey Canyon disaster, caused when a laden 
oil tanker foundered off the coast of Cornwall in 1967—further am-
plified public concern in the West about poorly regulated industrial 
practices and pollution. And a group of enlightened industrialists 
called the Club of Rome began to consider what the longer-term im-
pacts of unrestrained economic growth might mean for the planet’s 
systems. While Silent Spring fired up a generation of environmental 
activists to protest against the use of toxic chemicals, it was the Club 
of Rome that offered a much more potent political provocation by 
calling for a halt to “the screeching acceleration of so many processes 
that bring ecological change.”

At the end of World War II, growth in economic output was con-
sidered by all governments as central to political stability and prosper-
ity in the postwar world. The Soviet Union and its new satellite states 
drove down the path of centrally planned industrial development while 
the new capitalist economic order was led by the United States, based 
on its model of market expansion, liberalism, rapid industrialization, 
enhanced trade, and increased material consumption. The ideological 
foundation of this new order was captured in Walter Rostow’s aspira-
tional narrative of historical progress with its five stages of economic 
development echoing the language and enthusiasm of the “space 
race,” beginning with benighted primitive traditional societies and, 
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after a series of stages including “pre-take-off” and “take-off” during 
which traditional societies disintegrate and heavy industrialization oc-
curs, culminating in a “period of mass consumption”—with affluent, 
American-style society as its apogee.2 A range of international institu-
tions were established in a collective attempt to create global stability 
and foster development following the devastation of Europe, the final 
collapse of the old imperial order, and an emerging postcolonial world 
containing many new states. These included institutions to enhance 
international cooperation (the United Nations, in 1945), promote 
development (the International Bank for Reconstruction and Develop-
ment and the International Development Association, both parts of the 
World Bank, in 1944), promote international trade and financial stabil-
ity (the World Bank and the International Monetary Fund, in 1944), 
and improve health and welfare in developing countries (the World 
Health Organisation, 1948).

Yet not everyone was overawed by the vista of such a limitless Pro-
methean transformation of the natural world. Two reports published 
in the early 1970s—the Club of Rome’s The Limits to Growth and The 
Ecologist magazine’s A Blueprint for Survival—foreshadowed the com-
ing of a growing scepticism about the universal and enduring benefits 
of untrammelled industrialization.3 Although they did not use the 
term globalization, they were written from a global perspective. Aure-
lio Peccei, then Vice President of Fiat and Olivetti, had in the 1960s 
become concerned about the prospect of unbridled economic growth 
and global population growth. In 1968, he and Alexander King gath-
ered together a small group of like-minded academics, bureaucrats, 
diplomats, and industrialists concerned with “the predicament of 
mankind.” They first met in Rome and therefore became known as 
the “Club of Rome,” which sponsored the report The Limits to Growth. 
Published in 1972, Limits to Growth quickly sold twelve million cop-
ies in more than thirty translations and, like Silent Spring a decade 
before, initiated an international debate—but one that amplified and 
went beyond the anxiety about the spatial extension of environmen-
tal impacts already publicized by Carson. Building on the idea of a 
finite planet “captured” in the Blue Marble photos, Limits to Growth 
modelled the consequences of exponential growth in five key global 
variables—population growth, industrial production, agricultural 
production, the consumption of nonrenewable natural resources, and 
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pollution from 1900 to 2100. The computer model—called World3—
ran three different scenarios and showed that even with optimistic 
assumptions regarding advances in technology, the world would en-
counter planetary limits in the 21st century, leading to the collapse of 
world population and economic systems.

Limits to Growth was the most prominent among a barrage of pub-
lications in the late 1960s and early 1970s that warned of imminent 
ecological overshoot and collapse. Their authors became known, dis-
paragingly, as the neo-Malthusians.4 The idea of limits—whether of 
human reason and understanding, human technological ingenuity, or 
population growth or economic growth—ran against the grain of the 
conventional developmental narrative that had been predominant for 
the past two centuries. Indeed, the idea of limits remains so heretical 
that even the environmental movement remains divided over whether 
it is a necessary or desirable feature of the case for a sustainable society. 
This is notwithstanding the fact that the limits-to-growth discourse of 
the early 1970s helped to launch the modern environmental move-
ment by drawing attention to the planetary implications of exponential 
growth in population, resource and energy consumption, and pollu-
tion. It is no small irony that it was a group of industrialists that helped 
to catalyse a radical environmental movement that would campaign 
against the Promethean ideology of industrialism in both its capitalist 
and communist forms.

The initial process for developing the Limits to Growth report itself 
highlights the inextricable connections between scientific and techno-
logical change, on the one hand, and global environmental change, on 
the other. Professor Carroll Wilson of MIT, a member of the Club of 
Rome, suggested that Jay Forrester be involved in its development. For-
rester, then a professor at the Alfred P. Sloan School of Management at 
MIT and the author of Industrial Dynamics (1962) and Urban Dynamics 
(1969), had developed a method of interrogating complex systems—
“systems dynamics”—through his work on mathematical programs to 
deal with weapons systems in World War II. His efforts had attracted 
the attention of those interested in solving intricate problems of urban 
planning. The advent of the computer in the 1950s and 1960s substan-
tially enhanced related computational capacities.

Forrester developed a global systems dynamic model (published in 
1971 as World Dynamics) that was then adopted for use in the “Project 
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on the Predicament of Mankind.” Guided by Dennis Meadows, this 
model evolved into the World3 computer program used to simulate 
global patterns of development, based on projections of then current 
behavior, which became the basis for The Limits to Growth report. 
Many criticisms were leveled against World3, including its inflexibility, 
high level of aggregation, data weaknesses, lack of reflexivity (capac-
ity to learn), and lack of a capacity to backcast.5 Yet what is of interest 
for present purposes is that here, for the first time, was an attempt to 
consider an aggregated and manipulated global picture of the planet, 
human development, and its impacts, based on accumulating national 
data on economic activity, demographic changes, and resource use, that 
nation-states and the United Nations were now systematically harvest-
ing to guide economic planning, welfare activity, and social control.

The Limits to Growth report, along with its recommendations for 
fundamental policy changes, was immediately attacked as alarmist, 
the product of “the computer that cried wolf.” Yet its authors never 
defended their arguments as predictions; they had merely offered pro-
jections based on different scenarios. In any event, the ultimate and 
very simple message of Limits to Growth, that Planet Earth has finite 
ecological capacities and limits, has since been repeatedly vindicated in 
a steady succession of reports, including updates by the Club of Rome 
and regular global reports by the United Nations Environment Program 
and the World Watch Institute.6 A recent study by Graham M. Turner 
that ran the Limits to Growth model on the basis of observed histori-
cal data for the period 1970–2000 confirms the robustness of Limits to 
Growth’s projections across all of its key parameters.7

Across the Atlantic, Limits to Growth’s concerns were affirmed 
sharply in A Blueprint for Survival. Published by the British Ecologist 
magazine just before the first United Nations Conference on the Hu-
man Environment in Stockholm in 1972, Blueprint for Survival was in 
such high demand that it was republished by Penguin Books later in 
the same year.8 A product and reflection of the ferment of the radi-
cal 1960s, Blueprint for Survival provided a more direct confrontation 
with industrial society, economic growth, and the centralized modern 
state. It too offered a systemic rather than symptomatic analysis and, 
while its projections were not based on computer modeling, like Limits 
to Growth it also predicted the irreversible degradation and possible 
breakdown of ecosystems and societies.
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Blueprint for Survival claimed that economic growth was produced 
by a confluence of unreflexive institutions and dynamics. The profit 
motive driving capitalist enterprises required the production of sur-
pluses to ensure survival and create capacity for future investment, 
thereby producing an in-built dynamic for growth. The environmental 
destruction wrought by industrial technologies prompted the develop-
ment of “technological fixes” that often produced further ecological 
problems (e.g., pesticides and fertilizers created the need for more 
pesticides and fertilizers). Governments were dependent on economic 
growth to secure taxation revenue and to avoid economic crises, main-
tain business and consumer confidence, overcome unemployment, and 
manage inequality through welfare expenditures. The fate of govern-
ments in liberal-democratic societies depended on their ability to gen-
erate economic growth without which, it was assumed, social unrest 
would increase and crisis result. Industrial growth, particularly in its 
early phases, also propelled population growth.

Blueprint for Survival contrasted these features with those of a sys-
tem based on a steady-state (no-growth) economy that involved mini-
mum disruption of ecosystems, zero population growth (that therefore 
constrained demand), and a social system based on security and equity 
(thus eliminating the need for economic growth to mask the inability 
of the welfare state to redistribute wealth and generate social equality). 
Here, in broad outline, were the key elements of a new and radical 
political ideology that prompted the formation in 1973 of the world’s 
first green parties in the Australian island state of Tasmania, in New 
Zealand, and in the United Kingdom.9

The emerging concern over the global environmental effects of 
industrialization was given a simple mathematical expression by Paul 
Ehrlich in his influential equation I = PAT, where “I” represents envi-
ronmental impact, “P” represents population, “A” represents affluence, 
measured as rising consumption, and “T” represents technology.10 In 
short, environmental impact would increase with rising population, 
increasing consumption, and/or the increasing use of environmentally 
destructive technologies. While the formula underscored the unsus-
tainable trajectory of the post–World War II world, it could not explain 
the intricacies of social systems, such as the role of class, power, ideas, 
culture, and technological innovation, or the interactions between these 
variables. In a much publicized debate with Paul Ehrlich, Barry Com-
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moner argued that technological innovation and social development 
would reduce environmental impacts to sustainable levels and avoid 
the need for coercive measures such as population control, favored by 
Erhlich’s Zero Population movement.11 This exchange foreshadowed 
the broad contours of an ongoing debate about the meaning, scope, and 
possibility of sustainable development.

At its heart, the debate prompted by Limits to Growth, Blueprint for 
Survival, and the neo-Malthusians focused on two new and difficult 
questions. What might be the planetary capacities for sustainable hu-
man activity? And could economic growth and technological progress 
indeed overcome physical planetary limits? Before we address these 
questions, it is necessary to understand the developments that gave rise 
to the novel idea of limits.

REMAKING THE PLANET—

THE LONG FUSE OF MODERNIZATION

The limits-to-growth discourse was a response to the pace and effects 
of postwar industrialization (and militarization) that were, in turn, 
a consequence of a long-evolving process of modernization that had 
hitherto appeared to be unrestrained by environmental considerations. 
Modernization is a dynamic, multifaceted process that had its most in-
tense early expressions in the West and has, at one level, transformed 
traditional or “pre-modern” societies (beginning with medieval Eu-
rope) into what are said to be “modern” societies. As we saw in chapter 
1, it encompasses scientific change along with new rationalities, social 
relations, identities, and human relationships with nature.

At its most general level, modernization has reordered social and 
environmental relations in ways that increasingly separate space and 
time into realms that are detached from immediate, face-to-face, 
embodied experience, producing more abstract social and ecologi-
cal relations and institutions. Local place is increasingly overlaid by 
abstract space; local time, based on the local seasons and rhythms of 
nature, is increasingly overlaid with abstract time differentiated into 
global time zones.12 Knowledge and expertise, and the tasks associated 
with the daily production of goods and services, become increasingly 
specialized and globally dispersed. Likewise, the biophysical world is 
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increasingly exploited, disassembled, reassembled, transported, and 
consumed in different parts of the world.

These processes have produced enormous benefits, such as in-
creased human life expectancy through improved nutrition and 
medical treatment, advancements in human knowledge and education, 
social welfare systems, and a dizzying array of new technologies, prod-
ucts, and services that have enriched human well-being. Yet the same 
processes have also led to new diseases of affluence (obesity, cancer) 
alongside abject poverty and malnutrition in many parts of the world. 
They have also produced nuclear weapons, denuded ecosystems, and 
drastically reduced global biodiversity, and they now threaten to alter 
the Earth’s climate in irreversible and potentially catastrophic ways.

In contemporary debates, economic globalization—underpinned by 
the driving forces of market expansion and capital accumulation—is 
typically identified as the predominant driver of global environmental 
change. However, to understand recent patterns of global environ-
mental change, it is necessary to adopt a longer historical view of the 
modernization process, one that encompasses both material practices 
and the ideas and discourses that legitimated them. We focus first on 
the material practices of production, beginning with the Age of Em-
pires that saw the global extension of increasingly destructive forms of 
resource exploitation and the development of globally extensive and 
intensive modes of trade in resources, commodities, and wastes. We 
then turn to ideas and discourses, focusing on the legacy of the Enlight-
enment, including ideas of progress and development, the global exten-
sion of Western scientific discovery and technological transformation, 
and the new environmental thinking that emerged in reaction to the 
transformation of the biophysical environment.

From the Age of Empires to the 

Age of Global Production

By the late 19th century, the process of European imperial expansion 
and colonization that had begun in the 1500s was largely completed. 
The world had been divided into a number of colonial blocs, of which 
the British Empire was the most extensive, but which had initially in-
cluded the Spanish, Portuguese, and Dutch, and then Belgian, French, 
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and German empires in Latin America, Africa, Asia, and the Pacific. 
Within each empire, colonies were dominated by and exploited in 
similar ways to the benefit of their metropolitan masters. In this sense, 
the Age of Empires saw the “global” extension of new relations of 
exploitation involving profound cultural, political, economic, and eco-
logical changes. The indigenous practices and forms of knowledge that 
preceded colonization were on the whole, if not always sustainable, 
often ecologically restrained and had successfully managed produc-
tive landscapes, sometimes for millennia. These peoples, cultures, and 
landscapes were disrupted and most often destroyed by new, harshly 
exploitative colonial resource regimes that were usually insensitive to 
the environments on which they were imposed.

What followed were processes that intensified the conquest of sub-
jugated peoples and environments. Social transformations set in motion 
by this expansionist phase of European colonization continued to accel-
erate not only in the colonies but also in the metropolitan nations that 
benefited from the plunder drawn from distant outposts. In the colonies, 
pastoral, plantation, and mining cultures and workforces sprang up, with 
a small elite to dominate and ensure stability of resource extraction. New 
cities and ports were developed for trade with European centers of manu-
facture. The response in Europe included population growth (from 82 
million in 1500 to approximately 163 million by 1750 and 408 million 
by 1900) and the processes of wealth accumulation, mercantilism, and, 
eventually, industrialization. These processes increased the demand for 
natural resources from the colonies.13 The growth of major ports, towns, 
and cities in Europe also encouraged the movement of populations from 
the rural hinterland to urban centers.

As chapter 4 will elaborate, the Age of Empires, an early phase of 
globalization, not only saw the colonization of peoples but also of eco-
systems—a process that Alfred Crosby has called “ecological imperial-
ism.”14 This process intensified as the material demands, and therefore 
the pressures for resource extraction, of the industrializing metropoles 
(the capitals of Europe) grew. It was characterized by the creation of 
pasture and croplands out of native grass and woodlands, the trans-
globalization of alien species, and the use of invasive technologies—
the axe, the shovel, the gun, and the plow—to subdue the ecological 
“frontier.” In most places the rapidity of these ecological changes was 
profound. For instance, as Geoffrey Bolton writes,
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At the beginning of 1788 no hoof had ever been imprinted on Austra-
lian soil. By 1860 the continent was carrying twenty million sheep and 
four million cattle, mostly in its south eastern quarter. By 1890, there 
were over a hundred million sheep and nearly eight million cattle pas-
tured in nearly every quarter of the country except the desert interior. 
Their spread was accomplished in 100 years and in that time the origi-
nal bush gave way to a landscape created very largely in the interests of 
the flocks of sheep, the herds of cattle and the men and women [and 
overseas interests] whose economy depended on them.15

The Age of Empires saw the rise of Europe as the heartland of manu-
facturing and consumption.16 Between 1750 and 1880, Europe’s share 
of world manufacturing grew from less than 20 percent to more than 65 
percent.17 Global trade expanded in volume and value, with the latter 
increasing tenfold between 1850 and 1913.18 Raw materials, food, and 
fiber—nitrates and copper from Chile; timber, meat, and wool from 
Australia; cotton from the United States (until the Civil War); sugar 
cane from the West Indies; spices from the East Indies; tea from India—
fueled the Industrial Revolution in the United Kingdom as well as Ger-
many, France, and Belgium. These metropolitan centers produced the 
manufactured goods—textiles and clothes, furniture and foods—that 
were consumed in increasing quantities as Europe’s wealth and popu-
lation grew and that were exported to foreign markets. London in the 
19th century served as the “headquarters of a new global economy.”19 
Yet, as Eric Hobsbawm observes, “obviously the entire world could not 
be turned into a planetary system circling around the economic sun of 
Britain, if only because Britain was not the only already developed or 
industrializing economy,” albeit the world’s most extensive one.20 In-
deed this pattern of relations between the center and periphery of capi-
talism began to change during the second half of the 19th century with 
changes in trade relations, terms of trade, patterns of mass migration, 
and the emergence of new sites of technological innovation, increasing 
productivity, and/or cheap labor both inside and beyond Europe.21

Development and the Age of Enlightenment

The period from the 17th century through to the start of the 20th 
century saw the emergence, geographic projection, and consolidation 
of a set of inextricably entwined beliefs about economic development 
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and social progress that shaped and in part directed these imperial 
projects and legitimated the subjugation of non-European peoples 
and the exploitation of their environments. Economic development 
as a belief and practice was an essential component of the project of 
state building. “Opening up the continent for development” served as 
the catchcry of governing elites in New World regions such as North 
America and Australia and persisted after the process of decoloniza-
tion was largely completed.

Economic development had been a central preoccupation of the 
19th-century European political economists, such as Adam Smith, Da-
vid Ricardo, and Karl Marx. Liberals and Marxists alike fully absorbed 
the Enlightenment idea of progress and assumed that economic de-
velopment, technological progress, and the exploitation of the natural 
world would provide plenty for all. For instance, for the German politi-
cal economist and philosopher Karl Marx, economic development had 
primacy over and dictated forms of political, cultural, and scientific-
technological change. Capitalism was but one stage in a long and linear 
process of historical evolution and progress. Rural life was considered 
backward and labor-saving technologies were seen as liberating forces. 
In the words of his colleague Friedrich Engels, such technologies 
would assist in “the ascent of man from the kingdom of necessity to 
the kingdom of freedom.”22 Despite their many differences, both liber-
alism and socialism—the two most influential political ideologies that 
shaped the modern world—shared cornucopian assumptions of a limit-
less Earth and a linear, goal-oriented process of human improvement. 
The world was regarded as potentially (and soon to be) knowable and 
rationally controllable.

Yet the notion of “development” was never confined to the realm of 
the economic. Intimately linked to the concepts of “progress,” “civiliza-
tion,” “modernity,” and ”evolution,” “development” gained cultural—
ideological—force and a predominant place among the terms used to 
describe and mobilize change. Fomented in Europe as it engaged with 
the rest of the world, the spread of the modern notion of “develop-
ment” was a top-down process. Hobsbawm writes,

The dynamics of the greater part of the world’s history [in the 20th 
and 21st centuries] are derived, not original. They consist essentially 
of the attempts by the elites of non-bourgeois societies to imitate the 
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model pioneered in the West, which was essentially seen as that of so-
cieties generating progress, the form of wealth, power and culture, by 
economic and techno-scientific ‘development’ in a capitalist or socialist 
variant. There was no operational model other than ‘westernisation’ 
or ‘modernisation’ or whatever one chose to call it. Conversely, only 
political euphemism separates the various synonyms of ‘backwardness’ 
. . . which international diplomacy has scattered around a decolonized 
world (‘under-developed’, ‘developing’, etc).23

This description may be overly Eurocentric, but, bearing in mind 
this qualification, it describes the globalizing dominance of the modern 
in a compelling way. Here we single out five interrelated components 
in the discourse of development that underpinned the Europe-centered 
phase of modernization that reached its zenith during the Age of 
Empires.24 The first and overarching idea, already noted, was that of 
historical progress. History was seen as evolutionary, linear, secular, te-
leological. New scientific developments in biology and geology brought 
into being an understanding of “long” or geological time and linked 
human development to speciation and evolution in the natural world 
and to the evolution of the physical environment.

The second was the idea of scientific and technological superiority. The 
ships, compasses and charts, and guns, beads, and blankets that made im-
perial conquest possible had proved their superiority. “However strong 
and sincere the belief that magic would turn machine-gun bullets aside, 
it rarely worked to make much difference. Telephone and telegraph were 
better means of communication than the holy man’s telepathy.”25

The third was the belief in the moral superiority of the modern, 
derived from a self-serving distinction between a “conquering” culture 
and its dominant religion—Christianity—and the “inferior” faiths and 
cultures of “other” subjugated peoples.

This was closely allied to a fourth conceit, that of racial superior-
ity, which legitimated the conquest and colonization of non-European 
peoples and nonwhite races. Just as the sun never set over the British 
Empire, the 19th century world was the White Man’s Paradise and just 
inheritance, and half a century later, Europe was meant to be rightfully 
dominated by the Aryan race.

Finally, the idea of human progress was premised on an anthropo-
centric worldview that licensed the domination and subjugation of the 
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nonhuman world. Even the Copernican and Darwinian revolutions did 
little to dislodge the dominant belief that humans were the center of the 
universe, and that they stood apart from, and above, the rest of nature, 
which was made by God for their use and benefit. In a controversial es-
say on the historical roots of the ecological crisis, Lyn White Jr. argued 
that Christianity was the most anthropocentric religion in the world. 
As he put it, under Christianity “no item in the physical creation had 
any purpose save to serve man’s purposes. And, although man’s body 
is made of clay, he is not simply part of nature: he is made in God’s im-
age.”26 This view of humanity’s pivotal place in the world has also been 
traced to the Christian idea of a Great Chain of Being (and before that, 
to the writings of Aristotle), which positioned animals and then plants 
on the lower rungs of creation. Women (who were believed to be less 
rational) and indigenous peoples (who were regarded as uncivilized) 
were also positioned closer to animals.27

The European creation of an experimental scientific method liber-
ated from the constraints of religious prejudice—perhaps the major 
achievement of the Enlightenment—brought into being an understand-
ing of the features and processes of physical nature that made it more 
malleable to human desires. The new picture of the world delivered by 
the so-called fathers of modern science, such as Isaac Newton, was best 
captured in the metaphor of a gigantic clock that could be disassembled 
into its component parts, examined, and manipulated. For the Ger-
man sociologist Max Weber, the rise of scientific rationality led to the 
“disenchantment of the world,” in the sense that everything became, 
in principle, knowable through rational explanation: metaphysical, 
animistic, and nonscientific understandings of the universe would fall 
by the wayside.28 In their place, the new science unleashed a torrent of 
intellectual and technological innovations that then literally “powered” 
European economic, cultural, and political transformation. Robert 
Hughes in The Shock of the New captures the astonishing energy of one 
of the world-transforming waves of innovation, based on the power of 
science and technology for creation and destruction, that ran through 
the last quarter of the 19th century and into the start of the 20th cen-
tury.29 To paraphrase him: in 1887 Thomas Alva Edison invented the 
phonograph, the most radical extension of cultural memory since the 
photograph. Two years later, Edison and J. W. Swan, independently, 
developed the first incandescent filament light bulb. There followed the 
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recoil-operated machine gun (1882); the first synthetic fiber (1883); 
the Parsons steam turbine (1884); coated photographic paper (1885); 
the Tesla electric motor, the Kodak box camera, and the Dunlop pneu-
matic tire (1888); cordite (1889); the diesel engine (1892); the Ford car 
(1893); the cinematograph and the gramophone disc (1894); X-rays, 
radio, the movie camera, and the principles of rocket drive (1895); the 
first airplane (1903); and the theory of relativity (1905).30

However, the European belief in progress via development was not 
without its critics, both within and beyond Europe. Indeed, every ele-
ment of this phase of modernization has been challenged, albeit with 
varying degrees of success. The German philosopher Johann Gottfried 
Herder, in his unfinished Ideas on the Philosophy of the History of Man-
kind (1784–1791), was unimpressed by Kultur (meaning the evidence 
of human development) and argued that “nothing is more indetermi-
nate than this word, and nothing more deceptive than its application to 
all nations and periods.”31 He also questioned the idea of the historical 
self-development of humanity as a unilinear process and what he called 
the European domination of the planet. As he put it, “Men of all the 
quarters of the globe, who have perished over the ages, you have not 
lived solely to manure the earth with your ashes, so that at the end of 
time your posterity should be made happy by European culture. The 
very thought of a superior European culture is a blatant insult to the 
Majesty of Nature.”32

Herder was a leading voice in the Romantic movement, which 
emerged in the 18th century as a reaction against instrumental rational-
ity and a rapidly industrializing Europe and North America. Industrial-
ization was seen as a destructive force that severed “man” from a soul-
nurturing, cleansing nature. The movement celebrated the aesthetic of 
a wild and sublime nature and was a major influence on the early wil-
derness preservation movements in New World regions such as North 
America, Australia, and New Zealand. The discourse of preservation 
was sharply juxtaposed to the discourse of resource conservationism or 
the “wise use” of natural resources that guided the emerging land-, for-
est-, and water-management bureaucracies in these regions. Whereas 
resource conservationism adopted a thoroughly instrumental view of 
the biophysical environment as a natural “resource” that should be 
rationally managed for development rather than recklessly exploited, 
preservationism argued that “wild nature” should be preserved from 

13_185-Christoff.indb   4713_185-Christoff.indb   47 6/27/13   11:31 AM6/27/13   11:31 AM



48    chapter 2

development, “saved” in national parks and reserves. These contrasting 
views were epitomized in the clash in the late 1890s between Gifford 
Pinchot, the first chief of the U.S. Forestry Service, and John Muir, the 
founder of the Sierra Club.

Yet the historical roots of modern environmental discourses are 
many and varied and can be found at both the center and periphery of 
empire. Indeed, Richard Grove, in his book Green Imperialism, argues 
that European environmental consciousness is not a new invention 
but that its wellsprings emerged in the context of imperial expansion 
between 1660 and 1860. He shows that

this new kind of consciousness can be observed to have arisen virtually 
simultaneously with the trade and territorial expansion of the Venetian, 
Dutch, English, and French maritime powers. This new consciousness 
was characterized by a connected and coherent intellectual evolution 
of ideas and concepts which had complex yet identifiable roots in an 
Edenic and Orientalist search and in the encounters of a whole variety 
of innovative thinkers with the drastic ecological consequences of co-
lonial rule and capitalist penetration.33

Complex and contradictory impulses governed this newfound environ-
mental knowledge. Alongside new systems and technologies to capture, 
catalog, and interpret new species and systems—as Gascoigne terms it, 
“science in the service of Empire”—there also emerged an Edenic or 
paradisal view of the islands colonized, exploited, and then ecologi-
cally destroyed by these invading and trading cultures.34 Lush tropical 
forests of islands such as Mauritius, St. Helena, and the Canary and 
Caribbean islands were soon flattened—and their indigenous peoples 
destroyed—to create plantations producing resources for their imperial 
masters. It was the rapidity of the transformation of these ecosystems 
that led to the emergence of a globalizing scientific discourse about the 
environmental impacts of colonization and to attempts by ecologically 
enlightened colonial administrations from the 18th century onward to 
conserve natural resources and protect endangered wildlife.

Some of the knowledge about ecological management of the crisis-
ridden colonial plantations was derived from—and appropriated from—
subjugated indigenous cultures. In British India, for example, Grove 
emphasizes the importance of adopted Indian views on the relationship 
between trees and plantation maintenance and climate change for the 
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emergence of Western scientific understanding and administration of 
the colonized environments. Grove’s view of the sources of European 
colonial environmental discourse is a deliberate antidote to the American 
academic perspective that the Yankees invented resource conservation.

What is most noteworthy about this early European phase of mod-
ernization is that it not only facilitated and legitimated environmental 
destruction but also generated diverse reactions against this destruc-
tion. As Donald Worster has shown, while the word ecology (the study 
of the interrelationship between living organisms and the inorganic 
world) was only coined in 1866 by the German biologist Haeckel, the 
underlying idea had a long history before it had a name.35 This embry-
onic science evolved in a variety of different forms and sensibilities, 
which Worster has divided into an Imperial and Arcadian tradition. 
The former, exemplified in the work of the Swedish botanist and zoolo-
gist Carl Linnaeus, who introduced the modern taxonomy of classifying 
species, sought to establish “Man’s dominion over nature” through the 
application of scientific reason. The latter, illustrated in the figure of 
the amateur field naturalist and the writings of Henry David Thoreau, 
was more romantic and sought to restore a peaceful coexistence be-
tween humans and other organisms. Imperial ecology was pressed into 
the service of the modernization process (e.g., resource conservation-
ism) while Arcadian ecology reacted against it (e.g., preservationism).

Yet while Worster’s highly schematic and oversimplified approach 
maps nicely onto the modernization versus anti-modernization binary, 
it struggles to shed light on the differences between “simple” versus 
“reflexive” modernization. As Peter Hay points out, Romantics were 
more interested in the inner self than the outer world or the social 
distribution of environmental goods and bads, and Romanticism is 
only one, perhaps minor, current in the broad stream of contemporary 
Western environmentalism.36

Two noteworthy points emerge from this long history. First, impe-
rial conquests with global reach and subsequent industrial develop-
ment led to the rise—well before the 20th century—of an international 
“environmental knowledge community” of administrators and scien-
tists seeking to promote the rational management of natural resources 
and in some cases the protection of wildlife and environmental assets.

Second, these environmental ideas were variously absorbed by states 
through the creation of new administrative and regulatory systems to 
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govern the management of natural resources and the environment, 
from forests and farmlands to energy sources and wastes. Yet the state’s 
newfound environmental purpose was to stand in tension with its more 
fundamental role in promoting development, and this contradiction 
has not yet been resolved.

THE SHORT FUSE—

GLOBALIZATION IN THE 20TH CENTURY

If the early European phase of modernization lit a long and slow-
burning fuse leading toward global environmental change, the latter 
half of the 20th century saw the fuse burn much faster and brighter. 
Here we focus on the accelerated phase of economic globalization fa-
cilitated by the expansion and global integration of capitalist markets. 
Together with a rapidly growing world population, this new phase of 
global modernization has enabled a massive expansion in the spatial 
scope and volume of global production and consumption that has gen-
erated both systemic global environmental changes as well as a range 
of globally ubiquitous local environmental effects. The expansion and 
global integration of capitalist markets has many elements, including 
the growth of international trade, the transnationalization or “deter-
ritorialization” of production, the growth in foreign direct investment 
(FDI), and the globalization of finance. However, we focus primarily 
on trade and the expansion, changing form, and shifting location of 
production and consumption, since they involve intended and unin-
tended transfers of parts of the biophysical environment across national 
borders, and the accelerated exploitation of and impacts on local and 
global environments.

We have already commented on the emergence of Europe as the 
global center for manufacturing in the 19th century. However, in the 
late 19th century, the United States began its rise to international domi-
nance as the center for industrial production—a position it retained 
throughout the 20th century. The development of Fordist methods 
of industrial production in the 1920s in the United States (and soon 
adopted elsewhere) saw the intensification of functional specialization 
with more finely orchestrated assembly lines, a more minute division 
of labor, and the standardization of production processes, components, 
and products that lowered the unit costs of production and therefore 
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the price of products. As this model of production spread in the United 
States, Europe, Japan, and elsewhere, so too did productivity, exports, 
real wages, and mass consumption.

After 1950, increasing competition in the international market for 
manufactured goods also inaugurated a reorganization of production 
processes toward a post-Fordist model of flexible specialization. The 
squeeze on profits from more intensified competition saw the reorga-
nization of production across different sites and in more flexible mod-
ules. This “unbundling” of the production process into global supply 
chains—to take advantage of cheaper land, infrastructure facilities, la-
bor, and natural resources in different jurisdictions—increasingly drew 
developing countries into global production networks. Developments 
in information technology enabled the development of virtual produc-
tion networks, a partial shift away from standardized production, and a 
rise in small-batch, niche manufacturing for niche markets.

In the 1960s, Japan, then other Asian economies—South Korea, 
Singapore, Hong Kong, and Taiwan, and later Thailand and Malaysia—
emerged as major alternative locations for capitalist manufacturing (and 
consumption). During the interwar period, Europe and the United States 
shared 75 percent of world manufacturing production, but this fell to 
50 percent by the start of the 21st century as other sites emerged.37 By 
2011, China had replaced the United States as the world’s largest national 
source of manufacturing output (accounting for 19.8 percent, with the 
United States at 19.4 percent).38 Other rising centers now include India, 
Indonesia, South Africa, Vietnam, Mexico, and Brazil.

These changes were accompanied and propelled by a spectacular 
growth in international trade. Between 1950 and 2008, the volume 
of international trade expanded by a factor of thirty-two and most of 
this growth has occurred in the past two decades.39 Between 1992 and 
2009, the value of internationally traded products had tripled, and in-
ternational trade’s share of global gross domestic product (GDP) had 
increased from 39 percent in 1992 to nearly 60 percent just before the 
2008 global financial crisis.40 World trade has also consistently grown 
faster than world economic output, which means that “each year a little 
bit more of the world’s total economic production is produced in one 
country and consumed in another.”41 The growth in transnational com-
modity or “value chains” has been accompanied by a rise in intra-firm 
trade between the subsidiaries of multinational corporations, which 
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accounted for around one-third of world trade by the end of the 20th 
century. By 2006, trade in intermediate inputs amounted to 56 percent 
of trade in goods and 73 percent of trade in services.42

In all, in the decades following World War II, we have seen a spec-
tacular growth in mass production and consumption, facilitated by 
major shifts in the organization of production and trade, and an as-
sociated increase in the use of material resources. For instance, in the 
period from 1950 to roughly the present, annual global oil production 
increased from 10.4 million barrels a day to 80 million barrels a day.43 
Annual steel production grew from 200 million tonnes to 1,414 million 
tonnes, and car production increased from 8 million cars to 49 mil-
lion each year.44 Cement production rose from 133 million tonnes per 
annum to 3,600 million tonnes, wood production from 2,516 million 
cubic meters to 3,291 million cubic meters, and the yearly production 
of plastics from 1.3 million tonnes to 230 million tonnes.45 In 1965, an-
nual global coal consumption was 1,427.5 million tonnes oil equivalent 
(Mtoe). By 2010, this had risen to 3,555.8 Mtoe.46

There is no single driver propelling this growth in global economic 
activity, specialization, and exchange. The ceaseless quest for profits 
by firms (including banks and other financial institutions) carries its 
own in-built motivation for expansion and the exploitation of new 
markets, but the globalization of capitalist markets would not have 
been possible without technological, cultural, political, and especially 
regulatory change.

The rapid development of new forms of transport, such as jets 
and containerization in international shipping, and the information 
and communication revolution have made it possible to speed up 
global economic coordination, exchange, and travel. Cheaper mass 
transport, a growing global middle class, and the intensifying com-
modification of “exotic” cultures and places have helped to drive an 
expansion in tourism.

The removal of restrictions in trade in goods and services through 
new trade agreements and the deregulation of service industries such 
as banking have increased flows of foreign direct investment (FDI) and 
facilitated increased specialization and exchange. Alongside the expan-
sion in the number and range of new multilateral trade agreements 
managed under the World Trade Organization, there has been a signifi-
cant growth in preferential trade agreements (PTAs) in the post–Cold 
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War period that have facilitated the deeper economic integration and 
regulatory harmonization required for cross-border production net-
works, particularly between developed and developing countries. Over 
the past two decades, the number of PTAs has increased fourfold while 
the Doha round of multilateral negotiations has stagnated.47

Geopolitical developments have accelerated the expansion of inter-
national trade and global production and consumption. The collapse of 
the Soviet Union and economic reforms in China have integrated more 
producers and consumers around the world into capitalist markets and 
seen the emergence of “Factory Asia.”48 China’s accession to the World 
Trade Organization (WTO) in 2001 further opened China’s huge do-
mestic market to exporters and foreign investors and paved the way 
for Chinese investment and exports to the rest of the world. A further 
expansion in trade can be expected following Russia’s accession to the 
WTO in 2011 after an eighteen-year negotiation process.

The rise of the ideology of neoliberalism in the 1980s is also cen-
tral to the story of accelerated economic globalization. The dominant 
consensus in the developed countries of the West in the immediate 
post–World War II period was to promote a more liberal, multilateral 
economic order in the aftermath of the Great Depression and World 
War II. John Ruggie described this consensus as “embedded liberal-
ism” because it was contained and constrained by social norms that 
made it acceptable for governments to continue to intervene in their 
domestic economies to buffer them from external shocks and protect 
employment.49 Embedded liberalism represented a compromise be-
tween the economic nationalism of the 1930s and a more open liberal 
economic order based on no, or minimal, restrictions on the interna-
tional movement of capital, goods, services, and labor. However, the 
embedded liberal order broke down in the wake of the U.S. repudia-
tion of the gold standard, the rise of stagflation, and the fiscal crisis of 
the state in the 1970s. Neoliberalism, spearheaded by the Reagan ad-
ministration in the United States and the Thatcher government in the 
United Kingdom in the 1980s, became the new orthodoxy. As Robert 
Cox explained, this was to transform “states from being protective 
buffers between external economic forces and the domestic economy 
into agencies for adapting domestic economies to the exigencies of 
the global economy.”50 The neoliberal orthodoxy extolled the effi-
ciency of private enterprise and sought to reduce the role of the state 
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and public sector in all its forms. The effect of this radical economic 
reform agenda was to produce what Philip Cerny has called “the 
competition state,” the primary task of which was to make economic 
activities located within the territory of the state more competitive 
in global terms.51 Public policies were therefore increasingly judged 
in the context of comparative international competitiveness and the 
state’s “traditional” welfare services and its “emergent” environmental 
services were seen to be brakes on economic growth.

The 1980s also saw the most ambitious round of trade negotiations 
since the establishment of the GATT in 1948. Launched in 1986, the 
Uruguay round of trade negotiations sought to reduce trade restrictions 
on agriculture products and textiles and extend the trading system into 
new areas such as services (e.g., education, insurance, and banking), 
intellectual property, and investment. The Uruguay round concluded 
with a raft of new agreements, managed under the umbrella of the 
newly created World Trade Organization.

The neoliberal phase of economic globalization has certainly inten-
sified global environmental change, and we address these effects below. 
However, it was the Long Boom of industrialization during the 1950s 
and 1960s that had already produced all the signs of an emerging eco-
logical crisis of global proportions. As we have seen, the pivotal turn-
ing point in our story is the late 1960s and early 1970s, which saw the 
simultaneous emergence of the idea of ecological limits to growth; the 
dawning of a global environmental consciousness; the appearance of 
global environmental actors, movements, green parties, and organiza-
tions; and the more systematic development of global and national en-
vironmental governance. We have also shown that these developments 
were the culmination of the much longer process of modernization.

This timing raises an interesting political question. Widespread 
ecological problems and the idea of ecological limits surfaced before 
the neoliberal phase of globalization. Why then did a more intensified 
phase of global environmental degradation follow?

Governments certainly had the collective capability to stop the 
shortening of the fuse toward a full-scale global ecological crisis, but 
in the 1970s the idea of ecological limits to growth was new, uncon-
ventional, challenging, and marginal. While it helped to set in motion 
a new global environmental research and regulatory agenda, galvanize 
a modern environmental movement, and prompt the formation of new 
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green parties, it was generally anathema to both business and govern-
ments because it challenged one of the core activities of the modern 
state—the promotion of conventional (materials-based) economic 
growth. The tragedy is that the neoliberal phase of economic globaliza-
tion, with its ideological opposition to and practical diminution of the 
capacities of the state, has made it more difficult for governments to 
enact the kind of comprehensive environmental regulation that would 
stop the burning fuse.

Both Limits to Growth and Blueprint for Survival had suggested that 
economic growth and environmental protection stood in a simple, zero-
sum relationship: more growth meant more environmental degradation, 
so the solution to environmental degradation, they suggested, was to put 
a brake on growth. However, since the publication of Our Common Fu-
ture (or the Brundtland Report), which catapulted the concept of sustain-
able development to the center of global environment and development 
debates, this simple zero-sum relationship has been fundamentally chal-
lenged.52 Since Brundtland, the common consensus is that there is room 
for the development of virtuous synergies between capitalist economic 
development and environmental protection. However, whether this is 
so and how much room for compromise remains are matters of real and 
ongoing contention, as we discuss in following chapters.

Our Common Future defined sustainable development as “develop-
ment that meets the needs of the present generation without sacrificing 
the needs of future generations.”53 The report also rejected the idea 
of absolute limits in favor of relative limits, which were a function of 
the state of technology and social organization, not just the ability of 
the biosphere to assimilate human activity. Sustainable development 
therefore could be achieved, it was argued, by integrating develop-
ment and environmental considerations through the pursuit of greener 
rather than indiscriminate growth, which meant using less materials 
and energy and producing less waste per unit of GDP through constant 
technological innovation in production methods and product design. 
The Brundtland Report also confronted the increasing disparities in 
wealth and income between the developed and developing world and 
identified poverty eradication as a key prerequisite for sustainable de-
velopment. It recommended more economic growth and trade, with 
faster growth rates in the global South to build capacity and catch up 
with the global North.

13_185-Christoff.indb   5513_185-Christoff.indb   55 6/27/13   11:31 AM6/27/13   11:31 AM



56    chapter 2

The Brundtland Report’s sustainable development discourse was 
clearly much more comforting than the limits-to-growth discourse 
and was enthusiastically welcomed by governments (in the North and 
the South), business, and environmentalists. It provided the organiz-
ing principle for the United Nations Conference on Environment and 
Development (the “Earth Summit”) held at Rio de Janeiro in 1992 and 
it continues to serve as the dominant “meta-environmental discourse” 
of the international community. It underpins the 1992 Rio Declaration 
on Environment and Development and a host of multilateral environ-
mental treaties, including the United Nations Framework Convention 
on Climate Change (1992). Steven Bernstein has characterized the 
decisions and agreements made at the Earth Summit, including the en-
dorsement of market-based environmental policy instruments, as “the 
compromise of liberal environmentalism.” In effect, sustainable devel-
opment was selected because it maintained that environmental protec-
tion was compatible with a liberal international economic order.54

Yet two problematic assumptions lie at the heart of the Brundtland 
Report’s recommendations. The first is that more economic growth 
is necessary to achieve the wealth and capacity to pursue sustainable 
development and satisfy the needs of rich and poor globally. The sec-
ond is that green economic growth in a capitalist-style global market 
economy will lead to an absolute decoupling of that international 
economy from the increasing material resource use and environmental 
degradation that would inevitably follow from continued conventional 
economic growth. There is no evidence to suggest that these two as-
sumptions hold, especially in the context of the additional pressures 
associated with continuing population growth.

While the early limits-to-growth discourse overemphasized the ten-
sions between capitalist economic growth and environmental protec-
tion, the dominant discourse of sustainable development has grossly 
underestimated them. Indeed, this discourse has increasingly speciated 
into a narrower and technologically focused discourse of “weak” eco-
logical modernization that has reduced the sustainability quest to the 
pursuit of eco-efficiency (greater resource and energy efficiency, less 
waste output) as a means of enhancing national economic competitive-
ness and promoting economic growth.55 It is no small irony that this 
“win-win” approach was endorsed by the “new report to the Club of 
Rome,” called Factor 4, which maintained that wealth will likely double 
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if resource use can be halved.56 Although we show in chapter 5 that 
there are stronger and more critical accounts of ecological moderniza-
tion, this technologically optimistic version gained strongest political 
and commercial support.

The core problem is that improvements in the relative eco-efficiency 
of firms, households, and national economies cannot translate into an 
absolute decrease in global environmental degradation in the absence 
of comprehensive and ambitious overarching sustainability limits sup-
ported at multiple levels of governance (local, national, and global). Yet 
if regulating production (the “supply” side of the equation) through the 
application of limits has so far proved to be a struggle, then address-
ing the forces that generate consumption (the “demand” side of the 
equation) has proved to be even more challenging. And so it is to the 
problem of consumption that we now turn.

CONSUMING THE PLANET

In the middle of the Pacific Ocean, far from any shore, a vast gyre of 
waste the area of Spain swirls slowly. Meanwhile at a supermarket in 
Alice Springs, a town in the central Australian desert, tourists from 
the United States, China, Germany, and Sweden buy prawns from 
Thailand, oranges from California, and garlic from Mexico, without 
concern for seasonal constraints or the processes by which these foods 
have been produced. Both are outcomes and instances of consumer-
ism, the deeply embedded and now globally dispersed culture of end-
less demand, production, and hyperconsumption, which is propelling 
economic globalization and global environmental change. As Peter 
Dauvergne has demonstrated in mapping the ecological shadows of 
consumption across a range of case studies, from cars to beef and from 
refrigerators to fur coats, rising consumption is inflicting irreparable 
damage on the earth’s ecosystems and atmosphere.57

Thomas Princen defines overconsumption as “that level or quality 
of consumption that undermines a species’ own life-support system and 
for which individuals and collectivities have choices in their consum-
ing patterns. Overconsumption is an aggregate level concept.”58 Here 
we show how the culture of globalized consumerism encourages over-
consumption while rendering the ecological consequences of choices 
invisible to individual consumers.
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From Consumption to Consumerism

We all engage in what may be termed “basic consumption,” consuming 
parts of the environment to meet our basic needs. Securing sufficient 
food, clothing, and shelter remains the primary and dominant—even 
desperate—concern for people in many parts of the planet. Yet con-
sumption is rarely reducible to the satisfaction of basic needs (the 
meaning of which vary through the ages and among different cultures), 
since humans also consume for other purposes, such as social status, 
the fulfillment of desire, and the need for belonging.

For example, there is a long history of ostentatious consumption 
that runs from ancient Egypt and the Roman Empire through the Re-
naissance to the present, through which natural resources were trans-
formed into displays of wealth and statements of power. Fine clothes 
and jewelry, furniture, and other refinements came to define the status 
of some to the exclusion of others. From the 19th century onward, this 
hitherto exclusive realm of “luxury” consumption became increasingly 
economically accessible to a rising bourgeoisie, and the rise of mass 
production in the 20th century increased the range and affordability 
of consumer items for those on lower incomes. During the second half 
of the 20th century, an increasing number of consumers in developed 
and then developing countries expanded their consumption from the 
satisfaction of relatively basic needs to non-basic needs, from relatively 
durable goods to disposable goods, and from a relatively limited to a 
constantly expanding range of goods and services. Many of what were 
formally known as consumer durables (such as televisions, washing 
machines, refrigerators, printers) are now cheaper to replace than to 
repair and are discarded alongside paper tissues, paper cups, wooden 
chopsticks, and last season’s fashions in our increasingly disposable 
world. This shift in the style, content, and pace of consumption signals 
the rise of consumerism as a new ideology and ephemeral practice for 
immediate gratification.

Zygmunt Bauman has characterized consumerism as “a type of so-
cial arrangement that results from recycling mundane, permanent and 
so to speak ‘regime-neutral’ human wants, desires and longing into 
the principal propelling and operating force of society that coordinates 
systemic reproduction, social integration, social stratification and the 
formation of human individuals.”59 Others, in more prosaic language, 
suggest that consumerism dupes consumers into “using money they 
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don’t have to buy things they don’t need to impress people they don’t 
like.” Although Bauman considers consumerism now to be the under-
lying driver of key forms of production and consumption, accumula-
tion, and environmental destruction, this powerful claim is lopsided. 
Consumption, production, and capital accumulation are mutually 
dependent, and the so-called sovereign consumer whose atomistic deci-
sions are supposed to drive investment and production decisions in the 
competitive markets of neoclassical economic textbooks turns out to be 
a much more complicated and socially ensnared beast.60 Here we return 
to Ehrlich’s I=PAT formula, with a special focus on rising affluence.

Affluence is typically associated with a higher income and therefore a 
higher volume and quality of consumption relative to others. However, 
increasing or changing consumption is not simply a function of greater 
wealth but also changes in social structures and cultural context. Five 
changes—some long-standing, others recent—are constitutive of con-
sumerism in this latest phase of modernity: secularization, the evolution 
of new forms of social abstraction and commodification, capitalism’s 
imperative to create new markets, the underlying ideological drivers of 
progress and economic growth, and the transformations of identity.

Increasing secularization has created a space (or an absence) to be 
filled with new experiences and objects. The “absence of God” and 
the loss of heaven and the rewards of the afterlife have created a space 
for earthly indulgence without moral penalty and—simultaneously—a 
space of psychic despair to be plugged with things and experiences 
that might hold off the realization of mortality. Gone are the govern-
ing puritanical demands for austerity, modesty, endurance, the steady 
accumulation of wealth, and deferred gratification, and gone is the 
avoidance of the “sins” of pride, gluttony, greed, and envy that were 
associated with excessive or ostentatious consumption.

New forms of abstraction and commodification have enabled the ex-
change of commodities over extended time and space. The invention 
of charge cards, such as Diners Club in 1950 and American Express 
in 1958, and credit cards, beginning with BankAmericard in 1958, has 
enabled immediate rather than deferred gratification and accelerated 
consumer spending (along with consumer debt). The development of 
increasingly abstract systems for recording credit in its multiple and 
perilous forms has enabled investment and trade in resources and 
goods both for production and consumption over time (e.g., through 
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long-term investments bearing interest or reward, through to futures 
markets speculating on potential economic behavior) and distance 
(electronic transfers of currency to initiate or pay for goods and ser-
vices). Physical places for acquisition and consumption—shops, de-
partment stores, arcades, shopping centers, and stock markets—are 
now being displaced by abstract (cyber) spaces in which globally linked 
commodity markets can work nonstop and consumers can buy or play 
online from anywhere and anytime.

Third is capitalism’s drive to create new markets, which has seen 
Western-style consumerism colonizing the planet, including its most 
populous countries—China and India—at the same time as “Factory 
Asia” has flooded Western economies with cheap consumer goods. The 
evolution of large internal markets within China and India is now at the 
point where, even if the associated resource-hungry and polluting re-
gimes of production and “American-style” levels of consumption were 
confined to one of these countries alone, these would—in their current 
forms—produce a global environmental catastrophe.

Alongside the geographic expansion of capitalist markets is the in-
creasing commodification of hitherto untouched life worlds. “Exotic” 
cultures and crafts are marketed for “home consumption” ex situ, or en 
situ through the rise of mass tourism. Valueless wild nature has been 
turned into a valuable commodity through nature documentaries and 
eco-tourism. Teenagers and children are swelling the ranks of global 
consumers. The transformation of the private sphere has also cre-
ated new spaces, needs, and desires for consumable objects and new 
labor-saving technologies and services. Domestic lives, reshaped by 
the demands of work, are increasingly open to colonization by new 
forms of consumption aimed both to “save” time and effort and to 
meet new demands for leisure. Cars, refrigerators, vacuum cleaners, 
and microwaves liberate “domestic labor”—including to do the paid 
work required to provide the income necessary to buy these items or at 
least keep the credit card at bay. According to Bauman, the net effect of 
these developments is “the annexation and colonisation by consumer 
markets of the space stretching between human individuals.”61

Like the rise of “developmentalism,” the rise of consumerism is 
both infused with and legitimated by “simple” modernity’s ideologies 
of progress and of limitless economic growth. The modern notion of 
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progress through material improvement—citius altius fortius (faster, 
higher, stronger)—propels the invention of technologies, products, 
and processes designed to make life easier, more efficient, more pro-
ductive. Gene technology searches for breeds of “super plants” while 
medical “advances” are now edging toward producing a new breed of 
post-humans whose physical and intellectual capabilities and longev-
ity radically exceed those of ordinary humans, with their many im-
perfections and foibles. Intimately linked to this ideology of progress 
is the ideology of limitless economic growth, where the idea of an 
unbounded transformation of nature (including at its genetic core) 
is central to the achievement of human development, social welfare, 
and social harmony. Together, these dominant ideologies drive pat-
terns of consumption in the developed world and those emerging in 
the developing world.

Finally, modern advertising has played a major role in refashion-
ing desire and identity in ways that encourage unbridled consumption. 
Social critics such as Vance Packard (1957) and Stuart Ewen (1977), 
and more recently the popular television series Mad Men, have shed 
light on the role of the “hidden persuaders” of the advertising in-
dustry that, since the 1950s, has changed dramatically in its style of 
engagement with consumers. Advertisements in the 1950s became 
less “informational” and more about teaching us “how to consume,” 
breaking taboos about meeting novel “wants” that related to “modern” 
styles of being.62 The advertised product would contribute a sense of 
modern immediacy, sexual attractiveness, power, and style. Fashions 
in the form of “new season” clothes, “new models” of cars, radios, ciga-
rettes, phones, and so on, were deliberately manufactured as transient 
markers of class and status (“affluence”) and addictive generators of 
anxieties about social exclusion (“old-fashionedness”). This fashion-
able transience—along with the deliberately limited durability of many 
commodities—was intended to ramp up levels of consumption. New 
fashions, new products, and new markets depended on the creation of 
ideal and desirable images. From the perfect fruit to perfect lifestyles 
and perfect faces and bodies, this process has even led to the commodi-
fication and consumption of self-image (ranging from “self-perfecting” 
cosmetic surgery to carefully crafted ideal “identity representations” on 
Facebook and social networking sites).
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A “Society of Consumers”

By the 21st century, in “modern, developed” societies and among the 
middle classes of the rapidly growing economies of the developing 
world, these cultural drivers of consumerism have led to the creation 
of what Zygmunt Bauman has called “a society of consumers” based 
on reconfigured relations and dependencies between restless human 
subjects whose identities increasingly are constructed by the new 
practices of consumption.63 The mobilization of desire has produced 
a form of identity unknown before the latter part of the 20th century. 
Insatiability is now an essential part of consumerism’s anxious sub-
ject; the markers of identity have become increasingly externalized 
and signaled through frenetic consumerist behavior, as for most acts 
of consumption, gratification is at best fleeting, making shopping an 
endless exercise in searching for the next new experience of “capture” 
and fulfillment. Compared to the traditional farmer or villager or even 
an early 20th-century city dweller, these new subject-consumers are 
almost another species.

To satisfy this new insatiability, not only raw materials and goods 
but also people are increasingly on the move globally. International 
tourism delivers seasonal consumers like a plague of invading locusts, 
swelling local populations. Some 935 million people—a number that 
increased despite the global financial crisis and is equivalent to almost 
one-seventh of the planet’s population—traveled as tourists in 2010.64 
The world’s most visited tourism destination that year was France, 
which, with an estimated total population of 65.3 million, hosted an 
additional 76.8 million tourists while the United States, with a popula-
tion of 312 million, was visited by almost 60 million tourists.

Problematically, even modest efforts to restrict consumption—think 
of the struggles to enact laws to ban smoking—are not only seen as an 
assault on corporate activity but also as fundamental infringements of 
liberty and identity in the consumerist society, since freedom is increas-
ingly equated with the practice of consumption, not just citizenship.

Of course, the environmental impact of overconsumption is inex-
tricably linked to changes in population and technology in Erhlich’s 
I=PAT equation. A growing global population, ceteris paribus, increases 
aggregate global consumption and even more so if an increasing num-
ber of that growing population are joining the consumer society. Like-
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wise, new technological developments, such as more efficient forms of 
natural resource extraction and products that are designed to quickly 
become obsolete, increase energy use and the exploitation of natural 
resources along the commodity chain. However, technologies are best 
understood not as abstract tools but rather as socially embedded prac-
tices associated with particular forms of consumption and production. 
We therefore revisit the pointy end of the globalization debate and 
ask whether increasing global economic specialization and exchange 
(trade), which has enabled a massive expansion in production and 
consumption, is necessarily incompatible with ecological sustainability.

TRADING OFF THE PLANET

The intensification of international specialization and exchange in the 
latter half of the 20th century has provided consumers worldwide with 
a wider choice of products at lower prices. According to standard trade 
theory, this is as it should be. Overall economic output is increased if 
each country specializes in producing and trading in those goods and 
services in which it has a comparative advantage. This is also the guid-
ing philosophy of the World Trade Organization: increasing interna-
tional specialization and exchange delivers economic growth, absolute 
gains for all trading parties, and enhanced global welfare.

However, increasing international specialization and exchange has 
also generated a growing range of environmental impacts. Many of 
these impacts are experienced locally, at the point of extraction (e.g., 
deforestation and loss of biodiversity caused by land clearing for agri-
culture or mining), at the various sites of manufacturing along global 
commodity chains (e.g., production-related pollution of land, air, and 
water), and at the point of consumption (increasing energy use and 
emissions from the growing use of appliances) and final disposal (e.g., 
growing mountains of consumption-related pollution and waste, some 
of which is exported).

The lengthening in global supply chains has also increased the use 
of fossil fuels for transport, resulting in increased emissions from in-
ternational shipping and aviation and especially nationally networked 
road transport.65 The growing volume of international shipping has also 
increased coastal and marine pollution, including through the growing 
incidence of ocean dumping.66 Alongside the trade in goods, there is 
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also a growing trade in “environmental bads,” such as the illegal trade 
in toxic wastes, endangered species (or parts thereof, such as tusks 
and horns), and timber from illegal logging operations. As we will see 
in chapter 4, trade also carries with it unwanted “stowaways” such as 
“alien invasive species” that are concealed, for example, in wooden 
packaging or the bilge water of ships. These species subsequently take 
root in new ecosystems, drive out indigenous species, and accelerate 
the overall loss of biodiversity.67

Global specialization and exchange also produces uneven develop-
ment, along with an uneven geographical distribution of environmental 
impacts and risks. Developed countries tend to be “upstream” in global 
supply chains and have a relatively larger share of imported content in 
their exports, having “outsourced” the “dirty” (resource and energy in-
tensive) production stages to “emerging” economies.68 This has enabled 
certain countries in the global North to improve the quality of their 
biophysical environment at the expense of the global South in ways 
that blur responsibility for environmental problems.69 The failure to 
account for the full but displaced costs of production and consumption 
creates the local illusion of progress toward ecological sustainability 
while maintaining high-consumption lifestyles through the purchase of 
cheap imports. It helps to explain why emissions from some developed 
countries declined over the period 1990 to 2008 while emissions from 
developing countries grew rapidly.

In effect, what appears on the surface to be balanced and reciprocal 
economic exchanges between firms and their subsidiaries in different 
countries turns out to be very unbalanced in ecological terms.70 The 
problem of “unequal ecological exchange” is one variation of the more 
general problem of the “race to the bottom,” which has been a stock-
in-trade argument of environmental critics of economic globalization. 
Empirical research has highlighted the complexity of both push and 
pull factors influencing a firm’s decision to relocate all or part of its 
production processes to other jurisdictions. Labor and resource costs, 
access and security of supply, the availability and quality of infrastruc-
tural support, and regulatory stability are among the many factors that 
participate in often highly expensive decisions to transfer production. 
Empirical evidence shows that relocation in response to environmental 
regulation becomes much more likely when environmental compliance 
costs form a relatively large share of the costs of production, and where 
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such compliance costs are significantly lower in other jurisdictions, 
other things being equal.71

In all, there is strong evidence to link expanding global trade to 
increasing environmental degradation, including global environmental 
change. There is also strong evidence showing how trade facilitates an 
unequal appropriation of ecological space between richer and poorer 
countries, along with a skewed distribution of negative environmental 
impacts. Yet there is a vigorous debate between environmental critics 
of economic globalization, on the one hand, and trade economists and 
advocates of economic liberalization, on the other, over whether it is 
accurate to “blame” expanding trade and global economic integration 
for increasing global environmental degradation.

Trade versus the Environment?

As we saw in chapter 1, many environmentalists have argued that it is 
economic globalization—particularly the expanding volume of interna-
tional trade—that is driving global environmental degradation and they 
have targeted trade liberalization as aiding and abetting this degrada-
tion. However, these views are considerably at odds with the dominant 
consensus among political elites, including governments, economic 
advisors, the World Bank, IMF, and the director-general of the World 
Trade Organization.72 According to this consensus, these arguments 
are misplaced, that neither economic globalization in general, nor trade 
liberalization in particular, is necessarily incompatible with environ-
mental protection and that, on balance, liberalization is more likely to 
assist than hinder the quest for global environmental protection.

Proponents of trade liberalization typically argue that economic 
growth, facilitated by expanding international trade, is a necessary step 
toward sustainable development. As we have seen, the compromise of 
liberal environmentalism that underpinned the 1992 Earth Summit as-
sumed that sustainable development was consistent with a liberal inter-
national economic order. This discourse claims that specialization and 
exchange not only enables the most efficient allocation of resources but 
also builds environmental capacity and increases wealth and income, 
which leads to a rising environmental demand and stronger environ-
mental regulation. This argument is often represented in the inverted 
U-shape of the Environmental Kuznets Curve, which posits that in the 
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early stages of development, when incomes rise from a relatively low 
base, environmental degradation will increase but eventually start to 
decrease as incomes continue to rise. To the extent that trade allows 
a net appropriation of biophysical capacity from South to North, such 
“unequal ecological exchange” would not be considered an unfair 
exchange but rather a necessary step in the development and capacity-
building process that is preferable to no trade.

Some promoters of trade liberalization often accuse environmen-
talists (especially in the North) of practicing a form of eco-impe-
rialism by seeking to impose their own environmental and ethical 
standards on the South, suggesting that differences in environmental 
standards are perfectly natural due to different cultural values and de-
velopment priorities. According to this view, while it is legitimate to 
ensure that traded goods are safe and do not cause harm to consumers 
in importing countries, it is illegitimate for environmentalists in de-
veloped countries to dictate the processes and methods of production 
in developing countries.73

Proponents of trade liberalization argue that protectionism is not 
only inefficient but also bad for the environment, particularly environ-
mentally perverse subsidies that distort prices and encourage the over-
exploitation of natural resources such as fisheries and forests or fossil 
fuels. At the turn of the century, perverse subsidies have been estimated 
to total around $2 trillion worldwide.74 Conversely, the removal of re-
strictions on trade enables the global diffusion of environmental goods 
and services, such as wind turbines and solar panels. Finally, they argue 
that the environmental exemptions in the WTO rules allow national 
regulators to impose trade restrictions for environmental purposes if 
they are not a disguised form of protection.

These arguments underscore the uneven and sometimes contra-
dictory environmental implications of international trade and point 
to the naïveté of a simple condemnation of increasing international 
specialization and exchange. Whether international trade produces net 
environmental damage or environmental benefits depends on a host of 
different economic factors, including the physical scale of trade (the 
scale effect), the types of technologies used in production and transport 
(the technology effect), the composition of a country’s economy (the 
composition effect), the types of goods that are traded (the product ef-
fect), and the national and international regulatory context as well as 
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underlying environmental factors.75 These different factors can pull in 
different directions. However, the net environmental effects of shifts in 
all of the factors in the most recent phase of economic globalization are 
overwhelmingly negative, primarily due to the scale effect, and this has 
shortened the fuse leading to a full-blown global ecological crisis.

For example, in a major review of the relationship between trade 
liberalization and greenhouse gas emissions jointly conducted by the 
WTO and UNEP it was found that the scale effect overwhelmed the 
technology and composition effects.76 This was found to be more pro-
nounced in non-OECD countries than in OECD countries.77 Indeed, 
the review of the empirical research found that more open trade will 
likely increase greenhouse gas emissions, in part because of the global 
nature of the externality. It was also found that the Environmental 
Kuznets Curve did not exist for greenhouse gas emissions.78

More general empirical research on the Environmental Kuznets 
Curve hypothesis has produced inconsistent results. While there is 
some evidence for the curve in OECD countries in relation to local 
pollutants, such as sulphur dioxide emissions, there is little evidence 
in non-OECD countries or in countries with considerable income in-
equality. Indeed, the “collapsing, compression and telescoping” of past 
development patterns and trajectories, particularly in large cities in 
the developing countries, has meant that environmental degradation is 
now experienced at lower levels of income in developing countries than 
developed countries.79 At the same time, rising average incomes have 
not seen a corresponding improvement in environmental regulation or 
environmental quality in many developing countries.

We argue that the relationship between international trade and 
global environmental change is best understood through a critical 
political economy and political ecology lens rather than a neoclassical 
economic framework. The regulations that shape international trading 
and investment are not simply shaped by differences in the supply and 
demand of the “factors of production.” They are also shaped by vast 
disparities in wealth, income, and bargaining power of different states, 
corporations, and consumers that have prevented the full internaliza-
tion of the environmental costs of production, transport, consumption, 
and disposal along global supply chains. In effect, those with higher 
incomes and wealth have been able to appropriate and consume more 
biophysical space at the expense of those whose lives are curtailed by 

13_185-Christoff.indb   6713_185-Christoff.indb   67 6/27/13   11:31 AM6/27/13   11:31 AM



68    chapter 2

poverty, as well as future generations and nonhuman species, and they 
have not been held fully to account for the environmental load dis-
placement and externalities generated from this appropriation.

However, this is not an argument against trade, or globalization in 
general. Rather, it is an argument for a different kind of regulation and 
a different kind of globalization that promotes sustainable production, 
consumption, and trade.

CONCLUSION—THE RETURN OF LIMITS

Ultimately, it is not trade or global economic integration per se but 
rather indiscriminate economic growth (i.e., economic growth that 
fails to account for the ecological costs of production and consump-
tion) that is driving global environmental change. This indiscriminate 
growth has been accelerated with the global extension of capitalist 
markets, which have no in-built mechanism to ensure that the scale of 
national, regional, or global economic activity is compatible with the 
carrying capacity of ecosystems or biodiversity protection. This is an 
accountability failure of markets and states, consumers and citizens. 
Unsustainable trade continues because national environmental regula-
tions are too weak or too weakly enforced or are not yet in place, and 
because the trading rules do nothing to promote sustainable produc-
tion and consumption on an active and systematic basis.

Ecological economists have argued that, in theory at least, it is 
possible to decouple economic growth from environmental degrada-
tion. Herman Daly, for example, has argued that it is possible to have 
economic development under capitalist markets without increasing the 
physical scale of material-energy throughput in the economy, provided 
such markets are subjected to sustainability limits. Such a steady state 
economy would still be a very dynamic economy that would continue 
to “develop” but without growing in a physical sense in terms of the 
depletion of biophysical resources or production of wastes, just like 
planet Earth.80 Under this model, the economy would take its proper 
place as “a wholly owned subsidiary of the environment, and not the 
other way around,” to borrow former U.S. Senator Gaylord Nelson’s fa-
mous quip.81 This suggests that there is nothing necessarily unsustain-
able about either international or intranational economic exchanges if 
appropriate environmental regulatory systems (including cultural ones, 
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based around self-regulation) are in place to discipline economic activ-
ity in ways that respect the capacities and limits of local ecosystems 
and the planetary boundaries discussed in chapter 1. In other words, 
an enhanced regulatory effect has the potential to enhance the tech-
nology effect, cancel out the scale effect, ensure environmentally safe 
products, and allow the principles of comparative advantage to be put 
to work on the bases of prices that account for the full ecological costs 
of production. However, as we show in chapter 5, this also requires a 
shift from simple to reflexive globalization—a shift that requires much 
more accountable markets, states, and governance systems in general.
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An Overheated Planet

chapter 3

INTRODUCTION

In October 2009, just before the ill-fated United Nations climate con-
ference in Copenhagen, the then President of the Maldives, Mohamed 
Nasheed, convened an underwater Cabinet meeting in the Indian 
Ocean. Dressed in scuba gear, seated around a table, and using hand 
signals and slates, the participants sent out an “SOS” message to the 
world to emphasize the perilous future of poor, low-lying nation-states 
if global greenhouse gas emissions continue on their upward trajectory. 
The Maldives Islands lie in the Indian Ocean some 430 miles from In-
dia and form the planet’s lowest-lying country, with the lowest natural 
high point—some 2.3 meters or 7.5 feet above sea level. The popula-
tion of 395,000 people live on 200 of the Maldives’ 1,200 islands, most 
of which are no more than 3 feet above the waves. The Maldives are 
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in the front line among the many low-lying island and coastal nations 
threatened with inundation by sea level rise due to global warming.1

Mohamed Nasheed’s effort to publicize the potential obliteration of 
his nation highlights the central injustice of global warming: those least 
responsible for generating the emissions that produce global warming 
are likely to suffer its worst direct and indirect impacts. As we shall 
see, pinning down moral, political, and legal responsibility for human-
induced climate change is no easy matter because it is the cumulative 
effect of a wide range of activities that began well before the problem 
was recognized and understood—and well before the acceleration of 
globalization in the late 20th century.

Since 1750, land clearing, farming, and burning fossil fuels for energy 
have made a discernible contribution to global warming. These activi-
ties have produced sufficient emissions to affect the planet’s climate by 
increasing atmospheric concentrations of heat-trapping or “greenhouse” 
gases—in particular, carbon dioxide (CO

2
) and methane. The atmo-

spheric concentration of CO
2
, the most important of the greenhouse 

gases, has increased from approximately 280 parts per million (ppm) 
pre-1750 to 400 ppm in June 2013.2 Looked at from the point of view 
of Earth’s CO

2
 cycle, CO

2
 (and other greenhouse emissions) have been 

entering the atmosphere at a rate beyond the planet’s capacity to absorb 
them in its vegetation, soils, and oceans. Exceeding this “carbon budget” 
is, at its heart, the main cause of recent global warming.

There is no consensus about the level of global warming that con-
stitutes “dangerous anthropogenic interference” in the Earth’s climate. 
The critical value-laden questions we must ask are: How dangerous? 
Dangerous for whom? Or what? And when? Even 1.5 degrees Celsius 
average warming will, over time, cause seas to submerge low-lying re-
gions and islands like the Maldives and will generate severe social and 
ecological impacts. Even lower levels of warming are already having 
considerable impacts and there are reasons to believe that current esti-
mates of what are “safe” levels of emissions are too high.3 Nevertheless, 
we have seen an international political consensus form around keep-
ing the planet’s average temperature increase to below 2 degrees Cel-
sius above pre-industrial levels, to avoid the worst impacts of climate 
change. This requires keeping atmospheric concentrations of CO

2
-e 

to below 450 ppm (CO
2
-e includes CO

2
 plus other greenhouse gases 

converted to an equivalent CO
2
 metric in terms of radiative forcing).
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It is estimated that the 2 degrees Celsius threshold will be reached 
when a further approximately 1 trillion tonnes of CO

2
 are added to the 

Earth’s atmosphere. Since 2000, we have already used almost half that 
quota. The atmosphere has already accumulated some 420 ± 50 giga-
tonnes—a gigatonne is 1,000 million or a billion tonnes—of CO

2
 since 

2000, from human activities including deforestation.4 Conservatively, 
only another 500 gigatonnes of CO

2
 can be added if we are to have even 

a 75 percent chance of staying below this temperature threshold and 
thereby avoid causing “dangerous climate change.”5 Yet despite twenty 
years of international negotiations on climate change, and growing 
public and scientific concern, the rate and volume of greenhouse gases 
accumulating in the atmosphere continues to increase. At current rates 
of emissions, our planetary carbon budget is likely to be exhausted 
within the next two decades.

Current Conditions, Future Prospects

Although global warming is expressed in terms of a gradual increase 
in global average surface temperatures, this can translate into non-
linear changes and significant regional and local variation in tem-
peratures, with the rate of warming much faster in polar regions 
than in equatorial regions. Rising temperatures are also accompanied 
by increases in extreme or “wild weather,” such as changes in the 
frequency, intensity, duration, and timing of droughts and wildfires, 
hurricanes and wind storms, precipitation (rain, hail, and snow) and 
floods, and extremities of both high and low temperatures—as well 
as gradual changes to sea levels and in the temperature and chemi-
cal composition of oceans.6 In combination, these slow and abrupt 
changes will undermine human security—particularly in terms of 
food production, shelter, and economic stability—and will also ac-
celerate rates of extinction in other species. Ultimately, the impact of 
climate change depends on the severity of the change and the capacity 
of a community or a species to adapt to that change.

In 2003, Sir John Houghton, former Head of the UK Meteorological 
Office and co-chair of scientific assessment for the UN Intergovern-
mental Panel on Climate Change (IPCC), warned that “the impacts of 
global warming are such that I have no hesitation in describing it as a 
‘weapon of mass destruction.’ Like terrorism, this weapon knows no 
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boundaries. It can strike anywhere, in any form—a heat wave in one 
place, a drought or a flood or a storm surge in another. Nor is this just 
a problem for the future.”7

Impacts of this kind are already evident. Global average temperature 
has risen by almost 0.8 degrees Celsius since 1850. This may not seem 
much but the consequences have been increasingly dramatic. For in-
stance, the twelve years of the 21st century (2001–2012 inclusive) rank 
among the fourteen warmest years in the 133-year period of record 
keeping.8 Moreover, since the 1970s, each decade has been hotter than 
the one that preceded it. Seven countries—Armenia, China, Iran, Iraq, 
Kuwait, Republic of the Congo, and Zambia—set all-time temperature 
highs in 2011. For the continental United States, 2012 was the warmest 
calendar year on record, with 362 record highs and no record lows, ac-
cording to the National Climatic Data Center.9 These temperatures con-
tributed to the ferocity of the major fires that swept across Oklahoma 
and of Hurricane Sandy, the second most costly hurricane in the United 
States after Hurricane Katrina in 2005. The Northern Hemisphere sum-
mer of 2012 also produced a record melting and shrinking of Arctic sea 
ice.10 Scientists warn that if this rate of melting continues, the Arctic 
summer could be ice-free in a decade, triggering more extreme weather, 
the accelerated disintegration of the Greenland ice sheet, more rapid 
sea level rise, and the release of carbon dioxide and methane previously 
locked in the once frozen but now thawing permafrost in the Arctic and 
sub-Arctic lowlands.

In the southern hemisphere, the Australian summer of 2012–2013 
was the hottest on record in terms of both maximum and mean temper-
atures.11 The previous year, 2011, was Australia’s second wettest year 
(over land) on record, producing a flood that covered an area the size of 
France and Germany combined, which cost the country between $AUD 
15 and $AUD 30 billion in damages and lost production. 2011 also 
brought Thailand its most expensive disaster ever recorded: flooding 
submerged around one-third of its provinces and caused $US 45 billion 
damage (equal to 14 percent of Thailand’s gross domestic product).12

The year before that—2010—was the equal warmest year on global 
historical record (equal with 2005, for global surface temperatures) 
and also the wettest. In 2010 Russia suffered its hottest summer since 
records began some 130 years earlier, including a nation-wide tempera-
ture record of 44 degrees Celsius (111 degrees Fahrenheit at Yashkul). 
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The month-long heat wave caused hundreds of wildfires that cost the 
economy some US$15 billion, an estimated 56,000 heat-related deaths, 
the declaration of a national state of emergency, and states of emer-
gency relating to crop losses in twenty-eight provinces. Crop losses 
were such that the government suspended grain exports in order to 
limit price increases for consumers and associated political unrest.

If the volume of greenhouse emissions continues to grow at its pres-
ent rate of global increase over the next two decades, our planet will 
experience average warming of at least 4 degrees Celsius (+7 degrees 
F) above preindustrial levels by the end of this century.13 This increase 
is likely to have catastrophic consequences for food security, since 
farm output will be drastically curtailed with the increasing number 
and severity of droughts, floods, and storms causing crop failures. 
Such warming will lead to the permanent loss of summer sea ice in the 
North Pole (further accelerating warming); to a contraction or loss of 
glaciers in Asia and Latin America, causing dramatic water shortages 
for large, dependent populations; and to the eventual loss of land ice on 
Greenland and parts of the Antarctic. Warming of 4 degrees Celsius (+7 
degrees Fahrenheit) is expected to lead to sea level rise of over seven 
meters over the next two centuries and seventy meters over the long 
term, causing the displacement of millions of people living in coastal 
settlements and low-lying islands. It is also expected to thaw frozen 
soils in the tundra/taiga regions, releasing methane (a highly active 
greenhouse gas) and causing a feedback loop that will further acceler-
ate warming. Elevated levels of atmospheric CO

2
 are also causing ocean 

acidification. Altered temperature, precipitation, wildfire, and storm 
patterns are expected to threaten or hasten the extinction of a signifi-
cant percentage of the planet’s terrestrial and marine species. Moreover, 
these various impacts and transformations are expected to continue to 
intensify and persist well beyond the 22nd century. It is highly likely—
given the evidence of the past—that these global changes would cause 
significant social crises and conflict, including conflict over diminish-
ing food and other resources.14

We focus on climate change as our first major case study for two 
reasons. First, as we noted in chapter 1, climate change represents the 
quintessential example of global environmental change, incorporat-
ing every one of the global dimensions we identified in table 1.1. It 
is the overarching ecological problem of our epoch since most other 

13_185-Christoff.indb   7513_185-Christoff.indb   75 6/27/13   11:31 AM6/27/13   11:31 AM



76    chapter 3

ecological problems are invariably made worse by climate change and 
are therefore lost causes in the longer term if we fail to deal with this 
overarching threat. Climate change also offers a powerful illustration of 
the links between different forms of globalization and global environ-
mental change. The core task of this chapter is to track how this envi-
ronmental change has unfolded through the prism of our four domains 
of globalization, including their various precursors.

Second, climate change presents an almost unparalleled challenge 
for global governance, from the planetary to the local. The Earth’s 
atmosphere is a global space that is owned by no one. Although it 
provides common benefits and, like the oceans, is often included in 
the list of “global commons,” it has not been effectively governed for 
the common good.

Over the past half century, the atmospheric commons have been 
affected by nuclear fallout from atmospheric testing, ozone-depleting 
chemicals, and climate-altering emissions. Although treaties have been 
developed to govern and limit each of these unintended outcomes of 
human activities, they have so far had little success for the last and 
most significant global problem. Instead, we see an unfolding “tragedy 
of the commons” of global proportions and uneven and unjust local-
ized impacts, as the Presidents of the Maldives and Palau have sought 
to highlight. Two decades of international climate negotiations and na-
tional climate policy development have produced diminishing returns, 
and the window for an effective response is rapidly closing. We assess 
the state of climate governance in the final section of this chapter.

Climate change is widely understood to be a global problem that re-
quires global action for its resolution. But while many of the current and 
projected impacts on the atmospheric and marine commons—caused 
by changes in atmospheric concentrations of various gases and in ocean 
chemistry—are themselves truly planetary in their extension, they 
mainly arise from the incremental local actions such as driving cars, 
felling forests, producing goods, or using household appliances. Many 
climate-related impacts are also ultimately local, with very substantial 
variations from place to place—as the Maldives government sought to 
highlight. These complicated global and local linkages present a tough 
challenge for global climate governance, with the intertwined issues of 
accountability and justice at its core.
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Following the structure of the previous chapter, we begin by look-
ing at climate change in relation to the long fuse of modernization, 
followed by the short fuse of recent globalization. In looking at the 
complex interactions between the changing biophysical environment 
and the various domains of globalization that are producing and re-
sponding to global warming, we find that the histories in each domain 
fit together in surprising ways.

THE LONG HISTORY OF GLOBAL WARMING

The history of human-induced climate change involves an intertwining 
of two complicated stories about globalization. One is a narrative about 
the development and global diffusion of technological innovations and 
processes of industrialization, both of which are key dimensions of the 
broader process of modernization. The other is a tale about the long, 
isolated gestation of scientific ideas about the planet. The two stories 
only unite during the recent postwar period of hyperindustrialization 
and accelerated globalization.

We begin with industrialization, focusing on the activities, tech-
nologies, and fuels that have manufactured a warming planet. We then 
follow the parallel rise of a global scientific community that has created 
the highly abstract science of climate change and that now serves as 
the “chief informant” enabling us to understand the overarching en-
vironmental problem of our age. These two histories, and the contest 
between scientific awareness and the deeply embedded use of fossil 
fuels in economies around the world, are among the most important 
elements in the current struggle over climate change governance, to 
which this chapter will finally turn.

Manufacturing Global Warming

When, in 1848, the German political philosopher Karl Marx wrote, “All 
that is solid melts into air,” he was reflecting on how the forces of mod-
ernization, associated with the social and economic forces of capitalism, 
were leading to the transformative breakup of the old certainties and 
restraints of traditional societies.15 Little did he realize that the burning of 
coal—which was fueling the rise of industrial capitalism—was producing 
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a gaseous residue that literally “melted into air,” with unintended, un-
foreseen, long-term, and revolutionary transformative consequences for 
the global atmosphere and the Earth’s species and ecosystems.

Successive energy revolutions involving the use of fossil fuels—first 
coal, then oil and gas—have, in combination with growth in population 
and energy demand, been the main contributors to human-induced cli-
mate change. However, these energy revolutions cannot be understood 
in isolation from the broader processes of industrialization, urbaniza-
tion, and modernization that have both produced, and been propelled 
by, technological change. By the time science enabled us to understand 
the problems associated with fossil fuel use, these processes had joined 
forces with a globalized capitalism in ways that have made it especially 
hard for politics and governance to respond to the science.

The Age of Coal

Coal was first used for domestic heating and smelting in Europe, and 
specifically England, in the 13th century. Decried as a foul substance 
that “infected and corrupted” the air, it remained out of favor in Eng-
land until the 16th and 17th centuries, when demand for it grew in 
response to two new pressures. First, the overharvesting of forests for 
ship building caused wood shortages and increased its cost as a fuel, 
making coal more economically competitive at a time when urbaniza-
tion was accelerating. Then Europe entered the Little Ice Age—a period 
extending from around 1550 to 1850—and the demand for heating 
grew accordingly. By 1700, coal production in Britain was perhaps ten 
times what it was in 1550, and around five times more coal was mined 
there than in the rest of the world combined.16

Once easily accessible alluvial coal deposits were exhausted, deeper 
mines became a necessity. But as mines passed below the water table, 
drainage and dewatering—pumping out underground water—became 
critical practical and technological problems, especially in nations such 
as Britain, which were increasingly dependent on coal. At first, horse-
powered, wind-powered, and occasionally water-powered pumps were 
used for dewatering, but none proved sufficient to the challenge and 
so, while demand increased, mine output began to fall. Then, in the 
first decade of the 18th century, Thomas Newcomen transformed the 
newly invented piston steam engine to enable it to pump water. By the 
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1760s, hundreds of coal-powered Newcomen engines were pumping 
water from coal mines all over England and Scotland. James Watt then 
further improved this invention: his first two coal-fired steam pumps 
were employed in 1776 to pump water from a coal mine and to blow 
the bellows in an iron foundry.

Linking coal to the steam engine underpinned the Industrial Revo-
lution by greatly increasing machine power and productive capacity. 
Two further refinements then completed the industrial foundations 
of what we can recognize as the “Modern Age.” The first was the ad-
aptation of Watt’s steam engine to transport coal, followed by people 
and all manner of produce. In 1825, George Stephenson’s locomotive 
first hauled coal along a twenty-six-mile railway between Darlington 
and Stockton and, in 1830, commercial passengers on the Liverpool 
and Manchester railway. As Stephenson pushed the engine to a record 
thirty-five miles an hour, passengers were able to transcend the limi-
tations of animal-power with a force and speed that compressed space 
and time and signaled a step forward in the seeming “conquest” of 
nature. This invention truly “marked a moment of acceleration in the 
speed of industrialization, and it fed the growing myth that techno-
logical progress was unstoppable.”17 Coal-fired trains and steamships 
soon linked continents, increasing the speed and volume of traffic in 
people and goods.

The second refinement was the invention of the turbine, which 
harnessed coal-fired energy to the generation of electricity. Coal gas 
was already widely used for lighting in industrialized cities in the latter 
part of the 19th century, but the development of the highly efficient 
steam turbine for electricity generation by the start of the 20th century 
ensured the place of coal as a major source of energy for industrial 
power and urban light, and as the basis for the boom in 20th-century 
production and consumption.

In all, the Age of Coal and the Industrial Revolution are inextricably 
linked. By the 1780s, coal was used to make coke to fuel furnaces pro-
ducing cast iron, and Britain became the world’s most efficient and larg-
est manufacturer of iron. The British coal industry expanded tenfold 
between 1700 and 1830 (when it produced 80 percent of the world’s 
coal), and coal production thereafter doubled between 1830 and 
1854.18 By 1848, the year of failed revolutions, Britain produced more 
iron than the rest of the world in total and had become the workshop of 
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the world. While timber was plentiful in the United States, its use there 
as an industrial fuel was also quickly replaced by coal, which produced 
greater energy per unit of mass. In the United States, coal consumption 
doubled each decade between 1850 and 1890, and in the late 1890s, the 
United States became the world’s largest coal producer—ahead of the 
United Kingdom and Germany in third place. By 1900, coal provided 
71 percent of the United States’ energy—while wood provided 21 per-
cent and oil, natural gas, and hydropower less than 3 percent each.19

The technological, economic, and social transformations accompa-
nying the Age of Coal were rapid and far-reaching. Barbara Freese de-
scribes life in mid-19th century Manchester, then perhaps the world’s 
largest manufacturing center, thus:

Coal made the iron that built the machines the workers operated as 
well as the factories they worked in, and then it provided the power 
that made the machines and factories run. Coal gas provided the 
lights the workers toiled under, letting their workday start before 
dawn and end after dusk. When they left the factory doors, they 
would walk through a city made of coal-fired bricks, now stained 
black with the same coal soot that was soiling their skin and clothes. 
Looking up, they would see a sky darkened by coal smoke; looking 
down, a ground blackened by coal dust. When they went home, they 
would eat food cooked over a coal-fire and often tainted with a coal 
flavour, and with each breath, they would inhale some of the densest 
coal smoke in the planet.20

Now, in the second decade of the 21st century, the same description 
can be applied with equal force to life in over a dozen Chinese cities. 
Globally, coal is the major source for stationary energy in most major 
industrialized and industrializing countries, supplying around 70 per-
cent of total energy requirements.21

The Age of Oil

The other major fossil fuel contributing to global warming has been 
oil (and, more recently, gas), as an energy source for power, lighting, 
transport, and to a lesser extent, heating. In ancient times oil, in the 
forms of bitumen and tar, was taken from seepages or hand-dug pits 
and used to caulk vessels and as medicine. Only in the mid-1800s was 
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it sought and used in greater quantity, when a small crude oil industry 
developed in Eastern Europe, where it was refined into kerosene and 
used for lighting with special glass lamps designed for this purpose. 
When an American, George Bissell, innovatively employed a drilling 
technology developed by the Chinese several thousand years earlier 
to bore for subterranean salt deposits, oil could be recovered in large 
quantities. The combination of Eastern European lamps, Chinese drill-
ing technology, and growing demand for an alternative fuel caused by 
the declining availability of sperm whale oil led to the world’s first suc-
cessful oil well being sunk in Pennsylvania in 1859.

By 1862 American annual production—at that time also global an-
nual production—had risen to 3 million barrels, climbing to 3.6 million 
barrels by 1866. But it was not until the problems of refining oil in bulk 
to make kerosene, and transporting it by pipeline, rail, and sea, were 
solved that oil became a cheap alternative to other fuels for lighting. In 
1861, the first shipment of oil was sent to Europe by sea, beginning a 
long upward curve in international trade to meet demand for the fuel, 
which was soon to become a geopolitical resource and a key dimension 
of U.S. energy and foreign policy.

As demand increased, alternative sources were found. In Russia, 
drilling began in the early 1870s. Russian oil production reached some 
10.8 million barrels a year in the mid-1880s and 23 million barrels by 
1888, while American production climbed to around 30 million barrels. 
The development of oil tankers and the opening of the Suez Canal to oil 
traffic in 1892 further expanded the opportunities for sea trade. Growth 
in demand and increased opportunities for profit encouraged explora-
tion and speculation. Oil boomed in Texas in 1901; oil fields were dis-
covered in Indonesia in the 1880s, in Latin America in the 1900s, and 
the Middle East in the 1930s. Substantial oil supplies seemed to secure 
a passport to national economic development—either directly through 
the new forms of industrialization or via wealth derived from export 
(although it later proved to be a curse for many developing countries).

The demand for kerosene collapsed at the end of the 19th century 
as urban centers initially adopted gas for artificial lighting and cooking, 
and then coal-fired electricity. However, the invention and refinement 
of petrol- and diesel-fueled internal combustion engines, and the auto-
mobile or “horseless carriage,” created an alternative source of demand 
for oil that was rapidly internationalized.
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As we saw in chapter 2, mass production made cars affordable, ad-
vertising made them desirable (not only for the leisure-oriented middle 
class but also the working class), and the modification and auto-
dependent suburbanization of cities made car use easier and, in some 
cities, virtually essential. The manufacture and use of the multiplicity 
of commodities associated with automotive transport rapidly became 
a central social and economic feature of all large developed nations in 
the 20th century. For instance, in 1900 there were around 8,000 cars in 
the United States, which would become the 20th century’s center of car 
culture. By 1950, that number had grown to 43 million, and to 248.5 
million in 2009.22 In 2010 alone, 78 million cars and light vehicles were 
produced for sale around the globe, including 18.3 million in China, 
9.6 million in Japan, 7.8 million in the United States, and 5.9 million in 
Germany.23 Globally, transport—including cheap mass air transport—
now produces some 13 percent of all greenhouse emissions.

The Age of Oil overlaid and amplified the modernizing effects of 
the Age of Coal. The unearthing and harnessing of massive amounts of 
fossilized prehistoric solar energy have dramatically reconfigured the 
pace and intensity of production and consumption and transformed 
urban and rural life. Instead of a team of men or horses, diesel-powered 
engines with hundreds and thousands of “horsepower” or “manpower” 
now extract ores, haul earth, plow fields, lift loads, transform raw ma-
terials, and transport humans and goods. These oil-powered engines 
speed minerals, timber, grain, and manufactured goods in bulk to 
distant markets via road, rail, sea, and air. These same engines create 
skyscrapers illuminated day and night by thousands of fossil-fuel fired 
lightbulbs or fluorescent tubes. Oil has also made new, lethal, rapid 
forms of mechanized warfare possible. Troops are deployed by trains 
and trucks; machine guns are oiled; warships, trucks and tanks, fighter 
planes, and bombers are fueled and sent into battle. In all, oil and coal 
now power, lubricate, and light most aspects of everyday life in the 
developed world. Social, economic, and military dependency on oil 
evolved quickly in the 20th century and just as quickly became deeply 
embedded in the transnational commodity chains that underpin con-
temporary patterns of production and consumption.

It is important to recognize that this new dependency has not been 
driven by some authorless force called globalization. Rather, it has been 
driven by a wide variety of different social agents including govern-
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ments, the military, oil companies and oil cartels such as the Organiza-
tion of Petroleum Exporting Countries (OPEC), car companies, prop-
erty developers, and, above all, by the responses of eager consumers. 
All were initially unwitting generators, in some cases literally, of the 
problem of global warming. However, now that the problem has been 
revealed, many states, corporations, and communities are still prepared 
to defend their entrenched interests and resist efforts to work toward 
a low-carbon economy and society. Access to oil still remains a major 
strategic and security issue, just as access to cheap coal is seen as a 
source of economic strength, despite the emergence and growth of the 
“leave it in the ground” movement in many countries.24

Despite the rapid global growth in use of renewable energy (such 
as wind and solar power), consumption of fossil fuels continues to 
soar. Global production of oil was 3 million barrels in 1862. By con-
trast, in 2012—150 years later—the IEA forecasts global oil demand 
to climb to 89.9 million barrels per day, or 32 billion barrels per 
annum—a new peak, signaling a rapid rebound from the recession-
driven declines of 2008–2009.25

Deposits of coal and oil are found on every continent and the dis-
persed location of fossil fuels facilitated their global use once technolo-
gies for transporting and using them became commercially accessible. 
Unlike coal, however, significant oil and gas fields are far more geo-
graphically concentrated and no longer found in sufficient quantities 
in the United States and China to meet the needs of the planet’s two 
biggest oil users. Both now are the world’s first and second largest oil 
importers, respectively, and dependent on external supplies.

By contrast China, the world’s largest coal user, produces over three 
billion tonnes per annum and is virtually self-sufficient, although its 
growing demand is making it increasingly reliant on imports, while 
the United States, the second largest user of coal, is self-sufficient and 
a net exporter.26

Cheap and abundant oil has been central “to the vigor and growth of 
the American economy and to the preservation of a distinctly American 
way of life,” including a car culture that equates private automobiles 
with personal freedom.27 During the Cold War, oil was used by the 
United States as a strategic resource in pursuing its strategy of contain-
ment and in the overall management of its Western leadership.28 Ac-
cess to crude oil remains a major strategic concern, particularly for the 
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United States. Oil provides nearly 40 percent of its total energy needs 
(including 94 percent in transportation and 40 percent in industry). 
The United States became a net importer in late 1940s, and its depen-
dence on oil and other liquid fuels reached a peak of 60 percent of net 
imports in 2005, although by 2012 this had fallen to around 41 percent 
mainly due to the growth in U.S. oil and gas production.29 China be-
came a net importer of crude oil in 1996.30 As global oil supplies appear 
to have peaked in the first decade of the 21st century, competition for 
this resource will intensify and oil prices increase unless significant im-
provements occur in global energy efficiency and energy conservation, 
unconventional oil sources become viable, demand falls, or a transition 
to non-fossil fuel energy sources occurs.

From the outset of attempts to mitigate climate change in 1992, the 
struggle over emissions targets and controls has been intimately tied 
to the “power” struggle over energy sources, and global military and 
economic influence, particularly between the United States, Russia, 
and now China. The oil fields of the Middle East in particular, and the 
shipping lanes and pipelines leading from them, have become objects 
of high and increasing strategic focus, national security, international 
contest, and sometimes warfare. Those countries without domestic 
(fossil) energy resources have had to import them in order to develop 
according to the energy model that now prevails globally.

Despite twenty years of climate negotiations, the price of fossil fuels 
remains relatively cheap compared to renewable energy sources, not 
only because the longer-term social and ecological impacts of their 
use are not factored into their price but also because they are heavily 
subsidized. According to the IEA’s estimates, subsidies for fossil fuel 
consumption rose from $300 billion in 2009 to $409 billion in 2010 
despite a commitment by the G20 in 2009 to phase out these environ-
mentally perverse subsidies.31 The relatively low price of fossil fuels has 
facilitated the continuing growth in their international trade and use 
over the past century.

The foregoing brief history should make it clear that fossil fuels 
have been central to the Industrial Revolution and to the rise of great 
powers. While Britain initiated and led this revolution, by the late 
19th century the United States had overtaken it as the world’s most 
significant industrial power before becoming the world’s only super-
power at the end of the Cold War. China, India, and other developing 
countries are showing no signs of forsaking fossil fuels in their devel-
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opment plans, despite investment in renewables, as they also seek to 
achieve or consolidate economic prosperity and Great Power status 
in the 21st century.

This brief history gives a sense of the extent to which fossil fuels 
have become structurally embedded in the material practices—and 
also the aspirations—of developed and developing economies and their 
inhabitants, of the interlocking relationships between those economies, 
and therefore of the structural and manifest political power of the in-
terests associated with the use of fossil fuels. It also points to one of the 
greatest sources of dispute between developed and developing coun-
tries, relating to the historical responsibility for global warming and 
the benefits accrued over those earlier centuries. A central argument of 
China and the G77 has been that the nations of the “developed world” 
amassed their wealth through industrial development fueled by coal 
and oil. In doing so, they inadvertently (and more recently, knowingly) 
overused their share of the global atmospheric commons and have left 
the planet an unintended global legacy of climate change for which 
they are disproportionally responsible (figure 3.1).

Figure 3.1. Cumulative CO2 emissions: Comparison of different time periods
Source: Kevin A. Baumert, Timothy Herzog, Jonathan Pershing. 2005. “Navigating the numbers.” World 

Resources Institute, p.33
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Tom Boden and his co-researchers report that, since 1751, ap-
proximately 356 billion tons of carbon have been released to the 
atmosphere from the consumption of fossil fuels and cement pro-
duction (figure 3.2). Half of these emissions have occurred since the 
mid-1970s.32 Developing countries argue that countries with a his-
torical responsibility for emissions and therefore climate change have 
a greater burden of responsibility for combating climate change and 
for assisting the development of those countries that will be denied 
the opportunity to enjoy the same access to the global atmospheric 
commons. These claims have been variously contested and reframed 
by certain developed countries. As we shall see, the United States, in 
particular, has rejected all charges of historical responsibility and fo-
cused its climate diplomacy on the future growth in emissions and on 
brokering a deal based on legal symmetry of commitment and shared 
prospective responsibility for mitigation.

Finally, mention must be made of the contribution made by agricul-
ture and land clearing to climate change. It is estimated that between 
1850 and 1990 some 124 billion tonnes of carbon were added to the 
atmosphere through changes in land use (predominantly the clearing 
of vegetation), about half that released by the burning of fossil fuels. 
About 108 billion tonnes came from the clearing of forests. Of this, ap-

Figure 3.2. CO2 emissions from industrial sources 1750–2010
Source: Boden, T.A., G. Marland, and R.J. Andres. 2012. “Global, Regional, and National Fossil-Fuel 

CO2 Emissions.” Carbon Dioxide Information Analysis Center, Oak Ridge National Laboratory, U.S. 
Department of Energy, Oak Ridge, Tenn., U.S.A. doi 10.3334/CDIAC/00001_V2012
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proximately two-thirds came from tropical forests and the remainder 
from temperate zone and boreal forests. Another 16 billion tonnes was 
released from nonforested lands, mainly through cultivation of grass-
land soils.33 Agriculture is also a significant source of the highly potent 
greenhouse gas methane.

The IPCC’s Fourth Assessment Report noted that “in 2004, energy 
supply accounted for about 26% of greenhouse gas emissions (GHGs), 
industry 19%, gases released from land-use change and forestry 17%, 
agriculture 14%, transport 13%, residential, commercial and service 
sectors 8% and waste 3%.”34 Moreover, reflecting the influences of both 
global economic expansion and the growth in material demand accom-
panying population growth, “emissions of the [six major] GHGs . . . 
increased by about 70% (from 28.7 to. 49.0 GtCO

2
-e) from 1970–2004 

. . . with CO
2
 being the largest source, having grown by about 80%. 

The largest growth in CO
2
 emissions has come from power generation 

and road transport. Methane (CH4) emissions rose by about 40% from 
1970, with an 85% increase from the combustion and use of fossil fuels. 
Agriculture, however, is the largest source of CH4 emissions.”35

Understanding Climate Change

We have argued that the material practices that have produced global 
warming emerged in the 18th century, were refined in the 19th century, 
and were widely and rapidly adopted around the world in the 20th cen-
tury. However, their climatic consequences were not recognized until 
an intellectual framework was created for understanding the relation-
ship between emissions-generating activity, changing concentrations of 
atmospheric GHGs, global warming, and climatic impacts.

We live with weather from day to day. Asked about longer-term 
changes in weather, we draw on anecdotal evidence or our patchy 
memories of our experience of hot days, wet days, storms, droughts, 
or floods. In some cultures, we also call on written records of vari-
able accuracy, which transmit traces of events that occurred in time 
beyond living memory.

By contrast, “climate” or “climate change” refers to long-term 
weather patterns and changes. Whereas changes in the weather are 
experienced on a day-to-day basis in particular places, “climate” and 
“climate change” are abstract constructs for comprehending patterns of 
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change over different territorial scales, based on theories that organize 
and interpret an accumulation of longer-term observations, including 
primary data drawn from weather monitoring systems, and physical 
evidence about Earth’s systems. “Climate change” in this sense is thus a 
thoroughly modern construction that is increasingly global in its span. 
Indeed, it is the abstract nature of climate science that makes it vulner-
able to climate change deniers who exploit the disconnect between the 
immediate localized, “lived” experience of weather and the abstract his-
torical reconstructions or future projections of climate change offered 
by sophisticated global climate models. They are able to draw on local 
experience to dispute and undermine abstract scientific claims that are, 
by their nature, beyond individual human experience.36

The capacity even to puzzle about such issues itself depended on the 
new spirit of questioning and empirical inquiry unleashed by the En-
lightenment, and the concomitant invention of instruments to survey, 
record, and manipulate data about the physical environment to support 
the formulation and testing of more abstract theories. The develop-
ment of a scientific understanding of climate change developed out of 
intersecting transnational scientific lines of inquiry about weather and 
climate, about the chemical and physical properties of air and heat, and 
about the Earth’s geological history (including its Ice Ages) well before 
evidence of human-induced climate change arose.37

The emergence of a scientific interest in weather and climate was 
predicated on, and encouraged by, the broader ambitions of the En-
lightenment. Considerable attention was paid to both matters in the 
context of emerging and competing explanations of the apparent suc-
cess of certain races, cultures, and then nations, over others. At the 
start of the 1700s, intellectual concern about weather and climate was 
infused by the desire to answer the question: why was it that Euro-
pean (white) races seemed to be culturally and materially superior to 
those from elsewhere? Initially, leading Enlightenment thinkers such 
as Montesquieu and Hume took opposing positions—either attrib-
uting European development, deterministically, to the invigorating 
effects of a temperate and cold climate, or in the latter case, denying 
climate such influence.38

Concern about climate and weather was also associated with 
the historically new “nation-building” project. For instance, British 
weather and the “national climate” were regarded as more conducive 
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to the progress of British civilization and the growth of its economic 
power.39 However, this concern also extended to more practical con-
siderations. Knowledge about weather was sought in order to better 
understand the influence of, to predict, and to adapt to weather’s im-
pacts on agriculture and transport (especially at sea). Starting with the 
Italians in 1654, and then the English, French, Germans, Russians, and 
Americans, “gentlemen scientists” and their emerging scientific societ-
ies began systematically to gather meteorological data and publish their 
interpretations of rainfall, temperature, and weather patterns more gen-
erally, in the hope of producing a rational, scientific picture of weather 
and climate—and to justify their hopes for national success.

By the mid-19th century, meteorological records, rather than memo-
ries and “ancient authorities,” provided the basis among scientists for 
conjecture about climate. As James Fleming notes, “The establishment of 
national weather services and applied climate networks [by the 1850s] 
was also fundamental to the emergence of effective international cooper-
ation in meteorology and climatology. . . . International cooperation and 
an international bulletin of weather observations began in the 1870s.”40 
The first international meteorological conference occurred in Brussels in 
1853, and congresses in Vienna and Rome led to the establishment of the 
International Meteorological Organization (IMO) in 1873.

The creation of such an empirically oriented, transcontinental sci-
entific endeavor and weather-observational network depended on and 
contributed to the development of internationally standardized scien-
tific instruments, concepts, and empirical approaches for considering 
climate and weather. The development of instruments with which to 
measure temperature and rainfall—the thermometer and the barometer 
were invented in the 1600s and standardized in the 1700s—enabled the 
collective project of weather mapping to develop.

Already in the 19th century, scientific thinkers such as American 
geophysicist William Ferrel were beginning to consider atmospheric 
and marine processes on a planetary scale. These 19th-century scien-
tists set in motion the evolution of a global climate-scientific epistemic 
community—a planet-wide body of scientists with their associated 
monitoring and analytical systems—that enabled the development of a 
more abstract understanding of changes in the Earth’s climate.

A second, independent line of scientific inquiry critical to the cli-
mate change narrative also emerged in the 19th century through the 
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work of two scientists whose efforts focused on temperature and atmo-
spheric chemistry and physics. In 1824, the Frenchman Joseph Fourier 
provided the first rudimentary observation of the “greenhouse effect,” 
in which the sun played a major role in determining terrestrial tem-
peratures. This understanding was further developed by John Tyndale 
who, in 1859, investigated the different radiative properties of various 
gases—their ability to absorb or transmit heat. He determined that wa-
ter vapor and CO

2
 absorbed thermal radiation and therefore recognized 

that both were crucial in the role of atmosphere in regulating diurnal 
and global temperatures.

A third line of inquiry also contributed to the articulation of the 
puzzle of climate change. Ever since Charles Lyell had established that 
geological forces (rather than the hand of God) had transformed the 
face of the planet over “deep time,” scientists had puzzled about the 
source of these forces. Specifically, they puzzled over the processes that 
drove the advance and retreat of glaciers that were recognized to have 
shaped many European landscapes. Clearly climates did change over 
“deep” or geological time, so what caused these changes? And was the 
planet stable, or warming or cooling (and therefore threatened by a new 
Ice Age)? In 1865 Lyell even approached Tyndale for his opinion about 
the possible influence of changes in the Earth’s orbit on the advent of 
ice ages in one hemisphere or other.

In 1895, Svante Arrhenius—while puzzling over the problem of the 
causes of glaciation—used Tyndale’s work to estimate the consequences 
of changes in atmospheric concentrations of CO

2
 on global temperatures, 

and concluded that a change of about 40 percent in the atmospheric con-
centration of CO

2
 might be responsible for initiating glacial advance and 

retreat.41 He eventually calculated that “any doubling of the percentage 
of CO

2
 in the air would raise the temperature of the earth’s surface by 4 

degrees [Celsius]; and if the CO
2
 were increased fourfold, the tempera-

ture would rise by 8 degrees.”42 Nils Eckholm in 1899, and later Thomas 
Chamberlin, also nominated atmospheric CO

2
—and emissions from fos-

sil fuels—as a possible future source of climate change.
For the first four decades of the 20th century, climate science re-

mained speculative, unsettled, and contested internationally, with a 
range of competing theories proposing influences for long-term climate 
change and for Earth’s intermittent Ice Ages. For instance, in 1920, 
Milutin Milanković proposed long cyclical changes corresponding to 

13_185-Christoff.indb   9013_185-Christoff.indb   90 6/27/13   11:32 AM6/27/13   11:32 AM



an overheated planet    91

changes in the aspect of the Earth’s orbit as the prime cause of these Ice 
Ages. Koppen and Wegener nominated continental drift. Others—with 
little or no evidence to support them—proposed volcanic dust, cosmic 
dust, and changes in solar activity (especially sunspots). Chamberlin 
proposed changes in ocean circulation.

The turn toward a scientific narrative emphasizing the importance 
of fossil fuels for climate change began with Guy Callendar’s work dur-
ing the 1930s. In a particular paper he read to the Royal Meteorological 
Society in 1938, he proposed that the burning of fossil fuels over the 
past half century had generated around 150 gigatonnes of CO

2
, three-

quarters of which had remained in the atmosphere—an increase of 
6 percent in atmospheric CO

2
 since 1900. Callendar suggested that the 

radiative properties of this additional CO
2
 had caused a measurable in-

crease in global temperature of about a quarter of a degree Celsius over 
the same period.43 He later estimated a 10 percent rise in atmospheric 
CO

2
 of 30 parts per million (from 290 ppm to 320 ppm) had occurred 

from the pre-1900 period to 1935, and predicted the rate of increase 
would accelerate due to accelerating fossil fuel use.44 Callendar’s argu-
ments gained in authority in the immediate postwar period, during 
the evolving debate about the contributions of industrialization to the 
climatic impacts of human activity.

Warming to the Topic

Scientific attention to climate change intensified in the period immedi-
ately following World War II. This was propelled by the consolidation 
of scientific opinion around the importance of CO

2
 as a greenhouse gas, 

and assisted by the formation of global institutions better able to focus 
and synthesize scientific discussion and the emergence of a handful of 
scientists prepared to project their growing concerns about their find-
ings into the political and policy realm. Additional scientific work in 
the 1940s and 1950s on the radiative properties of CO

2
, other gases, 

and water vapor, and on radiative transfer between the atmosphere 
and oceans, led scientists like the physicist Gilbert Plass to suggest that 
atmospheric accumulation of CO

2
 might be a greater problem than ini-

tially believed, with a rate of increase of around 30 percent a century, 
and the doubling of atmospheric CO

2
 leading to an average temperature 

increase of 3.6 degrees Celsius in the absence of other influences.45
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Like Callendar, Plass in 1956 warned that “the accumulation of CO
2
 

in the atmosphere from continually expanding industrial activity may 
be a real problem in several generations. If at the end of this century, 
measurements show that the CO

2
 content of the atmosphere has risen 

appreciably and at the same time the temperature has continued to 
rise throughout the world, it will be firmly established that CO

2
 is an 

important factor in causing climatic change.”46

Plass’s warning was echoed by oceanographers Revelle and Suess, 
who in 1957 wrote that “human beings are now carrying out a large 
scale geophysical experiment of a kind that could not have happened in 
the past nor be reproduced in the future. Within a few centuries we are 
returning to the atmosphere and oceans the concentrated organic car-
bon stored in sedimentary rocks over hundreds of millions of years.”47

It was on the strength of such scientific concern that David Keel-
ing began the first rigorous monitoring of atmospheric concentrations 
of CO

2
 in 1958 at Mauna Loa in Hawaii. By the early 1960s Keeling’s 

work had provided conclusive empirical proof that the concentration 
of atmospheric CO

2
 was increasing steadily and that scientific concerns 

about global warming were well-founded.48

What began as individual, curiosity-driven research by scientists 
such as Fourier and Tyndale about the composition of the atmosphere 
and its influence on climate evolved, through the work of Arrhenius, 
Callendar, Plass, Keeling, and others, into a global scientific monitoring 
and research program that provided a new vantage point for the con-
sideration of humanity’s planet-transforming activities. Yet while the 
long fuse of modernization produced an emerging scientific consensus 
around the causes of global warming, the short fuse of globalization has 
made it harder to respond to this discovery.

TURNING UP THE HEAT, SOUNDING THE ALARM

International Scientific Institutional Responses

As we saw in chapters 1 and 2, the global economy expanded rapidly 
in the second half of the 20th century, dependent upon and reflecting 
consumption of fossil fuels. David Keeling’s rigorous monitoring of at-
mospheric concentrations of CO

2
 registered the resultant environmen-

tal change and injected a new note of urgency and alarm in what had 
hitherto been languid and detached scientific consideration of climate 
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change as an intellectual problem. Over the ensuing decades, the grow-
ing anxieties of climate scientists became institutionalized and then 
disseminated into popular culture. From that point, the issue quickly 
became politicized and led to the construction of a new multilayered 
regime of climate governance, which emerged first at the national level 
among leading scientific nations and then was extended locally and 
internationally. However, this regime has been driven and riven by 
tensions between local, national, and international interests and has 
faltered in response to political movements and industry lobbies that 
have refused to accept the findings of climate science or the broader 
policy implications of those findings.

It is no small irony that the United States, as the world’s largest 
historical emitter and a laggard in climate policy at the national level, 
has played a significant leadership role in fostering climate change 
research. The United States led in the formation of “nationally institu-
tionalized” climate science. In 1965, the Environmental Pollution Panel 
of the President’s Science Advisory Committee reported to President 
Johnson that “carbon dioxide is being added to the earth’s atmosphere 
by the burning of coal, oil, and natural gas at the rate of 6 billion tons 
a year. By the year 2000 there will be about 25 percent more carbon 
dioxide in our atmosphere than at present.”49

As a consequence, the U.S. National Academy of Science (NAS) 
took up the baton. A second warning about global warming came in 
1966 from its Panel on Weather and Climate Modification, headed 
by geophysicist Gordon MacDonald, who later served on President 
Nixon’s Council on Environmental Quality.50 Less than a decade later, 
the NAS undertook an assessment of current knowledge about human-
induced climate change and advocated for increased research funding 
and effort in this area.51 In 1979, an Ad Hoc Study Group of the NAS 
reported that the most probable warming associated with a doubling of 
atmospheric CO

2
 would be 3 degrees Celsius plus or minus 1.5 degrees 

Celsius.52 In 1981, the Council on Environmental Quality—part of the 
Executive Office of the President—recommended that

in responding to the global nature of the CO
2
 problem, the United 

States should consider its responsibility to demonstrate a commit-
ment to reducing the risks of inadvertent global climate modification. 
Because it is the largest single consumer of energy in the world, it is 
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appropriate for the United States to exercise leadership in addressing 
the CO

2
 problem.53

The development of national scientific institutions concentrating 
on, or significantly involved in, developing climate science and advis-
ing related policy has been paralleled in most other industrialized and 
now major industrializing countries. This is particularly so for those 
states which have been major contributors to the evolution of atmo-
spheric science (such as Britain, through the Meteorological Office, and 
Germany) and increasingly now among significant recent contributors 
to the problem of global warming, such as China, which need to be able 
to participate autonomously in international climate dialogue.

Scientific debate on climate change was also fostered by the postwar 
growth of international scientific forums and research institutions. The 
World Meteorological Convention in 1947 restored confidence to an 
international scientific community disrupted by World War II. The pro-
fessional International Meteorological Organization (IMO), founded in 
1873, was superseded in 1953 by the World Meteorological Organization 
(WMO), an agency of the United Nations that assisted in the coordina-
tion and standardization of global weather data systems and institutional 
mechanisms. The International Geophysical Year in 1957 provided a 
transnational platform, somewhat removed from increasingly tense Cold 
War geopolitics, for communication about scientific climate knowledge 
and concerns, driven by contributions from the national behemoths for 
such research—the United States, Britain, and Russia.

By the 1970s, a convergence of (predominantly) scientific institu-
tions and interests began to generate increasing political pressure for 
a global response to the “climate problem.” Three contributions stand 
out: those of the WMO, the Brundtland Report, and the IPCC.

In the late 1970s and 1980s the WMO established a critically im-
portant series of climate conferences. The first World Climate Confer-
ence, held in Geneva in 1979, led to the creation of the World Climate 
Program, the World Climate Research Program and, ultimately, the 
establishment of the IPCC in 1988. Separately, through the 1980s, 
atmospheric scientists under the auspices of the WMO held a series 
of meetings in Villach, Austria. The most significant of these occurred 
in 1985, at which scientists considered the role of carbon dioxide and 
other greenhouse gases in producing climate variations and associated 
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impacts. The conference formally concluded that, “as a result of the 
increasing concentrations of greenhouse gases, it is now believed that 
in the first half of the next century a rise of global mean temperature 
could occur that is greater than any in man’s history.”54 The conference 
recommended that governments take this assessment into account in 
their policies and that public information campaigns on climate change 
and sea level rise should be increased.

The Second World Climate Conference, in November 1990, was 
even more important. The conference considered the IPCC’s first re-
port, and its response led directly to UN General Assembly Resolution 
45/212 in the same year. This resolution established the Intergovern-
mental Negotiating Committee on a Framework Convention on Cli-
mate Change (INC) under the auspices of the General Assembly and 
with a mandate to develop a climate treaty or convention, if possible by 
the Earth Summit in Rio in June 1992.

A second contribution came from the United Nations’ Brundtland Re-
port, Our Common Future. Published in 1987, the report warned that key 
among environmental pressures is “the burning of fossil fuels [which] 
puts into the atmosphere carbon dioxide, which is causing gradual global 
warming. This ‘greenhouse effect’ may by next century have increased 
global temperature enough to shift agricultural production, raise sea 
levels, flood coastal cities, and disrupt national economies.” Our Com-
mon Future catapulted climate change onto the global political stage, 
prompted debate in the UN General Assembly, and developed momen-
tum for an international climate treaty. In Bolin’s words, “The scientific 
community had brought the climate change issue to the political agenda 
with support from the two UN organizations UNEP and WMO.”55

However, of the various international institutions established in re-
cent times to provide scientific advice about global warming, the IPCC 
is the most important. Created in 1988 by the WMO and the United 
Nations Environment Programme (UNEP), the IPCC was established 
to provide periodic assessments “on a comprehensive, objective, open 
and transparent basis, [of] the scientific, technical and socio-economic 
information relevant to understanding the scientific basis of risk of 
human-induced climate change, its potential impacts and options for 
adaptation and mitigation.”56

The IPCC’s assessment reports are accepted as the most authori-
tative summary of the various dimensions of international climate 
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science, based on comparisons, reviews, and summaries of climate 
models, data sets, and peer-reviewed published research. The lengthy 
process for producing each report, which requires line-by-line agree-
ment by governments, has tended to produce especially cautious find-
ings that are somewhat dated by their time of release. Nonetheless, the 
basic conclusions of the IPCC’s major reports remain sound, have been 
widely reported, and have been highly influential in serving as a bridge 
between scientific climate discourse and popular climate discourse, as 
well as in shaping the opinions of national policy makers and negotia-
tors. The co-authors of the IPCC’s Fourth Assessment Report (2007) 
were joint recipients of the Nobel Peace Prize.

Contested Climate Discourses

Until the late 1980s, the problem of climate change remained predomi-
nantly a discussion between climatologists and meteorologists. How-
ever, by the end of the 1980s climate change, along with the “hole in 
the ozone layer,” had been picked up by the media as an international 
environmental cause célèbre and become a matter of high public con-
cern and political salience.57

In 1988, physicist James Hansen, head of the NASA Goddard Insti-
tute for Space Studies, appeared before the U.S. Congress and provided 
a powerful testimony on climate change that soon attracted global me-
dia attention. The New York Times reported Hansen as declaring that 
“the earth has been warmer in the first five months of this year than 
in any comparable period since measurements began 130 years ago, 
and the higher temperatures can now be attributed to a long-expected 
global warming trend linked to pollution.” He also argued that “it was 
99 percent certain that the warming trend was not a natural variation 
but was caused by a buildup of carbon dioxide and other artificial gases 
in the atmosphere.”58

From this point onward, the rarefied and complex scientific dis-
course about climate change was joined by a growing cacophony of 
ethical, political, and economic climate discourses that have offered a 
variety of different characterizations of the problem and the solution. 
Following James Hansen’s much publicized statement in 1988, global 
warming became a new rallying point and campaign issue for most of 
the major national and international environmental NGOs and net-
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works, including Greenpeace, WWF, and Friends of the Earth, and, 
later, major development NGOs such as Oxfam. Growing concern over 
climate change also prompted the formation of a range of new NGOs 
and networks exclusively focused on combating climate change. The 
largest of these is Climate Action Network (CAN), a global network of 
more than seven hundred NGOs from more than ninety countries, with 
national and regional branches, dedicated to protecting the atmosphere 
while promoting sustainable and equitable development worldwide.59

Environmental NGOs, along with representatives of the most vul-
nerable nations such as low-lying island states, have been the stan-
dard bearers of environmental justice discourses, which highlight the 
inverse relationship between vulnerability to climate change, on the 
one hand, and contribution to the problem and capacity to respond, 
on the other. Environmental justice discourses embrace the protection 
of vulnerable species, ecosystems, communities, and future human 
generations and argue that the division of international responsibility 
for emission reductions should take account of the significant differ-
ences in historical responsibility, capacity, and vulnerability between 
developed and developing countries. NGO campaigns have sought to 
draw out and amplify the ethical implications of the scientific warn-
ings provided by the IPCC and prominent “citizen-scientists,” such as 
Hansen and the late Stephen Schneider, to push governments for strong 
emissions reduction strategies and renewable energy policies, and to 
negotiate an ambitious international climate treaty with clear targets 
and timetables and significant funding for mitigation and adaptation in 
developing countries. NGOs in the Global South have focused on the 
human dimensions of the ethical discourse and given greater emphasis 
to poverty eradication, the historical responsibility of developed coun-
tries, and the development needs of developing countries.

The response of the corporate world to climate change has varied 
significantly and predictably among firms and industry groups. For 
example, the renewable energy industry has emerged as climate cru-
saders and joined discourse coalitions with environmental NGOs in 
support of the transition to a low-carbon society. Meanwhile, firms 
and industry groups, most notably the fossil fuel industry, have used 
their structural power to protect their threatened interests through a 
range of strategies, from advertising to lobbying at the national and in-
ternational levels.60 The increasing political salience of climate change 
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has spawned some powerful “discourse coalitions” that have sought 
to denigrate and de-legitimize the science of climate change, exagger-
ate the costs of mitigation, and resist new climate policy initiatives. In 
some cases, this has included disinformation and outright propaganda 
campaigns by particular industries, scientists with strong industry ties, 
and/or free market think tanks (such as the Chicago-based Heartland 
Institute), which have willfully exploited the lay public’s lack of techni-
cal expertise on complex problems such as climate change by spreading 
doubt and confusion.61

The mass media have played a critical and generative role in the 
development of two waves of global and national public awareness and 
concern over climate change, in the late 1980s and then in 2007. Media 
coverage of the IPCC’s Fourth Assessment Report (FAR), published in 
2007, galvanized public concern and political debates. So too did the 
documentary An Inconvenient Truth, which was first screened in 2006 
and went on to be screened in more than fifty countries. The film won 
two Academy Awards in 2007 and became the seventh highest gross-
ing documentary in history. Indeed, the combination of coverage of 
the IPCC’s FAR and An Inconvenient Truth produced a renewed wave 
of public concern in the run up to the important 2009 Copenhagen 
climate negotiations.

However, the media’s role has not always been one of accurate and 
proportionate communication of climate science. The tendency to 
seek out controversy and to air both sides of an argument to ensure 
“balanced reporting” has had the effect of overrepresenting the views 
of climate denialists and generating confusion and doubt among lay 
publics. For instance, Maxwell Boykoff and Jules Boykoff have showed 
that, over a fourteen-year period from 1988 to 2002, 53 percent of 
articles referring to the issue in four of the United States’ “prestige” 
newspapers gave roughly equal attention to the views of climate scien-
tists and climate denialists, while 6 percent emphasized doubts about 
climate science.62 Yet a survey of the peer-reviewed scientific literature 
showed that 928 articles published over the decade between 1993 and 
2003 supported the scientific consensus about the human contribution 
to global warming, with none indicating significant dissent.63

Similarly in 2009, the media’s appetite for sensationalism and scan-
dal led to its coverage of the so-called Climategate Affair, which con-
cerned the publication of e-mail correspondence purportedly showing 

13_185-Christoff.indb   9813_185-Christoff.indb   98 6/27/13   11:32 AM6/27/13   11:32 AM



an overheated planet    99

manipulation of results by climate scientists to indicate warming trends. 
The e-mails were obtained by unknown hackers who had gained access 
to the University of East Anglia’s server just weeks before the Copen-
hagen climate conference. Although no less than eight committees of 
investigation into the affair subsequently found no evidence of fraud 
or scientific misconduct, the widespread and intense media coverage 
of the story greatly assisted the climate denialists’ cause and appears 
to have contributed to diminishing support for national climate miti-
gation policies in English-speaking countries, particularly the United 
States, in the wake of the Copenhagen conference. This was aided by 
the widespread coverage given to errors published in the IPCC’s 2007 
Fourth Assessment Report, none of which affected its core findings.

Economic discourses of climate change have been particularly in-
fluential in shaping the international negotiations and national and 
subnational climate policy. Whereas two decades ago, the predominant 
economic view supported the continuing use of cheap fossil fuels to 
grow and strengthen national economies—deferring mitigation until 
there was greater certainty about climate impacts—there is now in-
creasing recognition that deferring action merely increases the costs 
of mitigation and adaptation over time while also leading to irrevers-
ible and expensive economic (as well as social and ecological) losses.64 
There is also increasing support among economists for incorporating 
the externalized costs of climate change into the costs of production 
through taxes, charges, or emission trading schemes. “Putting a price 
on carbon” makes fossil fuels and other GHG-generating activity more 
expensive and renewable energy more competitive, thereby driving 
technological innovation toward low- or zero-carbon alternatives. Eco-
nomic prescriptions for market-based instruments for climate policy 
to replace “old-fashioned regulation” also fitted comfortably into the 
neoliberal economic discourse that rose to prominence in the 1990s.

ADJUSTING THE THERMOSTAT? 

THE STRUGGLE FOR CLIMATE GOVERNANCE

Scientific, ethical, and economic discourses have all fed into the two-
decade-long attempt by states to negotiate an international climate 
change regime to govern and manage global warming. However, as 
we shall see, different discourse coalitions have emerged among the 
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various blocs in the negotiations, the most significant of which are the 
EU, the Umbrella Group (which includes the United States, Canada, 
Norway, Australia, and Japan), and China and the G77 (which includes 
around 132 developing countries).65 The latter also contains important 
subdivisions that are increasingly threatening the unity of the develop-
ing country bloc. Although climate governance works at many levels,66 
here we confine our attention to the international efforts to negotiate 
a comprehensive international agreement under the auspices of the 
United Nations to guide the global effort to reduce emissions.

The Evolving Architecture of 

International Climate Governance

The struggle for governance of the global atmospheric commons did 
not begin with climate change. Public alarm over radioactive fallout 
from the atmospheric testing of nuclear weapons in the 1950s and 
early 1960s led to the Partial Test Ban Treaty in 1963. Then in the 
mid-1980s, the discovery of “ozone holes” over the North and South 
Poles—the result of ozone depletion caused by a new group of syn-
thetic gases called chlorofluorocarbons (CFCs)—led to the formulation 
of what is widely hailed as one of the most successful environmental 
treaties of the late 20th century.

The Vienna Convention for the Protection of the Ozone Layer was 
signed by the twenty major ozone-producing countries in 1985, less 
than a decade after the problems caused by CFCs were first noted and 
very shortly after the discovery of the “ozone hole.” Two years later, the 
convention was strengthened and given content by the Montreal Proto-
col on Substances that Deplete the Ozone Layer, which stipulated control 
measures for the phaseout of CFC production, including a ban on trade 
in CFCs. The Montreal Protocol also enshrined the principle of differ-
entiated responsibilities between developed and developing countries, 
based on different contribution to the problem and different capacities 
to respond. Developed countries, as the major producers of CFCs, were 
required to contribute to a multilateral fund that would cover the full 
incremental costs of compliance incurred by developing countries, and 
delayed compliance by developing countries was also permitted under 
certain special conditions.67 The protocol, which opened for signature 
in 1987 and came into force in 1989, was eventually ratified by all 
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United Nations members, and by the early 1990s had a major impact 
on reducing the production and emission of the main ozone-depleting 
substances. Scientific clarity about the causes of the problem, the lim-
ited number of contributing countries and industries, the immediate 
availability of commercially attractive technological solutions, and the 
acknowledgment of differentiated responsibilities all contributed to 
this rapid and effective outcome.

The climate negotiators also followed the framework convention/
protocol model adopted in the ozone negotiations, which involves the 
negotiation of a general framework treaty (containing broad objective 
and principles) that authorizes the parties to negotiate more detailed le-
gal protocols to further the objectives of the treaty. However, those who 
believed that the success of the ozone negotiations might be replicated 
in the climate negotiations would be proved wrong. In the case of the 
climate regime, the sources of the problem were much more varied and 
pervasive, the science was much more complex, the solutions much 
more challenging, and the burden-sharing principles more contested.

From Rio to Kyoto

Scientific concerns raised at Villach and by the IPCC’s first assess-
ment report, and public concern generated by its findings, were the 
major catalysts that prompted the negotiation of the United Nations 
Framework Convention on Climate Change (UNFCCC) at the United 
Nations Conference on Environment and Development (“the Earth 
Summit”) at Rio de Janeiro in June 1992.68 The ultimate objective 
of the UNFCCC is “the stabilization of greenhouse gas concentra-
tion in the atmosphere at a level that would prevent the dangerous 
anthropogenic interference with the climate system” (Article 2). The 
treaty came into force in 1994 and has been ratified by 194 states 
representing every recognized sovereign state in the world, plus the 
European Union (EU). However, this universal membership belies 
the tensions and conflicts associated with a treaty that many claim 
to be the most complex and testing treaty ever negotiated. Its early 
enthusiasts greatly underestimated the difficulties that would arise in 
tackling energy sources and industrial processes central to (conven-
tional) economic development and associated national interests. The 
problems were not only geopolitical but also structural.
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The UNFCCC was finalized at the same time as the negotiation 
of the Rio Declaration on Environment and Development (1992) and it 
embodies many of the Declaration’s aspirations and principles.69 It also 
reflects key tensions between the Global North and Global South that 
dominated the Earth Summit, including over the vexed questions of 
historical responsibility for environmental harm, burden sharing, the 
special situation and needs of developing countries, and the sovereign 
right to develop. The pivotal burden-sharing provision of the treaty 
provides that

the Parties should protect the climate system for the benefit of present 
and future generations of humankind, on the basis of equity and in 
accordance with their common but differentiated responsibilities and 
capabilities. Accordingly, the developed country parties should take 
the lead in combating climate change and the adverse effects thereof.70

The convention divides member states into three different group-
ings: approximately 40 predominantly wealthy industrialized states 
made up of developed states and the Eastern European states undergo-
ing a transition to a market economy (Annex I parties); 24 “developed” 
states, which reflects the OECD membership in 1992 (Annex II parties); 
and some 155 developing states (known as non-Annex I states). These 
groupings provide the basis for differentiated commitments under the 
UNFCCC, which are intended to reflect broad differences in histori-
cal and current emissions, per capita emission, capacity, development 
needs, and vulnerability. All the industrialized parties in Annex I are 
required to adopt policies and measures to reduce emissions, although 
the specific obligation to lead is restricted to developed countries.71 Fol-
lowing the Montreal Protocol model, Annex I parties are also required 
to provide new and additional finance, and the transfer of technology, 
to help developing countries meet their commitments under the UN-
FCCC and to assist with adaptation to climatic impacts.72 The obliga-
tions of developing countries under the UNFCCC are mainly confined 
to establishing national inventories of their emissions and reporting to 
the UNFCCC Secretariat.

While the UNFCCC laid down broad objectives and commit-
ments, they were largely aspirational. Despite a pledge by industrial-
ized countries at the Earth Summit to return their emissions to 1990 
levels by 2000, little progress could be made without further clear and 
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binding targets and timetables. Accordingly, the parties commenced 
a second phase of negotiations, which concluded with a legally bind-
ing protocol agreed by the third Conference of the Parties (COP 3) in 
Kyoto in 1997.73

The Kyoto Protocol (KP) maintained the commitment to “common 
but differentiated responsibilities” by requiring only the industrialized 
countries to commit to legally binding emissions reductions. These 
parties negotiated individually binding targets that would, if fully im-
plemented, produce a net aggregate reduction in emissions of around 
5 percent below a 1990 baseline by the end of its first five-year com-
mitment period (2008–2012). The EU took the lead with an 8 percent 
reduction target; the United States followed with a 7 percent target.

However, in the lead-up to the negotiations, the Clinton admin-
istration had faced a hostile Senate, which had passed a unanimous 
resolution (the “Byrd-Hagel” resolution) in July 1997 declaring that it 
would not ratify the protocol if developing countries were not required 
to undertake emissions reduction obligations in the same commitment 
period, or if the treaty would harm the U.S. economy.74 The grand bar-
gain eventually struck at Kyoto was that the United States would accept 
emissions reduction targets without a corresponding commitment from 
developing countries in return for greater flexibility for Annex I parties 
in meeting their targets. This flexibility took the form of international 
emissions trading and offsetting (through the Clean Development 
Mechanism, Joint Implementation, and emissions trading), all of which 
would enable Annex I parties to take advantage of cheaper abatement 
options outside their territories (discussed in more detail below). The 
protocol also enshrined a related range of reporting and accounting 
rules and processes, including provisions that enabled Annex I parties 
to claim reductions from investing in “carbon sinks,” such as forests.

The KP also further entrenched deep divisions within states and 
between blocs of states—divisions that would see its ratification jeopar-
dized and the start of implementation delayed for years. The “firewall” 
between Annex I and non-Annex I countries in the KP was to generate 
increasing hostility toward the protocol inside the U.S. Congress. The 
Clinton administration never presented the protocol to the Senate for 
ratification, and when George W. Bush was took office in 2001, he 
promptly repudiated it for the same reasons as the U.S. Senate (while 
also questioning the climate science).75 Australia also followed suit in 
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declining to ratify the protocol, until the election of a new Labor gov-
ernment in 2007. The Bush administration’s repudiation was to delay 
the protocol’s entry into force for seven years.76 The ongoing opposi-
tion of the United States to the KP (as distinct from the UNFCCC) 
continues to be a major impediment to the development of a second 
commitment period under the protocol. Canada, Japan, and the Rus-
sian Federation have also rejected or declined to commit to a second 
commitment period.

Environmental NGOs and scientists have also criticized the Kyoto 
Protocol as the product of political horse-trading rather than being 
based on scientific advice or an equitable formula for apportion-
ing burdens according to responsibility, capacity, and development 
needs. (Australia, for instance, gained an exceptional target permit-
ting an increase of 8 percent above its 1990 level of emissions by ef-
fectively blackmailing the assembled delegates with the possibility of 
its defection.77)

Meanwhile the developing country bloc (the G77 plus China) and 
the European Union continued to insist that—under Article 3(1) of the 
UNFCCC—mitigation was rightly first and foremost a developed coun-
try obligation and a necessary first step in building developing bloc 
trust in a global climate regime. It was only through the provision of 
additional incentives (which further weakened the protocol’s effective-
ness) to win the support of Japan, Canada, and finally Russia for ratifi-
cation that the protocol finally came into legal force in February 2005.

The Marketization of Emissions

The quest for flexibility in choosing the means for meeting national 
emissions reduction targets has attracted strong support from many 
developed countries, economists, and business groups for the estab-
lishment of an international carbon market.78 From the standpoint 
of firms, carbon trading and offsetting are considered superior to 
prescriptive regulation or a simple tax since they enable firms to find 
a least-cost solution to mitigation. These mechanisms were also con-
sidered to reduce the perceived threat posed to economic growth by 
direct regulations and are compatible with the emphasis on market-
based choice central to the neoliberal economic thinking that had 
become dominant in the 1990s.
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The protocol’s flexibility mechanisms established the foundations for 
a form of marketized global climate governance that also supported the 
underlying logic of capital accumulation. It did so through the nomina-
tion of six major GHGs, the commodification and certification of emis-
sions of those gases, the creation of an international system for exchang-
ing emissions certificates, and the initiation of three mechanisms as the 
primary vehicles for “least-cost” mitigation—the Clean Development 
Mechanism, Joint Implementation, and emissions trading.

The Clean Development Mechanism (CDM) is an offsetting scheme 
that enables Annex I countries to earn tradable “certified emissions re-
duction” (CER) credits by investing in additional emissions reductions 
projects in developing countries. The CDM has also been strongly sup-
ported by developing countries because it offers them a source of new 
investment, the transfer of climate-friendly technologies to promote 
sustainable development, the improvement of livelihoods and skills, 
job creation, and increased economic activity.79 Initially believed by its 
proponents to be unlikely to be a significant measure, it has become 
the core means of climate-directed investment into the major develop-
ing countries. Of the 4,369 projects listed on the CDM registry as of 
mid-2012, half are located in China, and approximately one-fifth in 
India, with most of the investment coming from the United Kingdom, 
Switzerland, Japan, The Netherlands, and Sweden.80 Annual investment 
in registered CDM projects rose from $US40 million in 2004 to $US47 
billion in 2010 and over $US140 billion in mid-2011.81 However, crit-
ics have questioned the robustness and environmental integrity of the 
CDM’s accounting methodologies (which require the new investment 
projects to produce emissions reductions that are “additional” to what 
would have occurred under “business as usual”), and whether the 
CDM has made any substantial contribution to reducing actual and 
prospective emissions.82

The second mechanism, Joint Implementation (or JI), is similar 
to the CDM but instead enables emissions credits to be generated by 
mitigation-related investment by Annex I countries in other Annex I 
countries (predominantly post-Soviet Central and Eastern European 
“economies in transition”).

The KP’s third mechanism is emissions trading, which allows Annex 
I parties that have produced more emissions than allowed under their 
Kyoto target to purchase “assigned amount units” from parties that 
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have reduced their emissions more than required. The idea of a car-
bon emissions trading market built upon the United States’ successful 
national sulfur dioxide cap-and-trade scheme under the U.S. Clean Air 
Act. The underlying logic of a cap-and-trade system is to set a tighten-
ing regulatory “cap” (the total volume of emissions to be traded in any 
given period) to reduce the “availability” of tradable emissions permits 
over time. A market in increasingly scarce and therefore increasingly 
expensive emissions permits is expected to increase the cost of fossil-
fuel-related activities and encourage companies to invest in more finan-
cially attractive and less emissions-intensive technologies and practices.

While emissions trading had been strongly promoted by the United 
States prior to the Kyoto negotiations, it was initially opposed by the 
EU, the G77, and most environmental NGOs. The chief objection was 
that developed states had a moral obligation to reduce domestic emis-
sions at source through domestic policy changes rather than pay others 
to reduce emissions or avoid pursuing new emissions-generating ac-
tivities elsewhere. For many environmental NGOs, carbon trading and 
offsetting enable the evasion of national and corporate responsibility 
and the postponement of the necessary restructuring toward a low-
carbon economy. However, during the Kyoto negotiations in 1997, the 
EU acceded to the United States’ demands to ensure U.S. participation 
in the agreement and to secure the United States’ expected substantial 
contribution—as a major emitter—to a global carbon market. The EU 
went on to embrace emissions trading and the international carbon 
market, while the United States’ repudiation of the KP excluded it from 
this market. The EU’s own regional emissions trading scheme (EU 
ETS), established when the KP came into force in 2005, has become 
the world’s largest, encompassing all the twenty-seven countries of the 
EU plus Iceland, Liechtenstein, and Norway. The scheme, now entering 
its third phase, includes 72 percent of the world’s volume of trade in 
carbon permits and 80 percent of its value. It is ironic that emissions 
trading has become the centerpiece of climate policy in the EU while 
the United States has been unable to find sufficient support in Congress 
to enact such a scheme and has had to resort to traditional regulation 
by the Environmental Protection Agency to manage greenhouse gas 
emissions under preexisting provisions in the Clean Air Act.

The total volume and value of global carbon trading continues to 
grow. The amount of carbon traded in 2011 increased by 19 percent on 
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2010, reaching a new high of 10.3 billion tonnes of CO
2
-e and a total 

value of $USD 176 billion (including $148 billion in Europe)—up by 
11 percent on the previous year. This is despite the ongoing influence 
of the global financial crisis and of the European economic downturn, 
which has caused a surplus in EU permits and therefore a significant 
depression in prices.83 In addition to the European Union, Iceland, 
Liechtenstein, and Norway, national and subnational trading schemes 
also exist in Canada, New Zealand, Switzerland, and the United States. 
By 2013, there will be schemes in operation in eighteen subnational ju-
risdictions in Canada and the United States (including California) and, 
by 2015, also in seven provinces in China,84 the Republic of Korea, and 
possibly Australia. However, attempts to establish national schemes 
in Australia and the United States have faced stiff (and in the United 
States, successful) opposition by business interests and associated po-
litical parties opposed to any carbon price.

From Bali to Copenhagen

The KP’s ratification initiated a third phase of regime development, 
at the eleventh Conference of the Parties (COP 11) in Montreal in 
2005, to determine the content—including future mitigation commit-
ments—of the protocol’s second commitment period, intended for the 
period 2013 to 2020. But the explicit repudiation of the protocol by the 
United States (supported by its close ally, Australia) in 2001 generated 
major problems and complications for the negotiators. Not only were 
the KP’s targets exceedingly modest relative to the scale of the problem, 
but the world’s biggest historical emitter and biggest aggregate emitter 
(at the time), and two of the world’s highest per capita emitters (i.e., 
the United States and Australia) had refused to participate and had 
challenged the principle of differentiated responsibilities. The situation 
marked the beginning of a major standoff that has continued to stalk 
the negotiations. The United States would not participate in any climate 
treaty that did not also include all major emitters (including China and 
India); China, India, and other major emitters in the developing world 
argued that the differentiated responsibilities under the UNFCCC and 
KP made it clear that they were under no obligation to make inter-
national commitments for so long as developed nations had failed to 
discharge their leadership responsibilities.
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The negotiators responded to the standoff by pursuing a two-track 
negotiating process, whereby the parties to the KP sought to negotiate 
a second commitment period, while the parties to the UNFCCC (which 
included the United States and Australia) would begin an informal dia-
logue toward a long-term treaty for the post-2012 period.

In 2007, global public concern about global warming reached new 
heights, fueled by widespread reportage of the findings of the IPCC’s 
Fourth Assessment Report and the impact of An Inconvenient Truth, and 
this sentiment flowed into international negotiations. At COP 13, held in 
Bali at the end of 2007, Australia, under a new Labor (social democrat) 
government, elected in part for its promise to engage with the climate 
issue, ratified the KP. This left the United States isolated as the only 
major developed country opposing the treaty. Meanwhile, China’s rapid 
economic growth saw it overtake the United States as the world’s biggest 
aggregate emitter in 2006, almost more than a decade earlier than pre-
dicted, although the United States remained the largest historical emitter 
and its per capita emissions were around four to five times higher.85

At the Bali negotiations, it appeared that the United States would 
frustrate plans to adopt a formal negotiating process to lead to timely 
development of a post-2012 climate regime. Intense frustration among 
delegates boiled over at the COP plenary, where the United States was 
booed and jeered for its opposition, and then applauded when it finally 
decided to support the Bali Action Plan to negotiate a new treaty on 
long-term cooperative action. This plan, intended to come to fruition 
in 2009 at COP 15 in Copenhagen, aimed to determine new global and 
national mitigation targets, establish funding arrangements for adapta-
tion, and finalize the design and rules for an additional area of carbon 
marketization and offsetting—the use of financial incentives for the re-
duction of emissions from deforestation and forest degradation (REDD) 
in developing countries. Given their leadership obligations, Annex I 
countries were to commit to legally binding emissions targets (while 
ensuring comparability of effort) while developing countries agreed to 
pursue “nationally appropriate mitigation actions” (NAMAs) that did 
not amount to legally binding international commitments.

Copenhagen was the most anxiously anticipated conference of all 
of the COPs to date. On the one hand, the election of President Obama 
raised expectations of positive U.S. engagement. On other hand, the 

13_185-Christoff.indb   10813_185-Christoff.indb   108 6/27/13   11:32 AM6/27/13   11:32 AM



an overheated planet    109

onset and severity of the global financial crisis distracted the attention 
of the major economies from climate negotiations, while the “Climate-
gate” affair played into the hands of those who opposed a new climate 
treaty. These latter elements merely added to the problem of the well-
entrenched standoff between the United States and major developing 
countries such as India and China, which persisted despite the EU’s 
effort to play a leadership role. The formation of a new negotiating 
block, the BASIC group (Brazil, South Africa, India, and China) also 
threatened to deepen the standoff.

The Copenhagen conference came perilously close to foundering. 
Negotiators at its final plenary session, which continued beyond the 
conference’s official closure for more than forty-eight hours without 
break, tried desperately to salvage an acceptable outcome. In the end, 
no second commitment period to the KP and no new legally binding 
treaty were agreed. Instead, a nonbinding political agreement known 
as “the Copenhagen Accord” was noted in the final plenary but not 
accepted by the COP due to the absence of consensus.86 This agree-
ment, the outlines of which had been brokered by an informal meeting 
between the United States and the BASIC group, merely “recognized” 
the scientific view that warming should be kept below 2 degrees, but 
did not make it a specific goal. Moreover, the Accord contained no 
near-term (2020) or long-term (2050) collective or national targets and 
no timetable for when global emissions would peak and then decline. 
Instead, the agreement endorsed a “bottom-up” process of “pledge 
and review” by which all states would nominate voluntary mitigation 
commitments through to 2020 (and choose their own baseline). It also 
promised significant funding from developed states of $US10 billion 
per annum for three years, for adaptation assistance, and the establish-
ment of a Green Climate Fund.87

The Copenhagen Accord embodied the standoff between the United 
States and the BASIC group. The United States refused to commit to 
any agreement without formal mitigation commitments from all major 
emitters, while the BASIC group rejected the notion of binding commit-
ments by developing countries and reiterated the principle of differen-
tiated responsibilities and capacities and the leadership obligations of 
developed countries. China also refused to accept a collective target for 
2050 that might compromise its development trajectory.
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From Copenhagen to Durban

Although the Copenhagen Accord was formally adopted a year later, at 
COP 16 at Cancun (2010), the standoff continued to thwart any prog-
ress on a second commitment period for the Kyoto Protocol or progress 
toward more ambitious mitigation objectives. The KP was set to expire 
in 2012, with no successor treaty in sight. In the lead-up to COP 17 
in Durban (2011), Canada, Russia, and Japan made it clear that they 
saw no point in continuing the negotiations for a second commitment 
period in the absence of U.S. participation. Canada—unable to reach 
its commitments under the first commitment period—also abandoned 
the KP. Yet China and the G77, strongly supported by environmental 
NGOs, insisted on a second Kyoto commitment period given the ab-
sence of any progress on the broader post-2012 treaty.

At Durban, the EU prevented yet another derailment by agreeing to 
commit to a second commitment period under the KP in return for an 
agreement by all major emitters to launch negotiations for a new legally 
binding treaty to be signed by 2015, to come into effect in 2020. This 
offer was welcomed by the vulnerable developing states (especially but 
not only the Alliance of Small Island States), which were becoming 
increasingly desperate for action on mitigation, and it was eventually 
accepted by all major emitters. The negotiating track at Bali was wound 
up. A new roadmap for negotiations was agreed: the Durban Platform 
for Enhanced Action.

While Durban appeared to represent diplomatic progress, it pro-
duced no substantial movement toward the UNFCCC’s ultimate 
goals.88 The Durban Platform seeks to raise the level of mitigation am-
bition by recognizing the “ambition gap” between current climate sci-
ence and the Copenhagen Accord’s target pledges, which are unable to 
hold warming below 2 degrees. Yet it postponed further agreement to 
2015—when the critical decade for effective action is half over—with 
no guarantee that a treaty containing meaningful targets will be signed 
then or come into legal force by 2020. As the editors of the scientific 
journal Nature summed it up: “The Durban deal may mark a success in 
the political process to tackle climate change, but for the climate itself, 
it is an unqualified disaster. It is clear that the science of climate change 
and the politics of climate change, which claims to represent it, now 
inhabit parallel worlds.”89
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Whither the UNFCCC?

Critics of the climate negotiations argue that they have produced di-
minishing returns over time as a result of hardened and increasingly 
fractured negotiating blocs (many of which are framed by narrowly 
conceived national interests) and rivalry and mistrust, especially be-
tween the two biggest aggregate emitters. Added to this is a complex 
and sprawling negotiating agenda and a painfully slow process of 
reaching decisions that requires all COP decisions to be agreed by con-
sensus by 195 parties, which means they can be blocked by a very small 
handful of countries (as occurred in Copenhagen).90

The UNFCCC was shaped at its inception by geopolitical divi-
sions between the blocs of developed and developing nations, and 
between the United States and the EU, with former socialist states 
tentatively determining their position and allegiances immediately 
following the end of the Cold War. However, significant realignments 
over the two decades since 1992 have challenged the UNFCCC An-
nex classification system. The developing country bloc, represented 
by G77+China, has become increasingly differentiated in the wake of 
the rapid growth of the members of the BASIC group, whose interests 
are increasingly set apart from those of the least developed countries 
(LDCs) or the group of climate-threatened low-lying island nations 
represented by AOSIS (the Alliance of Small Island States). Some de-
veloping countries (such as Israel, Singapore, South Korea, and the 
United Arab Emirates) now have standards of living and GDP compa-
rable to some Annex I countries. African and Latin American regional 
interests are sometimes expressed as voting blocs, occasionally re-
flecting the tensions between nations seeking to lead these blocs (for 
instance, Brazil, Mexico, and Venezuela). The oil-exporting nations, 
represented by OPEC, are members of the G77, but their interests and 
obstructionist tactics diverge dramatically from the least developed 
and most vulnerable states. The predominantly socialist Latin Ameri-
can nations in the eight-member Bolivian-led alliance (ALBA) have 
also pursued their own agenda. Yet now overshadowing all these divi-
sions is China—the aspirant challenger to the United States. China’s 
rapid growth, increasingly global economic and political power, and 
rising emissions profile since 1992 have made it a crucial player in the 
climate negotiations with a powerful veto.
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On the other hand, the EU—which had expanded to twenty-seven 
members through the accession of a number of former Soviet states—
continues to work as a bloc but without the same unity of purpose it 
had when it was a smaller grouping, despite the leadership efforts of 
Germany and the United Kingdom. Meanwhile, Russia has regained its 
political and economic significance and independence, as a broker for 
the creation of the KP and as an energy superpower. And most of the 
members of the Umbrella Group (with the exception of Norway) have 
failed to aspire to the same levels of mitigation ambition as the EU. 
These factors made the process of negotiation ever more complicated 
and the prediction of outcomes highly uncertain.

The UNFCCC negotiations, and particularly COP 15, also dem-
onstrate the degree to which complex international agreements often 
depend on the geopolitical positioning of its most significant (in eco-
nomic and military terms) players—the “carbon giants,” the United 
States and China, which together account for around 45 percent of 
global emissions.91 U.S. anxiety has been exacerbated by the weakening 
of its economy in the aftermath of the 2008 global financial crisis and 
China’s continued dramatic economic growth. The Copenhagen Ac-
cord was substantially shaped by the United States and BASIC group, 
with the EU and other developing countries largely sidelined.

Finally, at and since Copenhagen, domestic political and economic 
interests, institutions, and circumstances have exercised a dominant 
influence on the international climate negotiations and their outcomes. 
For instance, despite President Obama’s ambitions for the United 
States in the UNFCCC negotiations and his desire for a national emis-
sions trading scheme to meet a defined national emissions reduction 
target, he was thwarted by an unsupportive Senate.92 At Copenhagen 
in 2009, it was evident, even before the negotiations began, that the 
United States would arrive “with empty pockets.” Since the 2010 
Congressional elections, which delivered control of the House to the 
predominantly climate-skeptical Republicans and greatly reduced the 
Democrats’ majority in the Senate, it is highly unlikely that any new 
climate legislation will be passed before 2014. Moreover, the U.S. Sen-
ate remains unlikely to ratify a new climate treaty that fails to contain 
meaningful commitments from all major emitters.

China was equally constrained in its negotiating flexibility by the 
long, intricate planning processes required by the Chinese Communist 
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Party to produce its Five Year Plans. The Twelfth Plan effectively locks 
in the extent of China’s climate policy ambition and reflects the do-
mestic pressures and legitimacy constraints on the Chinese Communist 
Party in meeting the needs of a growing and increasingly politically and 
economically restless population.

In all, the significant obstacles to progress have produced mount-
ing concern that the UNFCCC negotiations seem to be incapable of 
producing a timely agreement that will protect the world from danger-
ous climate change. Increasing attention is now turning to the role of 
progressive “climate coalitions of the willing”  (including states, cities 
and municipalities, local communities, regions, civil society, firms and 
industry groups93) that are prepared to lead the way toward low-carbon 
economies in the absence of an effective and timely international treaty, 
or else help build momentum for a successful treaty.

CONCLUSION—THE FUTURE 

OF CLIMATE GOVERNANCE

To date, the international climate regime has failed to restrain global 
GHG emissions. Emissions have grown at an accelerating rate over the 
past two decades (figure 3.3).94 The authors of the PBL Netherlands 
2011 Report on long-term trends in global emissions write, “In 2010, 
total global CO

2
 emissions had increased 30% since 2000 to 33.0 bil-

lion tonnes and 45% since 1990, the base year of the Kyoto Protocol. 
In 1990, global emissions were 22.7 billion tonnes, an increase of 45% 
on the 1970 level of 15.5 billion tonnes. . . . The growth rate of 45% of 
global CO

2
 emissions in the 20 years since 1990 did not change com-

pared to the 20 years before 1990.”95

This growth has been generated by the increased volume of con-
sumption associated with growing affluence, global population growth, 
the ongoing expansion in the aggregate volume of trade, increasing 
deforestation, and an increase in the use of fossil fuels to produce and 
transport these raw and processed materials. Indeed, the growth in 
production and consumption of fossil fuels has continued despite the 
global financial crisis and the subsequent downturn in the U.S. and 
European economies.

Despite an aspirational commitment to keep average global warm-
ing below 2 degrees, the cumulative effect of the voluntary Copenhagen 
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pledges would produce warming of 3.5 to 4 degrees or more, which 
would clearly lead to dangerous climate change. The attempt to pro-
duce a “top-down” allocation of national targets, based on a carbon 
budget grounded in climate science and allocated according to an inter-
nationally agreed equitable formula, has given way to a “bottom-up” or 
“DIY approach” to target setting, which permits states to choose targets 
and policies that they find politically manageable.

As the foregoing discussion has shown, the sources of this tragedy 
are many and varied. Here we reflect on the key deficits and obstacles 
that have most contributed to the waning legitimacy of the global 
climate regime.

Figure 3.3. Global CO2 emissions from fossil fuel use and cement production 
1990–2010
Source: Olivier, J.G.J, Janssens-Maenhout, G., Peters J.A.H.W. and Wilson, J. (2011), “Long term trends in 

global CO2 emissions.” 2011 Report. The Hague: PBL/JRC, p.11.
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Ambition Deficit

The failure of the 2020 mitigation targets nominated by almost all 
states at COP 15 Copenhagen to contribute to the aspirational goal of 
limiting global warming to 2 degrees Celsius, alongside the ongoing 
increase in global emissions, amounts to a major “ambition deficit” 
reflected in the large gap between the scientific advice and existing 
targets. Yet as the gap between climate science and national climate 
policies deepens, most governments remain unprepared to educate 
their publics about the scale of the problem or to pursue targets and 
strategies that will orchestrate the rapid decarbonization that is re-
quired to prevent dangerous warming.

Burden-Sharing Deficit

The UNFCCC’s burden-sharing principles of “equity” and “common 
but differentiated responsibilities and capabilities” broadly acknowl-
edge differences in relative historical contribution to the problem, ag-
gregate emissions, per capita emissions, capacity, development needs, 
and relative vulnerability. They provide a starting point from which to 
determine an approach for the equitable allocation of national targets 
for mitigation and contributions to adaptation funding.96

A burden-sharing formula has been used successfully by the EU 
for the allocation of emissions reduction targets among its members 
to reach its collective Kyoto target, and a range of equitable and prac-
tical methods have been proposed for international burden sharing, 
such as the Greenhouse Development Rights Framework, which has 
produced a “responsibility and capacity index.”97 However, the parties 
to the climate convention have been unable to agree on a coherent, 
flexible, and implementable formula for international burden sharing 
that also has the flexibility to respond equitably to shifts over time in 
relative responsibility, capacity, and development needs. This failure 
reflects philosophical and ideological differences between negotiators 
about the nature and extent of historical and future responsibility for 
global warming, imbalances in negotiating power between the most 
responsible and the most vulnerable parties, and the shallow under-
standing of and ethical commitment to international responsibility 
evident in the political culture of most developed nations. The sheer 
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complexity of the ethical issues associated with assigning responsibil-
ity, including the mismatch between causal responsibility, culpability, 
capacity, and vulnerability, contributes to what Stephen Gardiner has 
called a perfect moral storm that conspires to produce an overall eva-
sion of responsibility.98

In the absence of such a coherent and fair formula for burden 
sharing, international negotiations have been dominated by special 
pleading by individual nations (and domestic interests within nations) 
seeking to minimize their responsibilities and efforts. National targets 
and funding contributions have been determined by political bargain-
ing, with the “bottom-up” nomination of targets and effort based on 
individual nations’ perceptions of their own political and economic 
preferences rather than fairness or global ecological requirements.

Accountability Deficits

The ongoing increase in emissions has been enabled by a form of sys-
temic irresponsibility and lack of accountability embedded throughout 
the climate governance regime from the level of the individual con-
sumer to the meetings of the parties to the UNFCCC. Contributions 
to climate change are dispersed and veiled by distance and time as 
production/consumption chains become globally extended. End-point 
consumers have little awareness of how their demand for commodities 
contributes to growing GHG emissions. The mechanisms for calculat-
ing embodied emissions (the emissions cumulatively produced during 
the production of goods) are poorly developed and very few product 
labeling schemes exist that enable end-consumers to take responsibil-
ity for their consumption by choosing products on the basis of those 
embedded emissions.99

If states, and producers and consumers, are to be held accountable 
to others for their emissions, then it is necessary to establish a proper 
system of accounting. However, the system of national accounting 
developed by the UNFCCC and KP only registers the emissions from 
“end-point production” inside the territory of each country, not the 
emissions associated with consumption from imports or exports or 
the emissions associated with international transportation.100 As a 
consequence, such accounting fails to reflect the extent to which im-
provements in many developed countries’ domestic emissions profiles 
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merely reflect the “offshoring” of manufacturing industries to develop-
ing countries, particularly China. If anything, over the past two decades 
this problem has worsened with the transfer of manufacturing from 
developed to developing countries, in particular to “Factory Asia.” For 
example, approximately one-quarter of Chinese emissions are embod-
ied in its exports.101 Accountability for those emissions, for which con-
sumers are ultimately responsible, has been geographically displaced to 
these distant producers, which generally do not have carbon pricing. 
Consequently, affluent consumers buy more and cheaper imported 
products made using higher carbon intensity energy inputs.

In the absence of a global price on carbon and in the absence of 
any other mechanism to restrict or register the embodiment of GHGs 
in globally attenuated production chains, manufacturing in developed 
countries with a carbon price (as in the EU) must compete against 
goods produced by other countries without carbon pricing. This has 
prompted proposals in the EU (particularly by France) for “border 
tax adjustments” to add an equalizing penalty to goods imported from 
countries without a carbon price to prevent “carbon leakage” and 
competitive disadvantage. Such proposals have been fiercely resisted 
by China and India as subverting differentiated responsibilities under 
the climate regime.102 Moreover, attempts to circumvent this problem 
by restricting border taxes to imports from developed countries would 
possibly infringe the principle of nondiscrimination in the world trad-
ing system and lead to retaliation.

Finally, major fossil fuel exporters—such as Australia, Canada, In-
donesia, Norway, the Russian Federation, and Saudi Arabia—have been 
able to increase their national wealth without taking any responsibility 
for the emissions associated with their exports.

The UNFCCC’s Legitimacy Deficit

The legitimacy of any treaty depends on social judgments about the 
procedural fairness of the negotiating process, the substantive fair-
ness of its principles and obligations, and its effectiveness in address-
ing the problem. These considerations are often grouped into “input 
legitimacy” and “output legitimacy.” In our judgment, and that of 
many observers, the international climate regime falls well short of a 
legitimate regime.
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The various deficits and flaws just described contribute to a legiti-
macy deficit that has diminished the authority and effectiveness of the 
global climate regime. The lack of a fair formula by which targets and 
actions can be framed and allocated amounts to an “equity deficit”; the 
inequalities faced by small nation parties in substantive negotiations 
dominated by the major economies amounts to a “democratic deficit”; 
the simple production-based methods of calculating national emissions 
inventories are unable to capture the intricacies of the globalized pro-
duction and trade in emissions and produce an “accounting deficit”; 
and the failure of national governments to acknowledge and respond 
to the scale and seriousness of climate change has produced a major 
“ambition deficit.”

As a consequence, over the past five years, the authority of the 
global climate regime has been eroded. Indeed, following Copenhagen 
and prior to the modest success of COP 17 at Durban in 2011 in estab-
lishing a negotiation process to 2015, there was real concern that the 
whole regime may unravel. And as a result, paradoxically, progress to-
ward tackling global warming seems to depend even more on progress 
at the national level—individual national economic, administrative, 
and political capacities and increasingly autonomous national com-
mitments to decarbonization—ahead of the formal evolution of global 
climate governance.

This trend toward delegitimization is therefore especially worry-
ing on two counts. First, unlike during the first wave of anxiety about 
global warming in the late 1980s, most governments now seem less 
prepared to embark on ambitious restructuring toward a low-carbon 
economy at the national level. The institutional inertia embedded in 
national political systems, the structural and material power wielded by 
industry sectors dependent on fossil fuels, and economic and political 
competitiveness between nation-states in the international arena have 
proved to be potent retardants and in some cases obstacles to effective 
decarbonization policy in many countries (and especially among the 
Anglo-states such as Australia, Canada, and the United States). Only 
a few states—for instance, Germany and the United Kingdom—have 
overcome these obstacles to become climate leaders in terms of their 
own mitigation performance and in their guidance at regional and in-
ternational negotiations. Many more have become laggards.103
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Ironically, the partially successful marketization of climate gover-
nance through carbon trading and offsetting—the strong preference 
among developed countries to rely upon carbon pricing as their preferred 
policy tool, operating through a global carbon market—has worked to 
slow the pace of decarbonization. The attempt to solve the challenge 
posed by global warming to accumulation under carboniferous capital-
ism has merely produced a weak and unreflexive form of ecological 
modernization that has been more successful in commodifying emissions 
than reducing them. Politically, the underlying longer-term reasons for 
accepting such a complicated new pricing/trading are usually buried in 
the debate over the short-term impacts of carbon pricing.

Second, this national resistance further lessens the chance of the 
thing most required for effective global climate governance: a fair, co-
herent, integrated, and well-coordinated international effort to solve 
this truly global collective action problem. Yet, top-down and bottom-
up initiatives should not be regarded as alternative models of climate 
governance. Rather, they can be mutually reinforcing. Unilateral lead-
ership efforts at the local, national, and regional levels by state and 
nonstate actors help to build momentum for international agreement, 
while a robust international agreement provides the global direction 
and mutual assurance for the remaining states and other actors to join 
in the collective mitigation effort. Globally effective climate governance 
requires a coherent and integrated linking of local, national, regional, 
and international “levels” or “spheres.”

From Laggards to Leaders

What might break this logjam and overcome these pressing problems? 
It is increasingly feasible that rising popular concern over “extreme 
weather” in the United States, Europe, and elsewhere may lead to 
stronger political pressure from civil society for rapid, powerful, and 
effective climate policy performance, including revitalizing the arena 
of international negotiations, by governments of major emitting states. 
Populous developing countries such as Brazil, China, India, and In-
donesia are also highly vulnerable to climate impacts, which threaten 
to undermine any recent progress toward higher living standards. 
These countries are also undergoing rapid political change through the 
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growth of their own civil societies, which may also further transform 
their own participation in the global climate regime.

Under these circumstances “bottom-up decision making,” the cur-
rent source of failure for the institutions of global climate governance, 
may yet become the driver for a legitimate international climate gov-
ernance regime, as climate policy innovators and leaders in both the 
North and the South emerge out of desperation and exasperation to 
drive a range of interlocking and mutually reinforcing climate-related 
international agreements that galvanize the UNFCCC and contribute 
more widely to what Robert Keohane and David Victor have termed a 
global “climate regime complex.”104

In addition, the rapid and accelerating development and deploy-
ment of ever more commercially competitive renewable energy 
power generation and storage technologies, and the increasing en-
ergy efficiency of many technologies, are increasing the prospects 
for the displacement/replacement of fossil-fueled power generation. 
However, as the IEA has recognized, the next decade is crucial if we 
are to avoid locking in high-emissions technologies, as the invest-
ment horizons for large-scale power generation are decades long.105 
Continuing development of new coal and gas-fired power generation 
will cause significant economic and social stresses in those countries 
where such technological and economic lock-in occurs. Meanwhile, 
consumer demand for material goods may become more restrained 
and responsive to issues of hidden and embodied carbon. This may 
result from changes in monitoring and product regulation that enable 
proper “climate accountability,” including via changes that ensure 
that traded embodied carbon is both fully priced and regulated. How-
ever, without such transformations and a rapid reversal of the growth 
trend in emissions over the next critical decade, the prospects for 
ecological, social, and economic stability are bleak.
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Remaking Nature: 
Biodiversity in Peril

chapter 4

THE DOOMSDAY VAULT

Buried in permafrost in the side of a mountain on the island of Spitz-
bergen, in the Svalbard archipelago in the Arctic Circle, is the Svalbard 
Global Seed Vault. Officially opened in February 2008, the Seed Vault 
is designed to store backup copies of the seeds of the world’s major 
food crops. Dubbed the “Doomsday Vault” or a “Living Fort Knox,” the 
vault operates like a safety deposit box in a bank. The seeds are sealed 
and stored, at around minus 18 degrees Celsius, free of charge to pub-
lic or private depositors and only the depositors or their assignees can 
remove the seeds. The vault was built by the government of Norway, 
on whose territory the vault is located, and it is managed by the Nordic 
Genetic Resource Centre, financed by the Global Crop Diversity Trust 
(an endowment fund that includes donors such as the Bill and Melinda 
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Gates Foundation, the Rockefeller Foundation, and Monsanto), kept 
secure by the Governor of Svalbard, and guided by the Food and Ag-
ricultural Organization’s Global System for Plant Genetic Resources.1

The Svalbard Seed Vault is intended to provide a backup system to 
around 1,400 gene banks located in more than one hundred countries 
around the globe. These gene banks, in turn, provide a system of ex situ 
(off-site) conservation of valuable plant genetic resources (PGR) that 
are essential to maintain the resilience and productivity of the world’s 
food crops. These PGRs include the genetic material contained in mod-
ern, scientifically bred varieties as well as material from the world’s 
rapidly diminishing landraces—the locally adapted, traditional crop 
varieties selected by farmers practicing subsistence agriculture over 
thousands of years. The problem is that these gene banks are vulnerable 
to lack of resourcing, war, natural disaster, and/or climate change, with 
potentially devastating consequences for global food security.

Yet we should not take comfort from the Doomsday Vault. The 
vault, along with the system of gene banks that it is designed to back 
up, is one symptom of a critical ecological problem: the erosion of ge-
netic diversity in the world’s basic food crops. Genetic erosion refers to 
the loss of individual genes and gene-complexes in a particular species, 
which manifests as a reduction in the quantity of different varieties or 
specimens of that species. The turn to ex situ solutions to this problem 
is a clear admission that in situ (on site, in place) efforts to prevent ge-
netic erosion are failing. While today’s staple and other food crops have 
drawn on the varieties developed over millennia by farmers all over the 
world, the genetic variety of food crops has shrunk dramatically in the 
past one hundred years due primarily to the replacement of local variet-
ies with “exotic” commercial varieties.

The Seed Vault may be seen as the culmination of a range of mod-
ernization and globalization processes—including the so-called Green 
Revolution in agriculture and the rise of global agribusiness—that have 
fundamentally transformed wild habitats and landscapes, systems of 
food production and consumption, and food cultures around the globe. 
Yet the erosion of crop genetic diversity provides just one manifestation 
of a much larger problem that is the subject of this chapter: the acceler-
ating decline in the planet’s biological diversity, which is the diversity 
or variety of life on Earth.
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Biodiversity

Biological diversity—or biodiversity—encompasses not just genetic 
diversity within particular species but also the diversity of species (ani-
mals, plants, and microorganisms) and the diversity of ecosystems.2 All 
of these different forms of diversity are rapidly diminishing, producing 
a biodiversity crisis on a planetary scale. Seed banks, along with botani-
cal gardens and zoos, can only ever preserve a fraction of species and 
their genetic material and, in any event, they cannot enable species to 
interact, mutate, and evolve in response to a changing natural environ-
ment. As Timothy Swanson explains, “Ex situ conservation maintains a 
one-time ‘snapshot’ of existing diversity; it does not provide the back-
ground against which diversity thrives and develops.”3 Yet in situ efforts 
to protect biodiversity are also failing, despite the enactment of endan-
gered species legislation and the establishment of protected areas and 
national parks around the world, and despite the negotiation of a range 
of international treaties to protect biodiversity, the most prominent of 
which is the Convention on Biological Diversity 1992.

The major drivers of biodiversity loss are overharvesting, deforesta-
tion and habitat destruction, invasive species, pollution and environ-
mental degradation, and, increasingly, climate change.4 Many endemic 
(local, native) species will be unable to move or adapt to the range and 
degree necessary to survive changes in temperature and rainfall. Nor 
could many survive in the absence of the wholesale transplanting of the 
ecosystems of which they are part. It is no accident that the threatened 
polar bear has become the poster animal for climate activists around 
the world; polar bears and other species inhabiting the polar regions of 
the Earth simply have nowhere else to go.

The proximate causes of biodiversity loss are actions at the local 
level, such as catching fish; clearing land for pasture, cropland, or 
plantations; the effects of farms and factories releasing pollutants into 
the air, waterways, and oceans; and changes in local weather patterns, 
including temperature, rainfall, and storms. In this chapter, we seek to 
link these proximate causes to the deeper structural changes at work 
across our four domains of globalization (scientific/technological, eco-
nomic, cultural, and political/governmental). This includes connecting 
the changing material practices wrought by these intertwined domains 
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of globalization with changing ideas, values, and discourses about 
the relationship between human and nonhuman species. Population 
growth, a key variable in the “I=PAT” equation, is also a major driver 
of biodiversity loss. But changes in population growth rates cannot be 
understood in isolation from the four domains of globalization. For 
example, the key elements of population change—fertility rates, life 
expectancy, and net migration—are shaped by access to contraception 
and medicines, employment opportunities (particularly for women), 
educational opportunities and cultural expectations about family size 
and the role of women, and government regulation.

While it is clear from the fossil record that neither the long phase of 
modernization nor the more recent phase of globalization is uniquely 
responsible for biodiversity loss, we argue that they nonetheless serve 
as the main structural drivers behind the present acceleration of bio-
diversity loss, especially in the past half century. This loss is mostly 
unintended (a classic “negative externality”), but in some cases it has 
been deliberate. We also track how biodiversity loss came to be known 
and understood and the political, economic, and cultural responses to 
such loss, including efforts to put a value on biodiversity, to provide 
financial incentives for the protection or sustainable utilization of 
biodiversity, and to eliminate threats to the most vunerable and com-
mercially valuable species. As we shall see, some of these responses—
such as genetic engineering of agricultural crops to withstand climate 
change—represent an extension of the modernization process, while 
others seek to make both markets and states—the social structures of 
“organized irresponsibility”—more aware of, and more responsive and 
responsible to, the fate of nonhuman species. While there are clear 
incentives to preserve commercially valuable species, along with their 
closest wild relatives, they represent only a tiny fraction of the Earth’s 
biodiversity. Indeed, efforts to protect and promote commercially valu-
able species, such as major cereal crops and livestock, are often at the 
expense of many wild species. Unless new social structures of “orga-
nized responsibility” can prevail at multiple levels of governance (from 
the local through to the global), then countless ecosystems, species, 
and the genetic diversity within particular species will be lost forever.

We begin with a brief overview of the depth and scale of the bio-
diversity crisis and then backtrack to examine how the long processes 
of modernization gave rise to accelerated processes of globalization to 
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precipitate the current biodiversity crisis. Having already tracked the 
rise in general production, consumption, and trade in chapter 2, here 
we confine our focus to those dimensions of modernization and glo-
balization that are most directly implicated in biodiversity loss: mod-
ernization and increasing international specialization and exchange in 
agriculture, forestry, fishing, and natural resource extraction as well 
as the increasing global movement of species through colonization, 
migration, and trade. We also track changing ideas about nonhuman 
species, including the emergence of the scientific understanding of the 
concept of a species, without which a biodiversity crisis would not be 
recognized, new practices such as the genetic modification of species 
would not be possible, and international efforts to protect biodiversity 
would not be under way. We then turn to the fundamental question, 
“Why should we care about biodiversity loss?” to examine the debates 
about biodiversity’s worth and value, and how it should be protected. 
Finally, we identify the main global governance responses to the biodi-
versity crisis and highlight their limitations.

THE BIODIVERSITY CRISIS

Extinction is the most obscure and local of all biological processes. . . . 
We don’t see the last butterfly of its species snatched from the air by a 
bird or the last orchid of a certain kind killed by the collapse of its sup-
porting tree. . . . In order to know that a given species is truly extinct, 
you have to know it well, including its exact distribution and favored 
habitats. You have to look long and hard without result. But we do not 
know the vast majority of species of organisms well; we have yet to 
anoint so many as 90 percent of them with scientific names.5

As Edward O. Wilson observes, it is no easy matter to produce reliable 
estimates of the extent of global biodiversity, or its loss over any given 
time period, because we have a very patchy knowledge base against 
which to track change. Species extinction is the endpoint defined by 
the disappearance of all individuals of a particular species, and it is 
always harder to prove an absence than a presence. Nonetheless, gen-
eralizations can be made about those species that have been closely 
studied, and these studies make it clear that “extinction is proceeding 
at a rapid rate, far above prehuman levels” and “in many cases, the 
level is calamitous.”6
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The Millennium Ecosystem Assessment report on biodiversity esti-
mates the total number of species on Earth as somewhere between five 
to thirty million, although only five million species have been formally 
described.7 Yet the rate of species extinction has climbed dramatically 
over the last century, and especially since 1950. The recorded evidence 
of known extinctions over the past century indicates an increase in 
extinctions of approximately one hundred times the background rate 
(which refers to the extinction rate in the fossil record). Some of the 
less direct estimates put the figure at one thousand to ten thousand 
higher than the background rate.8

We noted in chapter 1 that the Millennium Ecosystem Assessment 
found that human activity has changed the Earth’s ecosystems more 
rapidly and extensively over the past fifty years than in any previous 
time in human history. These changes have hastened the reduction of 
ecosystem diversity, the extinction of species, and the erosion of ge-
netic diversity. At the time of writing, the International Union for the 
Conservation of Nature’s (IUCN) Red List of Threatened Species has 
identified 3,879 animal and plant species that are critically endangered, 
plus a further 5,689 that are endangered, 10,002 that are vulnerable, 
and 4,389 that are near threatened.9

The evolution of life on Earth spans a period of approximately 3.5 
billion years. The evolutionary process has produced a bewildering ar-
ray of new species from a common ancestry, and it has seen the gradual 
and sometimes mass extinction of many species. However, over the 
long span of geological time, the rate of speciation has far outstripped 
the rate of extinction. The arrival of the Anthropocene—the period 
characterized by the wide-scale and accelerated influence of humans on 
the planet—is threatening to reverse this process. In effect, humans are 
remaking nature, but the new nature is much less diverse and resilient 
than the old and will become increasingly inhospitable to human and 
nonhuman species alike. Indeed, some leading biodiversity scientists 
have warned that if the calamitous rate of species extinction continues, 
then humans may undermine the capacity of the evolutionary process 
to generate new species.10

The Millennium Ecosystem Assessment report also makes it clear 
that biodiversity loss is a global problem in the sense that loss of 
biodiversity at local scales now spans all continents and the oceans, 
producing effects that are planetary in scale. In the case of terrestrial 
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biodiversity, the report found that “while the vast majority of recorded 
extinctions since 1500 have occurred on oceanic islands, continental 
extinctions are now as common as island extinctions. Approximately 
50% of extinctions over the past 20 years occurred on continents.”11

The grand narrative of the Earth’s biodiversity since the early mod-
ern period is that it has been increasingly exploited, modified, com-
moditized, transported, reassembled, and consumed all over the world 
by one particular species more than any other. In effect, Homo sapiens 
are increasingly transforming and consuming the Earth’s biosphere at 
the expense of other species. Yet our story of biodiversity loss reveals 
other asymmetries as well, namely significant disparities in both the 
distribution and consumption of biodiversity between different regions, 
nations, and social classes.

The World Wildlife Fund’s most recent Living Planet Report (2012) 
measures humanity’s ecological footprint in terms of the consumption 
of “biocapacity,” which is expressed in global hectares and covers 
croplands, land used for grazing, coastal and inland fishing grounds, 
and forests that provide timber and absorb carbon dioxide.12 The 
report found that the rate of humanity’s consumption of the Earth’s 
biocapacity exceeded the rate at which it could be regenerated at 
some point in the 1970s, that by 2008 humanity was consuming the 
equivalent of 1.5 planets, and that by 2030, even two planets will not 
be enough. However, the developed countries’ per capita ecological 
footprint is approximately three to three and half times bigger than 
developing countries.’ With Earth’s population continuing to grow, 
if everyone consumed at the same rates as present, then by 2050 we 
would need 2.9 planets.13

The geographic distribution of terrestrial and marine biodiversity, 
and biodiversity loss, is also very uneven. This can be partly explained 
by the fact that species diversity varies dramatically among the world’s 
biomes (the scientific name for broad habitat and vegetation types, 
such as moist tropical forests, boreal forests, tundra, deserts, etc.). In 
the world’s oceans, the richest areas of biodiversity are found in tropi-
cal coral reefs, which are under increasing threat as a result of “coral 
bleaching” from rising surface sea temperatures. On land, the diversity 
of moist tropical forests is orders of magnitude higher than any other 
biome, and these forests also include the greatest diversity of higher 
taxa (such as vertebrates). Many of the world’s “biodiversity hotspots,” 
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which are “exceptional concentrations of endemic species . . . undergo-
ing exceptional loss of habitat” are found in these regions.14 Edward O. 
Wilson has made a “maximally optimistic” estimate of extinction rates 
in tropical forests of twenty-seven thousand species per year, seventy-
four per day, and three every hour.15

That was in 1992. The World Wildlife Fund’s Living Planet Index 
(LPI) of vertebrate populations shows a decline of around 33 percent 
between 1970 and 2008.16 However, this average conceals a striking dif-
ference in the index for populations of terrestrial vertebrates in tropical 
as compared to temperate ecosystems, with the former declining by 45 
percent compared to the latter increasing by an average of 5 percent.17 
This discrepancy is explained by the fact that biodiversity was much 
lower in temperate zones in 1970 when measurement started, and land 
use changes have been much more dramatic in tropical zones since 
1970. The authors of the index also suggest that if the baseline for the 
temperate index were set earlier—several centuries back—then the 
long-term decline would likely be comparable to the recent decline in 
the tropical index.18

These disparities in the distribution and destruction of biodiver-
sity highlight the central political and governance challenge facing 
efforts to protect biodiversity: that many of the poorest countries of 
the world contain the richest biodiversity that is most under threat, 
but the richest countries in the world have derived the greatest ben-
efits from the exploitation of the Earth’s biodiversity and general bio-
capacity since the Age of Empire. To understand how and why this 
has occurred, we therefore return to the long fuse of modernization 
discussed in chapter 2, with a special focus on the “ecological” side 
of the imperial adventure.

THE LONG FUSE OF MODERNIZATION: 

ECOLOGICAL IMPERIALISM

As with global warming, the understandings and actions that underpin 
the recent period of rapid globalization affecting biological diversity 
emerged slowly over the preceding five centuries. Again we see a pat-
tern of modernization involving the interbraided influences of chang-
ing scientific knowledge and technological innovation, economic 
change, and deep-seated transformations in the cultural awareness that 
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have produced a massive loss of global biodiversity while also generat-
ing a global understanding of biodiversity loss and a global political and 
regulatory response. We shall start with the relatively recent discovery 
of species before we turn to the causes of their disappearance.

Discovering Species

Humans had a considerable hand in wiping out some species, and co-
evolving with others, well before they understood the concept of a spe-
cies. Our current understanding of biological diversity separates life on 
Earth from the inanimate world and separates it into distinct species. 
This awareness is a relatively recent and thoroughly modern construct 
dependent on a reconfiguration of understandings of time and the pro-
cesses of creation.

Although the Western study of nature dates back to classical times, 
from the 17th century onward new ideas arose about the origins and 
diversity of life on Earth. Previously, in Judaeo-Christian cosmology, 
all creatures were created by the hand of God, and humans originated 
in the Garden of Eden. Moreover, according to the Christian medi-
eval understanding of the Great Chain of Being, all of Creation was 
arranged in a preordained, eternally linked hierarchy, with God at 
the apex and humans standing below the angels but above the beasts, 
plants, and minerals.

These theological and cultural certainties were demolished during 
the Enlightenment, when a new generation of scientific savants began 
to create a language and logic for thinking about “natural history,” 
the description and classification of natural phenomena, and “natural 
philosophy,” which investigated the relationship between natural phe-
nomena. They puzzled over the nature and origins of fossils, which 
had vexed thinkers since classical times. The very relationship of these 
objects to life was disputed: some theories proposed that they were 
deceptively lifelike mineral forms, perhaps planted by God as clues or 
distractions, others claimed that they represented a stage of metamor-
phosis from inorganic to living matter, while yet others believed that 
they were the residues of a race of antediluvian giants. If fossils were 
traces of former life, how had they been buried, by whom, and for how 
long? What had happened to these now vanished creatures? If ancient 
shells were found on hilltops, was this the result of the Great Flood?
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By the middle of the 18th century, there was widespread scientific 
acceptance that fossils were the remains of long dead plants and ani-
mals. “Fossils may be defined as the durable parts of animal and veg-
etable structures imbedded in rocks and strata by natural causes at a 
remote period,” wrote Gideon Mantell in 1851.19 This realization was 
aided by the invention of “deep” time through the emergent sciences of 
geology and mineralogy, which indicated that the Earth had a long his-
tory that extended well before the creation date of Sunday, 23 October 
4004 BC, proclaimed by the Archbishop of Armagh James Usher on the 
authority of the Old Testament. Fossils were enthusiastically collected 
as curios and described in illustrated scientific papers widely circulated 
in Europe. The first step toward the “discovery” of biodiversity was the 
realization that there were creatures that no longer existed, whose lives 
and remains were affected by long and enduring earthly processes. This 
created a cultural space for the science of paleontology and the idea of 
extinction. What was still lacking, however, was the planetary overview 
that proved that no “lost worlds” of dinosaurs still survived, or the abil-
ity to link these lost life-forms to the present.

Simultaneously, the rich interaction between early “gentleman col-
lectors” and the imperial and colonizing process hastened the establish-
ment of a taxonomic science of life-forms. Colonization brought with 
it an enthusiasm for the wonders these places contained. New varieties 
of plants—some ornamental, others “useful”—were brought back as 
plunder from the new frontiers and traded across Europe. Botanical 
gardens and nurseries were established to “domesticate” these novel-
ties. The elder and younger John Tradescant were both travellers and 
explorers and voracious plant collectors. Tradescant the Younger’s 
“three trips to Virginia, in 1637, 1642 and 1654, gave south Lambeth 
a whole new garden flora. The haul included the bald cypress, the first 
tulip trees, the delightful red maple . . . the American black walnut, 
the red mulberry, the shagbark hickory with its long green pendulous 
catkins and the amazingly successful Virginia creeper.”20 More than a 
century later, Sir Joseph Banks embarked on an expedition to Austral-
asia with Cook, where he found and described creatures and plants 
of almost indescribable strangeness—the black swan, kangaroo, and 
platypus and eucalypts and bottle-brushes.

This incoming tide of new species, brought by imperial trade and sci-
entific appropriation, demanded systematization and provoked a search 
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for order. Schema for identifying and labeling plants and animals had 
existed for millennia, but these were not “universal.” Methods varied 
between localities and over time, producing uncertainty and confusion 
as the volume of trade and exchange in new species increased. The 
earliest European attempts to build specimen-based botanical gardens 
and herbaria, and to create accurately illustrated documentation using 
a robust schema for naming and classifying specimens, were, unsur-
prisingly, founded in 16th century Renaissance Italy, amid Europe’s 
most dynamic centers for trade and the dispersal of knowledge through 
printed texts. Again, these attempts at creating knowledge were part 
of a cooperative scientific pursuit across Europe in the 17th and 18th 
centuries, aided by the use of Latin, the common language of schol-
ars.21 However, it is only in the mid-18th century that the Swede Carl 
Linnaeus defined a taxonomic method for the classification of living 
organisms that was eventually adopted globally. Publication of the Spe-
cies Plantarum in 1753, and the tenth edition of his Systema Naturae in 
1758 (first published in 1735), established the classificatory methods 
and nomenclature that would come to be used to definitively describe 
species of plants, animals, and insects. An accepted approach to iden-
tifying, naming, and communicating unambiguously about species “in 
the abstract” had finally been established. This was the second major 
discovery required to create an understanding of biodiversity and, in 
turn, it made possible the third transformation.

The culminating shift in understanding that transformed the West-
ern image of nature in ways critical to the “discovery” of biological 
diversity was the idea of evolution, developed by Alfred Russel Wallace 
and Charles Darwin. The revolutionary notion that humans were con-
nected to other species through a common ancestry, and that species 
were believed to have evolved over time rather than being separate, im-
mutable, and directly fashioned in a moment of divine creation, over-
turned any residual notion of the Great Chain of Being and provided 
a starting point—along with Mendel’s genetics—from which to under-
stand speciation as a natural process. Wallace had traveled extensively 
and researched as a naturalist in Brazil in the late 1840s and early 1850s 
and then the East Indies (now Malaysia and Indonesia) from the mid-
1850s to early 1860s. His publication, in 1855, of a paper on “the Law 
regulating the Introduction of New Species” predated and held most 
of the founding ideas later reflected by his colleague Darwin. The first 
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edition of On the Origin of Species was published in 1859, but much 
of the evidence for Darwin’s theory had been collected by him on his 
global voyage on HMS Beagle in the 1830s.

Remaking Nature

The colonizing process not only hastened the establishment of a 
taxonomic science of life. It also hastened the disappearance of many 
life-forms. Indeed, the global extension and intensification of resource 
extraction by colonization, along with technological innovation and 
population growth, were the major drivers behind the transforma-
tion of the Earth’s biological landscape during the modern period. 
The technological and energy revolutions of the 18th to 20th century 
proceeded hand in hand with a dramatic growth in global population, 
which grew from some 641 million people in 1700 to 4.35 billion in 
1980. Throughout this period, lightly transformed ecosystems were 
expropriated from indigenous peoples and converted into “productive” 
landscapes to meet growing demand for natural resources. Accord-
ing to Joel Mokyr, international trade almost doubled between 1622 
and 1700 such that “by 1700, long-distance trade extended to the 
Caribbean, North America, and Asia. . . . Goods like sugar, spices, tea, 
tobacco, cod, indigo, rice and cotton, to name but a few, came from 
thousands of miles away.”22

Woodlands, savannah, and native grasslands were fenced and re-
planted or transformed by roads; forests cleared or fragmented; wet-
lands drained and river systems dammed or diverted to create dryland 
irrigated cropland and pasture while inadvertently destroying habitat 
for indigenous species. J. F. Richards has estimated that, globally, 432 
million hectares of grasslands, savannah, woodlands, and forests were 
converted into arable land in the period 1860–1919, and a further 419 
million hectares in the following sixty years to 1980.23 He writes that 
“European invasion of the New World, African and Australasian grass-
lands was the result of sudden growth in ranching or extensive com-
mercial grazing in the second half of the 19th century. Steeply rising 
market demand for beef and wool in the urbanized regions of western 
Europe and eastern North America spurred the growth of extensive 
commercial sheep and cattle grazing in areas of new settlement.”24
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Deforestation occurred concurrently in both temperate and tropical 
regions—although initially more in the temperate. Europe lost 50 to 70 
percent of its original forest cover, mostly during the early Middle Ages: 
for instance, the early deforestation of England was directly associated 
with shipbuilding and logging for fuel. North America lost about 30 
percent or about 116 million hectares of forest cover, 75 percent of this 
in the 19th century.25 Richards observes that, as instances of a global 
pattern, between 1700 and 1914, forest cover declined from 61 percent 
to 37 percent in European Russia; the Sila forest of southern Italy was 
decimated; the four million hectares of jungle in mid-19th-century 
Burma were reduced to a few hundred thousand hectares by 1914; and 
some 110,000 square kilometers of mallee woodland had been cleared 
for farmland in southeastern Australia.26

These processes were accompanied and in some instances driven by 
social-technological innovation. Heavy chains were dragged between 
bullocks to clear the stunted mallee scrub in a process known as “mal-
lee rolling.” This was greatly speeded up by the invention of bulldoz-
ers, which could haul a large iron ball between them for this purpose. 
The introduction of steam-driven sawmills and rail systems further 
hastened the destruction of forests and the processing of timber. Rail-
roads and steam ferries moved grain, meat, timber, and fiber from the 
“hinterland” to cities and ports, enabling a significant increase in the 
volume of produce that could be moved to market and accelerating the 
speed of trade. Faster shipping, and canning and refrigeration technolo-
gies that became commercially viable in the 1880s, meant a wider range 
of foods could be transported to distant markets. Historians once dated 
the British agricultural revolution as occurring between 1760 and 1830 
with the enclosure of the commons, the invention of the seed drill, new 
systems of crop rotation, and improved livestock breeding. However, 
more recent historical research has suggested that the Agricultural 
Revolution should be uncoupled from the Industrial Revolution and 
stretched to cover the much longer period of 1560–1880.27 Indeed, the 
spread of new agricultural crops, technologies, and methods has been 
more of a gradual evolutionary process, propelled in part by resource 
demand and population growth and by the adaptive invention of new 
machinery (such as the stump-jump plow that helped open up the 
cleared but stump-littered landscapes of the Mallee to grain cropping) 
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and species (such as drought-resistant wheat) that hastened the con-
quest of “new frontier” landscapes.

Similarly, humans’ capacity to trap, net, shoot, and poison spe-
cies grew greatly in the 19th century. Coupled in some cases with a 
cavalier lack of concern for the welfare of particular species, and the 
compounding effect of other pressures from introduced predators and 
diseases and the destruction of habitat, the rate of extinction leaped. 
Five animals—the dodo, passenger pigeon, bald eagle, bison, and 
certain species of whale—are now recognized as iconic examples of 
the effects of human rapacity on other species. The manner of extinc-
tion of the dodo may have been identical to that of hundreds of other 
land-bound island-dwelling bird species, which were mainly accidental 
victims of the introduction of pigs, rats, and other feral animals rather 
than of overhunting (in this case, by Portuguese sailors). However, hu-
man rapacity coupled with new technological capacities for destruction 
were the unambiguous cause of the demise of the passenger pigeon. 
A. W. Schorger comments that “no other species of bird, to the best of 
our knowledge, ever approached the passenger pigeon in numbers.”28 
Estimates of the size of the original population of this species are impos-
sible to make—with estimates of between three and five billion29—but 
some attempts were made to calculate the size of specific flocks, which 
could extend for three hundred miles in length and a mile in width in 
flight. In autumn 1813, near Louisville, Kentucky, the renowned natu-
ralist James Audubon encountered a tremendous flight of passenger 
pigeons, which he calculated to have contained no less than “a billion, 
one hundred and fifteen millions, one hundred and thirty-six thousand 
pigeons in one flock.”30 The decline had been precipitous from 1871 to 
1880, and the extinction foreseen at that time. Almost exactly a century 
after Audubon’s calculation, in 1914, the passenger pigeon became 
extinct—the last known individual died in the Cincinnati Zoo—exter-
minated by the felling of nesting forests in Pennsylvania and by hunters 
and netters who, believing the supply of birds to be inexhaustible, had 
trapped and shot them in their millions, season after season.

The American bison, the bald eagle, and whales are notable by con-
trast for how close to extinction each species or group of species has 
been brought. Bison herds estimated to be, in total, between sixty and 
one hundred million strong in the mid-19th century were reduced to 
scattered isolated populations of a dozen individuals or less totaling 
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perhaps two thousand in all by the end of that century. They were ex-
tinct across most of their former range, which has altered ecologically 
as a result.31 They now have only returned to some 350,000 beasts in 
genetically depauperate herds. The recovery from overhunting or at-
tempts at extermination, and long-term survival, of other species is 
even less certain.

These depredations had other consequences. Urbanization and in-
dustrialization removed people from contact with “wild nature” and led 
to its Romantic revaluation and appreciation.32 This change in outlook 
was accompanied by an aesthetic fascination in exotic plants and ani-
mals and an emergent empathetic concern for the capacities of nonhu-
man species to feel pain and loss—views that have found expression in 
animal welfare societies and more recent arguments for animal rights. 
Together, these changing sensibilities would lead, in the latter part of 
the 19th century, to the first attempts to limit or prohibit hunting and 
to protect threatened iconic species—lions, seals, elephants, bison, 
koalas, whales—which would in turn provide the foundations for more 
encompassing regulatory attempts to preserve biodiversity.

Ecological Imperialism—A Form of Unequal Exchange

The Age of Empires, which began in the 1500s and reached its high 
point in the late 19th century, saw the colonization of not only peoples 
but also of nature as it accelerated the transcontinental transformation of 
ecosystems—a process that Crosby has called “ecological imperialism.”

Crosby’s biogeographic study highlights several striking features 
of this wave of colonization. Europeans colonized New World regions 
predominantly in temperate zones that were climatically similar to 
Europe. These regions—which Crosby calls “the neo-Europes”—were 
quickly transformed into major food-producing zones that now export 
more foodstuffs of European provenance than any other region in the 
world.33 The indigenous flora and fauna were nevertheless very different 
from and vulnerable to colonization by European species, which spread 
with a vigor that made this seem a very unequal sort of exchange. As a 
consequence, profound and global biological changes resulted from an 
ongoing deliberate and accidental transcontinental exchange of species.

The separation of the great supercontinent Pangaea around 180 
million years ago into the continents we know today had enabled very 
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different patterns and paths of speciation and extinction on the resul-
tant continents. However, since Classical times, trade and invasions 
between Europe and Arabia, China and India, had penetrated and then 
breached these natural barriers, carrying a variety of species from these 
places into Europe. New developments in shipbuilding, rigging, and 
navigational aids in the 15th century, and the establishment of new 
trading routes between Europe and the Far East, southern Asia, the 
Americas, and Australasia, extended these breaches globally.

The earlier exchanges had brought with them accidental exchanges 
in microorganisms that were devastating for humans in Europe. The 
bubonic plague was introduced to Europe in 1347 via infected fleas car-
ried from Asia into the port of Genoa. By 1450, one-third of Europe’s 
population had died and the resultant depopulation of the continent 
saw wild nature resurgent on abandoned farmland. It is believed Alex-
ander the Great’s troops introduced leprosy from India and near-Asia 
to Greece, from where it spread throughout Europe.

Contact with the New World in the 1490s introduced into Europe a 
form of yaws that mutated into syphilis (the “grand pox”).34 Meanwhile, 
Europeans inadvertently—and sometimes deliberately—spread lethal 
plagues of smallpox and seemingly harmless diseases such as influenza to 
the New Worlds. These sicknesses devastated, and in some places wholly 
exterminated, indigenous peoples—thus greatly facilitating the “success” 
of European invasion in Latin America and Australia.35

Trade, invasion, and colonization also had profound implications 
for all other species. The production and exchange of agricultural sur-
pluses in the neo-Europes were achieved by a massive transmigration 
of seeds, animals, technologies, farming practices, people, business 
practices, and patterns of settlement from old Europe to the new colo-
nies. The new environments were exceptionally hospitable to European 
plants and animals with few local predators and diseases to stop their 
“naturalization.” At the same time, now staple food plants—such as 
tomatoes, potatoes, corn, and maize—were introduced from the New 
World and greatly enhanced the European diet. As Thomas Dunlap and 
others have noted, the leitmotif of 19th-century settlement was to re-
make new landscapes in the shape of the old, often by ignoring crucial 
ecological differences.36 For instance, as the noted Australian historian 
W. K. Hancock wrote in 1930 of European settlers in Australia, “the 
invaders hated trees.”37 Native forests were cleared to create what ap-
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peared to resemble open European-style pasture or farmland. However, 
cattle and sheep quickly destroyed the fine native grasses and their hard 
hoofs compacted the soft soils. Plowing broke up soil structure and ex-
posed soils to torrential rains. Massive erosion resulted, carrying away 
plants and topsoil and leaving gullies ten feet deep, clogging rivers, and 
destroying creeks and wetlands.

The deliberate introduction of European plants, birds, and ani-
mals—including by “acclimatization societies” intent on creating a 
pleasantly familiar environment for the new settlers—also caused 
havoc when these species “ran wild.” The reintroduction and natu-
ralization of horses to North and South America profoundly changed 
native Indian cultures as well as American ecosystems. In Australia 
in 1859, Thomas Austin released a dozen rabbits for hunting on his 
farm in southern Victoria. Within a decade, two million or more were 
being shot and trapped without influence on their population, and by 
1900, rabbits had covered nearly the entire continent in a “grey blan-
ket.” Their burrowing added to erosion problems while their gnawing 
reduced native seeds and seedlings, halting regeneration and contribut-
ing to local flora extinctions. Meanwhile foxes, introduced in Australia 
in 1871 to make hunting more British, and cats, rats, and mice—feral 
escapees—had spread throughout the continent and carved a swath 
through native animal species, contributing greatly to the wave of 
extinctions that occurred among small and medium-sized mammals 
between 1850 and 1900.38

This process of translocation continues to affect the “new Europes,” 
the “old Europe,” and Asia. In 1936 scientists imported and released 
the cane toad (Bufo marinus), a native of South America but brought 
from Honolulu, in an attempt at biological control of French’s cane 
beetle, an accidentally introduced pest, and the native greyback cane 
beetle, which together were infesting another introduced crop, sugar 
cane, in Queensland (northern Australia). The toad, a prolific breeder, 
failed to deal with the pest beetle. But it has now spread across much of 
northern Australia and is the most common vertebrate in Queensland. 
With its voracious appetite and its toxic skin, it has contributed directly 
to a new and catastrophic wave of extinctions of native mammals and 
reptiles wherever it has spread in Australia.39 The eucalypt, native to 
Australia, was introduced to India, North America, South Africa, and 
Europe for its fast growing timber but has escaped to become a weed. 
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The Australian brushtail possum was introduced to New Zealand to 
create a fur industry and, in the absence of native predators, has be-
come a pest comparable to the rabbit in Australia, with over thirty 
million animals harboring bovine tuberculosis and threatening native 
vegetation and wildlife. In all, accidental, ornamental, and inappropri-
ate introductions of plants, animals, insects, and diseases paradoxically 
led to increases in overall biodiversity in some places through the 
introduction of exotic species while producing a net global decline in 
indigenous species. Indeed, the global dispersal of species appears to be 
accelerating and threatens to produce a “planet of weeds.”40

SHORTENING THE BIODIVERSITY FUSE: 

THE GLOBAL PHASE OF MODERNIZATION

We noted earlier that the main proximate causes of species extinction 
today include overharvesting, deforestation and habitat destruction, 
invasive species, diseases (usually introduced by invasive species), 
pollution, and climate change. Yet the acceleration of these proximate 
drivers of biodiversity loss in the 20th century would not have occurred 
without changes in more abstract socioeconomic practices across dif-
ferent spatial and temporal scales. Over the past five decades, mod-
ernization in key industries such as forestry, fishing, and agriculture 
has been increasingly tied to processes of globalization. This includes 
not only trade in agricultural commodities, timber, wildlife (or parts 
thereof), and other natural resources but also the accelerating global 
diffusion of particular technologies, management systems, and forms 
of knowledge. In all, the industrialization of agriculture and natural 
resource harvesting, propelled by increasing international economic 
specialization and exchange, has dramatically accelerated the depletion 
of the Earth’s biocapacity and biological diversity.

Combined processes of modernization and globalization have been 
facilitated by major technological transformations along every stage 
of global commodity chains—at the point of harvesting and resource 
extraction, in transportation, and for the reconstitution of nature (from 
selective breeding to genetic engineering)—and have increased yields, 
the volume, and improved the appearance of materials appearing at the 
point of retail.
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For example, in some marine systems the modernization of the fish-
ing industry during the course of the 20th century has seen a massive 
depletion of the biomass of both targeted species (especially larger fish) 
and those caught incidentally to as little as one-tenth of the levels prior 
to industrialization.41 As fisheries in coastal areas become depleted, in-
dustrial fishing fleets have moved to deeper waters; and as fish stocks 
at higher rungs in the food chain become depleted, stocks of species at 
lower trophic levels have been increasingly targeted. Many commercial 
fishing vessels are now giant floating factories, with sonar technology 
to identify schools of fish, sophisticated harvesting systems that can 
trawl in deeper waters and capture massive loads, and sophisticated 
processing, packing, and refrigeration facilities.

According to the World Wildlife Fund’s Living Planet Report, “Sev-
enty per cent of commercial marine fish stocks are now threatened, 
with some fisheries and stocks, such as Mediterranean bluefin tuna, al-
ready on the verge of collapse.”42 Some fisheries have entirely collapsed, 
such as the Atlantic cod stocks off the coast of Newfoundland, which 
forced the closure of the cod fishing industry in 2003.43

Trade in fish has grown significantly during the 20th century and 
fish products make up around half of the exports of many developing 
countries.44 Many of the areas where fisheries are being depleted are in 
the exclusive economic zones of low-income countries, such as Mauri-
tania, Senegal, Gambia, Guinea Bissau, and Sierra Leone, and most of 
the catch is exported to wealthy markets, such as Europe.45

However, there are also many other pressures on the diversity of 
marine ecosystems, including climate change and ocean acidification, 
pollution, and increasing travel and trade. The latter has seen the 
spread of invasive alien species and disease organisms, with harmful 
consequences for many native marine species. For example, “the in-
troduction of the comb jelly fish (Mnemiopsis leidyi) in the Black Sea 
caused the loss of 26 major fisheries species and has been implicated 
(along with other factors) in subsequent growth of the anoxic ‘dead 
zone.’”46 There has also been a rise in toxic algal blooms in coastal 
waters, which pose significant risks to marine organisms, coastal 
aquaculture industries, and human health. A high-level workshop 
convened by the International Program on the State of the Ocean in 
June 2011 concluded that the world’s oceans may enter a phase of 
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marine extinctions unprecedented in human history and comparable 
to the five mass extinctions on the geological record.47

The Earth’s forests have been harvested, altered, and cleared by hu-
mans for thousands of years, but the overall rate of deforestation has ac-
celerated in the past three centuries (around 40 percent), and especially 
the past fifty years with the introduction of more efficient harvesting 
technologies. In twenty-five countries, forests have now completely 
disappeared and another twenty countries have lost more than 90 per-
cent of their forests.48 Whereas forest cover in Europe diminished over 
many centuries, and in North America in the 19th century, deforesta-
tion in other areas of the world has occurred much more rapidly and 
recently. The current overall rate of forest loss is around ten million 
hectares per year, an area around four times the size of Belgium.49

Brazil is home to the earth’s largest rainforest biome—the Amazon 
forest—which also contains one-fifth of the world’s fresh water. How-
ever, since the 1960s, deforestation has grown rapidly to make way for 
commercial logging, cattle ranching, mining, soy bean production, and 
human settlement and associated infrastructure such as hydroelectric 
dams, roads, and highways. Despite the substantial reduction in gov-
ernment subsidies in the 1990s, rates of deforestation have continued, 
primarily due to the high profitability of private cattle ranching.50 The 
“development” of the Amazon rainforest has not only led to a massive 
loss of biological diversity but also depleted one of the Earth’s largest 
carbon dioxide sinks while increasing the rate of global methane emis-
sions from livestock.

Just as the rising global demand for beef has helped to drive defor-
estation in the Amazon, growing demand for palm oil (used in a wide 
range of products, from margarine to cosmetics) has been a significant 
driver behind the conversion of many tropical forests to palm oil plan-
tations, particularly in Malaysia and Indonesia, which together provide 
87 percent of global supply.51 The area of land covered by palm oil 
plantations increased eightfold over the past twenty years. The loss of 
forest cover has pushed higher-order species like the orangutans closer 
to extinction.

The technological developments that have enabled more efficient 
natural resource extraction are not autonomous processes. Rather, 
they are driven by public and private investment in research and 
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development to serve social goals (feeding a growing population, 
ensuring national food security); cater to a rising demand for food, 
fiber, timber, and fuel; and maximize productivity, profits, and hence 
capital accumulation by private firms. Technologies are developed 
and applied in the context of particular social rationalities and social 
relations. For example, the industrialization of agriculture, forestry, 
and fishing has been made possible by new forms of expert knowl-
edge (genetics, agronomy, forestry, shipbuilding, accounting, etc.), 
new business and management practices, and expanding markets. 
Mechanization in any industry requires major capital investment 
and demands uniformity, predictability, and repetition to maximize 
economies of scale. When applied to agriculture and forestry, this has 
seen the replacement of diverse ecosystems with monocultures; crops 
and trees are planted in straight, evenly spaced lines to enable the 
mechanical harvesting of a standardized produce or timber. Alongside 
the increasing movement of rural populations to large towns and cit-
ies, rural landscapes have become more homogeneous through the 
growth of large plantations and broad-acre farms and the develop-
ment of complementary infrastructure, such as the roads and power 
lines that now criss-cross rural and wild areas.

We argue that the modernization process, of which “the industri-
alization of natural resource extraction” is a key component, is the 
primary structural driver of biodiversity loss. The processes of global-
ization across all of our four domains have exacerbated this loss by 
facilitating the spatial extension and intensification of the moderniza-
tion process on a global scale. While industrialization has taken both 
communist and capitalism forms, since the end of the Cold War the 
global expansion and integration of capitalist markets, the unbundling 
of production into global supply chains, the global diffusion of new 
technologies (from combine harvesters to agricultural biotechnolo-
gies), the increasing movement of peoples around the world, and the 
development of new global rules of commerce have effectively “global-
ized the modernization of natural resource extraction.”

To illustrate these arguments, we explore in more detail the so-
called Green Revolution in agriculture, which provides a quintessential 
example of a modernization process that has rapidly globalized, with 
devastating implications for biodiversity.
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The Green Revolution

The Green Revolution in agriculture is usually associated with the 
1960s, but its roots can be traced to Mexico in the 1940s, and to the 
research of U.S. botanist Norman Borlaug, who developed a new, 
high-yielding, and disease-resistant variety of wheat. This research, in 
turn, built upon the pioneering work on inheritance in plant breed-
ing carried out in the 19th century by Gregor Mendel. Funded by the 
Rockefeller Foundation, Borlaug’s research program was designed to 
improve Mexico’s capacity to address its own food needs. It succeeded 
admirably and Mexico was able to move from being a net importer to a 
net exporter of wheat. The success of this project prompted both gov-
ernments and corporations to pour money into agricultural research to 
selectively breed higher-yield varieties of wheat and other basic staple 
crops. This included varieties that photosynthesized more efficiently 
and therefore grew faster, that responded to fertilizer and irrigation, 
and that were not sensitive to day length and could therefore grow in 
different seasons and regions.

The main new technologies of the Green Revolution—hybridized 
seeds—also required new management practices, new infrastructure 
(dams, irrigation systems), pesticides, herbicides, fertilizers, new agri-
cultural machinery (such as tractors, harvesters), and greater inputs of 
fossil fuels. When all these inputs, systems, and infrastructure were in 
place (an alignment that did not always occur), these new commercial 
varieties produced significantly higher yields than traditional varieties. 
The rapid spread of these industrial technologies and methods led to a 
dramatic increase in cereal production around the world, particularly 
from the 1960s.

The Green Revolution is not the first agricultural revolution, but it 
is certainly the most significant one in terms of its impact on biodiver-
sity. Since the beginning of agriculture some ten thousand to fifteen 
thousand years ago, farmers have drawn on the crop diversity of local 
landraces—local varieties of a species that had evolved in response to 
local conditions. Whereas seeds were once collected and planted locally 
by local farmers, they are now increasingly purchased from multina-
tional seed corporations, based on crops that have been selected in the 
laboratory for their productivity and commercial viability. These com-
mercial seeds have been bred (and more recently, genetically modified) 
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from varieties collected from all quarters of the globe to improve yield 
and resistance to insects and pesticides.

The Green Revolution must be understood as a new phase of a 
much longer process of agricultural modernization. The industrial 
phase of this modernization process was well under way when Bor-
laug conducted his research insofar as machines had increasingly re-
placed working animals and farm laborers and fertilizer had replaced 
manure. As Deborah Fitzgerald has shown in her study of the indus-
trial ideal in American agriculture, “no single innovation created the 
revolutionary context; rather, each was located within a matrix of 
technical, social, and ideological relationships that both created and 
sustained the change.”52 The new industrial farming technologies, 
practices, and social relations were produced and reproduced through 
new research and tertiary education institutions; government agen-
cies (including aid agencies); new technocratic “agents” of agricul-
tural modernization (scientists, engineers, economists, government 
bureaucrats, bankers, accountants); new management systems, credit 
systems, and business practices; and new infrastructures such as rail-
ways, roads, and power lines. The overall logic on the production side 
was one of scientifically informed, rational management of nature in 
the service of greater efficiency and productivity. The net effect was 
to convert farms into factories.53

Just as the Fordist methods of industrial production had begun 
in one country and quickly spread to other countries, the methods 
unleashed by the Green Revolution quickly became global because 
firms found them to be highly profitable and because nation-states 
considered expanded food production to be essential to their national 
security, either because of a desire not to be dependent on food imports 
or because of a need to produce a surplus for export to build foreign ex-
change reserves.54 The United States also saw the spread of high-yield-
ing grains to developing countries as a means of diminishing the threat 
of communist insurrection, a counter to the Red Revolution, which it 
assisted with funding from USAID and other sources.55 Unsurprisingly 
critics from the South regarded the Green Revolution as a form of First 
World food imperialism, creating new forms of material dependency.

The industrialization of agriculture was not a uniquely capitalist 
development. The same rationality and similar processes were applied 
when the Soviet Union replaced peasant agriculture with collective 
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farms, with considerable assistance from U.S. experts and U.S. indus-
trial farm machinery imports in the late 1920s following the famine 
of 1921. Likewise, in China, Zhou Enlai’s “Four Modernizations” 
campaign in 1963 included agriculture (alongside industry, national 
defense, and science and technology) and allowed the purchase of new 
industrial and agricultural machinery from the West. This moderniza-
tion program was a direct response to the failure of Mao Zedong’s Great 
Leap Forward campaign, which had led to widespread famine and mass 
starvation in China.

In 1970, Norman Borlaug was awarded the Nobel Peace Prize for 
his contribution to increased food production. Yet this was also the 
period of mounting criticism of the social and ecological costs of the 
Green Revolution. Rachel Carson had already alerted the world to 
the problem of bioaccumulation of pesticides in the food chain in the 
early 1960s, but a range of other “negative externalities” were revealed. 
As with any single-minded endeavor, there are often unexamined as-
sumptions and unintended consequences. While the Green Revolution 
worked well for those farmers who enjoyed the appropriate infrastruc-
ture and could afford to assemble all the inputs in the new production 
function, it was devastating for many farmers who lacked the infra-
structure, support services, and necessary capital to succeed.56 Many 
farmers, particularly in developing countries, defaulted on their loans, 
resulting in bankruptcy and increased rural poverty.

Likewise, none of the proponents of the Green Revolution had given 
serious consideration to the environmental impacts and implications 
for biodiversity of this new farming system, such as loss of aquifers and 
reduced flows in rivers from major irrigation systems, the eutrophica-
tion of waterways from high fertilizer use, the contamination of soil and 
water from rising pesticide use, and the destruction of habitat from the 
extensive clearing of land for new crops. Excessive nutrient loading in 
farms is one of the primary drivers of change in terrestrial, freshwater, 
and marine ecosystems.57 The modernization of agriculture has de-
pleted global supplies of phosphorus (one of the planetary boundaries 
identified in chapter 1). By separating animals and crop production 
and purchasing phosphorus fertilizer (derived from nonrenewable 
phosphate rock), modern agriculture has broken the phosphorus cycle 
whereby animal manure returned phosphorus to the soil to fertilize the 

13_185-Christoff.indb   14413_185-Christoff.indb   144 6/27/13   11:32 AM6/27/13   11:32 AM



remaking nature    145

next crop. Reserves of phosphorus rock are dwindling and prices are 
escalating, with significant implications for food security.

Monocultures also proved to be more vulnerable to new pests and 
diseases, which led to the development and application of more pes-
ticides—leading to diminishing returns from high-yield varieties. No 
one factored into the production costs the increasing dependence of 
modern agriculture on fossil fuels, the loss of CO

2
 sinks from convert-

ing forests for agriculture land, or the significant methane emissions 
from livestock.

All of these problems conspired to produce a major assault on 
biodiversity, including the diversity of ecosystems and species but par-
ticularly genetic diversity. For example, by the end of the 20th century 
just fifteen crops provided 90 percent of the world’s food energy in-
take, with just three—rice, maize, and wheat—providing 60 percent of 
such intake.58 Only 20 percent of the varieties of local maize produced 
in Mexico in 1930 were known at the turn of the present century. In 
China, there were over ten thousand varieties of wheat in cultivation 
in 1949, but by the end of the 20th century the number of varieties had 
dropped tenfold to approximately one thousand varieties.59

The erosion of genetic diversity was not confined to cereals but 
extended to other crops. Take the apple. In the United States alone, 
approximately 86 percent of the 7,098 apple varieties documented as 
having been in use throughout the 19th century had disappeared by the 
end of the 20th century.60 Likewise, 95 percent of the cabbage varieties, 
91 percent of the field maize varieties, 94 percent of the pea varieties, 
and 81 percent of the tomato varieties have disappeared from U.S. 
farms and backyards over the same period.61 The loss of such a signifi-
cant percentage of cultivars is an indication of significant loss of crop 
genetic diversity. A similar story can be told in relation to agricultural 
livestock as a consequence of the development of standardized and 
high-output systems of animal husbandry. According to Global Biodi-
versity Outlook 3, “Twenty-one per cent of the world’s 7,000 livestock 
breeds (amongst 35 domesticated species of birds and mammal) are 
classified as being at risk, and the true figure is likely to be much higher 
as a further 36 per cent are of unknown risk status.”62

Genetic diversity has declined not only in crops and livestock but 
also in wild species as a result of the encroachment and fragmentation 
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of wild habitats, primarily through land clearing but also the build-
ing of roads, railways, dams, and other infrastructure. According to 
the Millennium Ecosystem Assessment, “More land was converted to 
cropland in the 30 years after 1950 than in the 150 years between 1700 
and 1850” and “cultivated systems now cover 24 percent of the Earth’s 
terrestrial surface.”63

The Green Revolution was launched with good intentions, and it 
has succeeded in expanding global agricultural output and feeding a 
growing population. Yet it has come at a considerable cost to global 
biodiversity. Indeed, it serves as a textbook case of simple modern-
ization insofar as it is narrow-minded, technocratic, supply-oriented, 
insensitive to cultural and biological diversity, and generally inatten-
tive to broader social and ecological consequences of the moderniza-
tion process. Of course, not all of these consequences could have been 
foreseen by the early scientific pioneers, but the instrumental reason 
associated with a single-minded focus on increasing yields lacked the 
reflexivity or critical self-awareness to respond to new problems other 
than by the further application of instrumental reason. Despite the 
many criticisms of the Green Revolution, and despite the growth in 
sustainable farming, it is not over. It is simply no longer new or revo-
lutionary because it has become standard practice.64

The accelerated phase of agricultural modernization launched by 
the Green Revolution provides a graphic illustration of the overlay or 
replacement of local place and local time with space and abstract time 
through the distanciated, systematic application of modern science 
and technology to the practices of food production, transport, and re-
tail. Farm machinery is developed to apply to “gridded spaces” rather 
than local places. Crops and farm animals, and harvesting practices, 
are no longer unique to particular places nor responsively integrated 
into local ecosystems. Globalized commodity chains are increasingly 
disembedded from biological food chains in local ecosystems, result-
ing in, among other things, huge volumes of embodied nutrients and 
water being exported from or imported into ecosystems. Globalized 
food cultures (particularly the consumption of “fast foods” and highly 
industrially processed foods) have increasingly overlaid and in some 
cases displaced local food cultures. Whereas, once upon a time, peasant 
agriculture had been more or less self-sustaining, modern agriculture 
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has become a more concentrated and specialized global business that 
produces a surplus for export.

The Second Green Revolution

Yet despite growing concern over the accumulating “side effects” of the 
Green Revolution, a “second” Green Revolution is under way as a re-
sult of developments in modern biotechnology, which have enabled an-
other qualitative leap in the application of instrumental reason to food 
production. Modern agricultural biotechnology, which has produced 
“transgenic,” “genetically engineered,” “genetically modified” (GM) 
plant varieties, is qualitatively different from traditional biotechnology 
insofar as it seeks to “cross the species barrier” by inserting genes from 
a foreign species into the cells of the host organism in order to change 
the characteristics of the host organism.65 As Jan van Aken explains, 
“no traditional breeder is able to cross a carp with a potato, or a bacte-
rium with a maize plant.”66

Although research on modern biotechnology began in the 1970s, 
the first GM plant was not produced until 1981 and the commercial-
ization of GM crops did not take off until the mid-1990s.67 The first 
generation of GM agriculture has been mainly concerned to improve 
yields by, for example, improving the tolerance of crops to weed-killing 
herbicides and insect pests. The second generation has been directed 
toward enhancing the shelf life, nutritional content, taste, and color of 
agricultural commodities in order to increase their consumer appeal.

While the first Green Revolution spread rapidly to both developed 
and developing countries, the spread of GM agriculture has encoun-
tered early and strong resistance in some countries and regions. Al-
though the United States, Canada, Argentina, and more recently China 
have embraced this new agricultural technology, the European Union 
and many developing countries (most notably, India) have been more 
skeptical of its benefits and more cautious in granting approval for im-
ports. This has led to a situation of “regulatory polarization” between 
the U.S. “science-based” approach to risk assessment and the European 
Union’s “precautionary approach” and has culminated in a major dis-
pute in the World Trade Organization that was resolved in the United 
States’ favor.68 This trans-Atlantic regulatory dispute cannot be settled 

13_185-Christoff.indb   14713_185-Christoff.indb   147 6/27/13   11:32 AM6/27/13   11:32 AM



148    chapter 4

by scientists or trade policy experts because it reflects different risk 
cultures and also different food cultures.

Proponents of GM crops have claimed that modern agricultural 
biotechnology can orchestrate a second Green Revolution by producing 
higher and better quality yields and thereby solve the problem of world 
hunger while also reducing the use of pesticides and herbicides.69 For 
example, the genetically modified variety known as Bt corn contains a 
protein from the naturally occurring soil bacterium Bacillus thuringien-
sis that protects the crop from an insect known as the corn borer, which 
means that farmers do not have to spray their crop with insecticides.

In reply, opponents have pointed to a range of risks to biodiversity 
and traditional and organic agriculture. For example, they argue that 
some GM crops encourage the use of herbicides. For example, Mon-
santo has developed genetically modified varieties of “Roundup ready” 
soy and canola that are resistant to its own herbicide Roundup, so farm-
ers can spray liberally and kill all surrounding weeds without killing 
the crop. Opponents have also raised concerns that GM plants will pass 
on their GM traits to wild relatives, with unknown but possibly harm-
ful consequences for landraces and wild ecosystems.

The biggest outcry, however, has been directed against the so-called 
terminator gene or suicide seeds, which cause the second generation 
of seeds to be sterile. Devised through a cooperative research program 
between the U.S. Department of Agriculture and Delta and Pine Land 
Company, this technology has never been commercialized and is 
banned in many countries. The purpose behind this technology—to 
prevent farmers from saving and planting or selling their seeds and 
thereby uphold the patent rights of biotech seed companies—has been 
achieved through legal agreements between farmers and GM seed com-
panies. Nonetheless, the debate over the “terminator gene” has drawn 
attention to the increasing power of biotech seed companies and the 
increasing concentration and vertical integration of the industry. Ac-
cording to Thomas Bernauer, in 2000 only six biotech firms—including 
Monsanto, Novartis, and DuPont—accounted for almost 100 percent of 
the GM seed market.70

Opponents of GM agriculture argue that it merely continues the 
long-term trend of genetic erosion and loss of cultivar varieties by 
increasing the dependence of farmers on a narrow band of crops and 
on the corporations selling GM seeds. These objections have helped to 
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spawn “the slow food movement” that celebrates local genetic diver-
sity and local food cultures. Originating in Italy, this is now a global 
movement that represents one form of organized resistance to the risks 
presented by GM agriculture and the concentration of agribusiness.71 
For farmers from Italy to Ethiopia, GM agriculture potentially threatens 
the practice of saving seeds, propagating local plant varieties, and car-
rying on local agricultural traditions. Many transnational, regional, and 
national environmental NGOs, such as Friends of the Earth, have also 
conducted campaigns against GM crops.

Whereas the first Green Revolution quickly became global, opposi-
tion to GM crops has prevented their global spread. However, defend-
ers of both Green Revolutions question whether traditional or organic 
methods of agricultural production are capable of feeding a growing 
population, even if they concede that they may be much more condu-
cive to the protection of global biodiversity than modern agriculture. 
The answer to this question is not yet clear. However, the one thing 
that is clear is that neither the first nor second Green Revolution has 
solved the problem of malnutrition and world hunger, since they have 
focused mainly on increasing supply and have not paid sufficient at-
tention to the crucial issue of how food is controlled and distributed 
around the world. Stepping up food production is no solution to a 
growing population if those who are most in need cannot gain access 
to or afford that food. Nor is it a solution if it means that subsistence 
agriculture in developing countries is increasingly replaced by broad-
acre, monocultural crops for export, or if farmers become increasingly 
dependent on a global agribusiness industry that has become increas-
ingly concentrated and vertically integrated. Ultimately, a continuation 
of simple, supply-side agricultural modernization is destined to become 
self-defeating in the longer run: it carries too many risks to species di-
versity, ecosystem diversity and integrity, genetic diversity, and global 
and local food security.

The Ecological Modernization of Agriculture

The simple modernization of agriculture has produced social and 
ecological contradictions that cannot be managed merely through the 
further application of instrumental reason in the context of existing 
unequal global economic and political structures. In chapter 1 we 
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defined reflexive modernization (and reflexive globalization) as entail-
ing the critical confrontation and transformation of the processes of 
knowledge generation and dissemination, the forces of production, 
and the relations of production and the relations of definition (who 
defines and manages ecological risks) in ways that are more risk-averse 
and more accountable to all those who may potentially suffer the con-
sequence of unelected risks. The reflexive ecological modernization of 
agriculture would not negate the humanitarian goal of the first Green 
Revolution—to ensure that everyone is fed. Rather, it would seek to 
pursue this fundamental goal alongside other equally fundamental 
goals: the protection of global biodiversity, global food security, the 
protection of local food cultures, the empowerment of local farmers 
and the resilience of farming communities, and more equitable social 
control over the production and distribution of food. Reflexive ecologi-
cal modernization recognizes that multiple ends cannot be fulfilled by a 
single rationality; instrumental reason has a role to play, but it should 
be guided by other forms of reason, including communicative reason, 
to enable critical debate on how to ensure the mutual fulfillment of 
multiple ends. Reflexivity entails accountability to all those affected 
by decisions to ensure that they do not, in this case, disempower or 
impoverish local rural communities, particularly in developing coun-
tries. Efficiency in production has many advantages but it also has its 
limits. For example, if food production is to protect biodiversity, life 
support systems, and rural livelihoods in the face of a growing popu-
lation, it will need to be less dependent on fossil fuels, more diverse 
in its local production, and possibly more labor intensive. The eco-
logical modernization of agriculture must draw on a range of different 
forms of knowledge (modern scientific as well as traditional and local, 
place-based knowledge) and be socially negotiated among a range of 
different communities and stakeholders to produce new relations of 
production based on a more precautionary approach to ecological and 
social risks. A good example is the International Institute for Environ-
ment and Development’s program on “Sustaining Local Food Systems, 
Biodiversity and Livelihoods,” which is based on participatory action 
research between local NGOs, local farmers, and researchers with the 
aim of returning control over the production of food to farmers and 
local communities, repairing the damage done to soils and waterways 
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from industrial farming, and strengthening the resilience of local food 
systems and local food cultures.72

As we show in chapter 5, if this type of reflexive modernization is 
to be globalized, then it will also require much more socially and eco-
logically sensitive rules of global commerce (investment, trade) that 
respect the cultural and biological diversity of local places.

WHY SHOULD WE CARE?

The projected growth in both human population and the world econ-
omy is clearly on a collision course with the protection of the Earth’s 
biodiversity. However, not all policy makers see this as a matter of 
high political priority. Indeed, some have greeted this prospect with 
the fatalistic response: biodiversity loss is the price we will have to pay 
to maintain economic development. Why should we care about the 
disappearance of species that are of no commercial use or no aesthetic 
appeal? Why should we care about biodiversity when people are starv-
ing? And why should we bother protecting those parts of “wild nature” 
for which we can invent technological substitutes or provide proxy ex-
periences through simulation, film, or theme parks? As Martin Krieger 
once put it, “What’s wrong with plastic trees?”73

The problem with these arguments is that they presuppose a zero-
sum relationship between the satisfaction of human needs and the 
protection of diverse ecosystems, which betrays an ignorance of the 
wide-ranging and vital life-support services provided by diverse eco-
systems. The idea that new technological developments might make 
nonhuman nature increasingly redundant is based on a thoroughly 
instrumental posture toward the nonhuman world that also grossly 
underestimates the complexities and multiple functions and values of 
diverse ecosystems.

The Millennium Ecosystem Assessment has highlighted the impor-
tant links between the protection of “ecosystem services” and human 
well-being and development. These ecosystem services are grouped 
into four general categories: supporting (such as soil formation and re-
generation, nutrient cycling); provisioning (such as the supply of food, 
water, wood, fiber, fuel, genetic resources); regulating (such as decom-
posing wastes, purifying air and water, climate, flood moderation); 
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and cultural (such as educational, recreational, spiritual, and aesthetic 
values).74 The assessment has also highlighted the connections between 
these various ecosystem services and the constituents of human well-
being, including security, health, good social relations, and freedom of 
choice and action.

These arguments build on the wisdom of traditional farming prac-
tices and the insights from many expanding subdisciplines in the bio-
logical and earth sciences as well as new disciplines in the social sciences 
and humanities, such as environmental sociology and philosophy, that 
emerged in the late 1970s in response to growing ecological problems.75 
Yet many environmental philosophers have questioned why we should 
value biodiversity only for the “services” or utility it provides human 
communities rather than for its own sake or its “intrinsic value.” If the 
case for the protection of biodiversity rested exclusively on instrumen-
tal or “service”-based arguments, then particular species or particular 
ecosystems would be considered dispensable to the extent that they 
were not essential to the performance of an ecosystem service and 
were not commercially valuable or if technological substitutes could be 
found for the uses they might have otherwise provided.

As we saw in chapter 2, simple modernization is premised on a 
thoroughly instrumental and anthropocentric posture toward the non-
human world; it is based on the conceit that nonhuman species have no 
other reason for being on Earth but to serve human purposes. Like rac-
ism and sexism, anthropocentrism—sometimes referred to as “human 
speciesism” or “human chauvinism”—is based on a set of self-serving, 
hierarchical dualisms of self/other and human/nonhuman that deny or 
denigrate difference. An ecological sensibility would reject these dual-
isms and acknowledge that there are differences as well as similarities 
and continuities between humans and other species. To the extent that 
nonhuman species have different “modes of being” in the world, then 
they should not have to be like humans, or be commercially or instru-
mentally valuable or aesthetically appealing to humans, before they 
earn the right to exist as a species.

Nonetheless, humans are dependent on a wide-range of nonhuman 
species for their sustenance and survival, so the core political question 
raised by the biodiversity crisis is how to transform the processes of 
modernization and globalization to ensure the mutual flourishing of 
human societies and the Earth’s biodiversity. As we noted earlier, this 
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is a particularly acute challenge given that the richest countries of the 
world have derived the greatest benefit from the Earth’s biodiversity 
while the areas of richest terrestrial biodiversity are located in some of 
the poorest countries of the world.

GOVERNING BIODIVERSITY

The processes of globalization have not only accelerated biodiversity 
loss but also generated a variety of different cultural, political, and 
regulatory efforts to protect biodiversity. Beginning with the discov-
ery of species, and the phenomenon of extinction, and developing 
through the expansion of research and education in biological science 
and culminating with the rise of environmental NGOs, state environ-
mental agencies, and intergovernmental organizations and multilateral 
environmental agreements, the processes of modernization and global-
ization have produced a new ecological awareness of biodiversity as a 
planetary asset. We humans are now understood not only as members 
of particular communities or nation-states but also as members of a 
particular species that has profoundly transformed the distribution and 
abundance of other species.

The last sixty years have seen a growing array of transnational 
NGOs, movements, and intergovernmental organizations that have 
formed with the primary objective of protecting biodiversity while also 
safeguarding the human communities that are dependent on biodiver-
sity. These include international organizations such as IUCN (a unique 
partnership between governments and state-based nature conservation 
organizations), the Food and Agricultural Organization, and major in-
ternational environmental NGOs ranging from the World Wide Fund 
for Nature and Greenpeace to La Via Campesina (The International 
Peasant Movement), which formed in 1993 to represent the interests 
of small and medium peasant farmers, indigenous communities, land-
less people, and agricultural workers against the threats posed to their 
dependence on biodiversity by agricultural modernization and the in-
creasing concentration of the global seed industry.76

Just as the causes of biodiversity loss are many and varied, so too 
has been the regulatory response. The traditional response at the na-
tional level has been to set aside national parks and nature reserves for 
habitat protection and enact various forms of legal protection such as 
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endangered species legislation. The precedent for setting aside large 
areas of “wilderness” was set in the 19th century with the establishment 
of Yellowstone National Park in 1872, followed closely by the Royal 
National Park in Australia in 1879.77 Many developed countries in the 
so-called New World regions with large tracts of ecologically intact 
land, such as North America, Australia, and New Zealand, have strong 
wilderness preservation movements dating from this period, and the 
tensions between preservationist and resource conservationist move-
ments has remained a key axis of environmental conflict ever since.

However, the original motivation for establishing national parks 
was to protect “sublime nature” or pristine “scenery” for aesthetic 
pleasure and human health and recreation rather than to protect threat-
ened biodiversity per se. For example, the U.S. Wilderness Act (1964) 
defines wilderness as “an area where the earth and community of life 
are untrammelled by man, where man himself is a visitor who does 
not remain.” This idea of wilderness as a “people-less place” has been 
criticized in more recent decades as Eurocentric and racist by indig-
enous peoples, who have long inhabited these New World regions.78 
Other critics have argued that the concept of wilderness is a legacy 
of the Western, romantic imagination, which rests on a bifurcation 
between the domestic and the wild, the “native” and the “civilized,” 
and the human and the nonhuman world. The word wild has different 
connotations in different languages, not all of which summon the same 
aesthetic or recreational response. The world’s largest international 
environmental NGO dedicated to the protection of endangered species 
changed its name in 1986 from the World Wildlife Fund (WWF) to the 
World Wide Fund for Nature (although WWF is still retained in the 
United States and Canada) in recognition of these cultural differences.

The setting aside of ecologically intact land has also been politically 
controversial in the West because it seeks to “lock up natural resources” 
and impede the development process. However, it has been especially 
controversial in developing states eager to advance their prosperity 
through the utilization of their natural resources and control their 
own destiny in the postcolonial period. The protection of endangered 
wildlife for wealthy Western eco-tourists and the establishment of pro-
tected areas (including via “debt-for-nature” swaps and the exclusion 
of their original native owners) funded by Western governments or 
environmental NGOs have been criticized as another form of ecologi-

13_185-Christoff.indb   15413_185-Christoff.indb   154 6/27/13   11:32 AM6/27/13   11:32 AM



remaking nature    155

cal colonialism that has not only displaced indigenous peoples but also 
undermined local livelihoods, sometimes coercively.79

Indeed, the rationale for establishing protected areas has evolved 
considerably in the latter half of the 20th century and has moved well 
beyond the Western preoccupation with “wilderness” or certain charis-
matic mammal species to include the protection of diverse ecosystems 
in recognition of the myriad services they provide for human devel-
opment.80 An ecosystem approach transcends the tensions between 
exploitation and preservation.81 The protection of biodiversity is also 
increasingly recognized as a means of protecting culture diversity and 
sustainable livelihoods. Many wildlife conservationists and wilder-
ness preservationist organizations have responded to these criticisms 
by adapting their rationales and strategies to work with indigenous 
peoples and other local communities dependent on biodiversity for 
their livelihoods.

While protected areas are one important means of protecting bio-
diversity, they are by no means sufficient. Indeed, some critics have 
argued that the idea that wild species and their habitats should be 
fenced off and patrolled in order to keep wildlife in and people out has 
created new problems and contradictions not only for the local people 
locked out but also the biodiversity that is locked in.82 This is because 
protected areas represent only isolated fragments of biodiversity, and 
their establishment is often taken as a license to exploit everywhere 
else. This can only be avoided by a “whole-of-landscape” approach to 
nature conservation. Moreover, most protected areas contain genetic 
pools too small to sustain larger species over time and will not safe-
guard biodiversity from the looming threat of climate change. The big-
ger challenge, then, is to transform the modernization and globalization 
processes so that biodiversity loss is no longer a routine consequence of 
economic exchanges and so that biodiversity is encouraged to flourish 
everywhere, and not just in the designated protected areas.

Common Heritage or Common Concern?

The growing recognition of the multiple public benefits provided by 
biodiversity has prompted many advocates to argue that it should be 
treated as a common planetary asset that is made available to all on an 
equitable and sustainable basis. Many have invoked the international 
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legal principle of “common heritage of humankind,” arguing that 
biodiversity, like the oceans, should be held in trust for the benefit of 
future generations rather than exploited for national or private benefit. 
These arguments gained official recognition in the World Heritage Con-
vention 1972, which recognizes “natural heritage” as “world heritage,” 
and the Food and Agricultural Organization’s nonbinding International 
Undertaking on Plant Genetic Resources 1983, which declared that plant 
genetic resources were part of the “heritage of mankind” and available 
to all. However, the idea that biodiversity should be considered “com-
mon heritage” has encountered strong resistance from nation-states, 
which have strongly resisted relinquishing “permanent sovereignty” 
over the natural resources in their territory, and from private firms, 
who wish to assert their intellectual property rights and patent rights in 
hybridized seeds or pharmaceutical products derived from the genetic 
resources of nonhuman species.

These claims and counterclaims set the scene for the negotiation of 
the Convention on Biological Diversity (CBD) 1992, which serves as the 
centerpiece of the international effort to protect biodiversity. Before 
then, the international governance of biodiversity had taken the form 
of a wide range of ad hoc treaties designed to protect particular species 
(such as the Whaling Convention 1946 and various regional and interna-
tional treaties to protect migratory species), to address particular threats 
to biodiversity (such as the Convention on International Trade in Endan-
gered Species of Wild Flora and Fauna 1973), and to establish particular 
protected areas, such as the “biosphere reserves” under the 1970 “Man 
the Biosphere program” or “natural heritage” under the World Heritage 
Convention 1972.

Prior to the CBD, the first systematic attempt to move beyond this 
patchwork approach, and from a philosophy of cure to a philosophy of 
prevention, was IUCN’s World Conservation Strategy 1980.83 Building 
on the Sto ckholm Action Plan arising from the United Nations Con-
ference on the Human Environment held in Stockholm in 1972, this 
strategy sought to reconcile human development with biodiversity pro-
tection through the simultaneous pursuit of three basic objectives: the 
maintenance of ecological processes and life-support systems, the pres-
ervation of genetic diversity, and the sustainable utilization of species 
and ecosystems. The nonbinding strategy also provided a wide range 
of recommendations for anticipatory and cross-sectoral environmental 
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policies and community participation in the development of conserva-
tion strategies. This was followed by the World Charter for Nature, ad-
opted by the United Nations General Assembly in 1982.84 The strategy 
and charter served as significant precursors to the Brundtland Report, 
albeit with a more pronounced focus on biodiversity and with much 
less influence on states or the major international economic institutions 
such as the World Bank Group and the International Monetary Fund.

Like the World Conservation Strategy, the CBD was based on three 
basic objectives: the conservation of biodiversity, the “sustainable uti-
lization” of its components, and the fair and equitable sharing of the 
benefits arising from the utilization of genetic resources (including 
the transfer of relevant technologies [Article 1]). The CBD called on 
states to develop national strategies, plans, and programs to protect 
biodiversity and ensure its sustainable utilization, such as the estab-
lishment of protected areas and a range of other measures concerning 
in situ biodiversity protection, including respecting and protecting 
indigenous knowledge (Article 8). However, these obligations were 
couched in quite general terms and left considerable discretion to states 
to interpret and implement at the national level. Moreover, most of the 
negotiating energy, political contestation, and subsequent treaty devel-
opment have focused on the rules for utilizing genetic resources rather 
than protecting biodiversity.

Major asymmetries in the global distribution of terrestrial biodi-
versity and the distribution of research and development capability 
in genetic resources shaped the CBD’s provisions on the utilization 
of genetic resources. Biodiversity-rich developing countries wished to 
protect their control over their genetic resources and prevent “biopi-
racy”—the commercial development of genetic resources by corpora-
tions based in technologically advanced countries without compensa-
tion to the peoples or nations in whose territory the material is derived. 
Developed countries with strong biotech and pharmaceutical industries 
wished to gain access to such resources and to protect their intellectual 
property rights and patent rights in the genetic material they developed 
for commercial purposes. This tug-of-war largely sidelined the con-
cerns of indigenous peoples and local peasant farmers, who wished to 
protect their traditional knowledge (especially in relation to traditional 
medicines and plant varieties). Whereas the International Undertaking 
on Plant Genetic Resources had focused on the protection of traditional 
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farmers’ rights (particularly in centers of origin and crop diversity) and 
declared that plant genetic resources were “common heritage,” the pre-
amble to the CBD merely declared that the conservation of biological 
diversity is a “common concern of humankind.” The sovereign rights 
of states over their natural resources were upheld, and access to genetic 
resources was made subject to the prior informed consent of the host 
state. Intellectual property rights and patent rights in genetic material 
were recognized but partially qualified by provisions that required 
the fair and equitable sharing of benefits from the research and com-
mercial utilization of genetic material on mutually agreed terms.85 The 
United States strongly objected to these latter provisions on behalf of 
its biotech and pharmaceutical industries. While the United States later 
signed the CBD, it has never been ratified on the ground that it does not 
provide adequate protection for intellectual property rights.

The CBD contains deep-seated tensions that reflect the conflicting 
social forces that produced it. On the one hand, it seeks to promote the 
conservation and sustainable use of biodiversity. On the other hand, 
it provides a legal framework for the further “enclosure” of the global 
commons, in this case genetic resources, which is a precondition for 
their commodification and commercialization.86 The commodification 
of biodiversity may be seen as a legacy and continuation of the “second 
Green Revolution” and highlights the ways in which global markets are 
politically constituted through international and national regulation.

The two protocols that have been negotiated under the auspices of 
the CBD likewise remain focused on genetic resources. The Cartagena 
Protocol on Biosafety 2000 provides a prior-informed-consent regime 
for the safe transboundary movement of “living modified organisms,” 
while the Nagoya Protocol 2010 seeks to provide greater clarity and 
legal certainty to providers and users of genetic resources in relation to 
both access and benefit sharing.87 The Nagoya Protocol sets out obliga-
tions to seek the prior informed consent of, and the sharing of benefits 
with, indigenous and local communities, but this obligation is only 
triggered where traditional rights over genetic resources are already 
established under domestic law, which is often not the case.

The CBD and Nagoya Protocol are primarily focused on nonag-
ricultural genetic resources. Agricultural genetic resources had been 
covered by the FAO’s Undertaking on Plant Genetic Resources, but 
this has been superseded by the International Treaty on Plant Genetic 
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Resources for Food and Agriculture 2001 (referred to as the Seed Treaty), 
which was negotiated after the CBD and made consistent with some 
of its key provisions. Like the CBD, the Seed Treaty recognizes the 
sovereign right of states over their plant genetic resources for food and 
agriculture. However, it also sets up a multilateral system of access 
and benefit sharing among parties to the treaty for some sixty-four key 
food crops and twenty-nine forage species. Farmers’ rights to save and 
exchange seeds are acknowledged but, following the model of the CBD, 
the onus on securing these rights rests with national governments.88

Commercial interests have been even more pronounced in shaping 
international efforts to protect the world’s forests. For example, the 
International Tropical Timber Agreement 1983 (and successor agree-
ments in 1994 and 2006), which established the International Tropical 
Timber Organization, provides a framework for cooperation among 
producers and consumers of tropical timber in order to expand and 
diversify the trade in tropical timber while promoting sustainable man-
agement practices and preventing illegal logging. Yet this agreement, 
which is essentially a commodity agreement designed to promote the 
expansion in the tropical timber trade, has had a minimal effect on 
protecting the rich biodiversity in tropical forests. Efforts to negotiate 
a more comprehensive, legally binding treaty to protect forests for the 
1992 Earth Summit failed to garner sufficient support from states. The 
fallback agreement was a nonbinding Statement on Forest Principles 
that upholds “the sovereign and inalienable right” of states “to utilize, 
manage and develop their forests in accordance with their development 
needs and level of socio-economic development.”89 The statement also 
endorsed an open and nondiscriminatory trading system (Principle 
13(a)) and closed off further opportunities for developing new rules of 
commerce that actively encourage sustainable forest practices through 
mechanisms such as trade sanctions.

The failure of states to agree to strong rules to protect forests has 
prompted the development of unique coalitions between business, la-
bor, and civil society organizations to govern transnational commodity 
chains in timber by setting up independent certification and labeling 
schemes, such as the Forest Stewardship Council to promote the sus-
tainable production of timber.90 A similar initiative has been launched 
to protect fisheries under the Marine Stewardship Council. While 
such schemes have gained some market influence, they have not been 
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sufficient to introduce any systematic accountability for biodiversity 
loss along transnational commodity chains.

While global awareness of a looming biodiversity crisis emerged 
well before the neoliberal phase of economic globalization, most in-
ternational efforts to protect biodiversity since the late 1980s have had 
to contend with a dominant neoliberal economic orthodoxy that has 
resisted bending the rules of trade and finance in ways that actively 
protect biodiversity on a systematic basis. As Alexander Wood, Pamela 
Stedman-Edwards, and Johanna Mang argue, “The race to save bio-
diversity is being lost because the factors contributing to it are more 
complex and powerful than those forces working to protect it. At the 
heart of this dynamic is a global failure to understand and implement 
sustainable development.”91 In the next and final chapter we explore 
this core global governance challenge.
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Governing the Planet

chapter 5

Every system of domination generates its own distinctive set of 
opportunities for challenge and transformation, and neo-liberal 
globalization is no exception. 

—Peter Evans1

Our primary aim in this book has been to explore the relationship 
between globalization and global environmental change from three 
mutually informing perspectives: historical/sociological, critical, and 
normative.

Our core historical/sociological argument is that the most recent 
phase of globalization is neither the primary nor the only driver of 
global environmental degradation. We have shown that global envi-
ronmental degradation was clearly manifest well before the rise of neo-
liberal economic globalization in the 1980s, and that this degradation 
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was predominantly the result of a much longer wave of modernization 
that began with European imperial expansion in the early modern 
period. However, the neoliberal phase of economic globalization has 
dramatically accelerated and intensified environmental degradation to 
the point where it threatens to undermine both the broader processes 
of globalization and the Earth’s life-support systems. The global spread 
of capitalist markets, aided by new communication and transport tech-
nologies, has radically accentuated the compression of space and time 
that is the hallmark of the modernization process. Local place and time 
are increasingly overlaid with abstract space and time, producing more 
abstract social relations along with a biophysical world that is increas-
ingly exploited, disassembled, transported, reassembled, and consumed 
in different parts of the planet. These developments also have important 
political consequences. Growing global economic interconnectedness 
has produced increasing ecological disconnectedness by extending the 
separation between decision makers (both producers and consumers) 
and affected “environments.” This has reconfigured the relationships 
between those who reap the benefits of globalization and those who 
suffer the social and ecological impacts across space and time.

We have also shown that globalization is a multifaceted, highly 
uneven, and sometimes contradictory process. While it has intensified 
global environmental degradation and skewed the distribution of envi-
ronmental harms and risks, it has also generated a range of governance 
responses to such degradation, which we summarized in table 1.1.2 The 
task of this concluding chapter is to assess these responses, identify the 
key challenges from the standpoint of our critical and normative per-
spectives, and suggest a way forward. As we shall see, these governance 
challenges cannot be underestimated.

Our core critical argument, which we illustrated in our case studies 
on climate change and biodiversity, is that the forces that are working 
to produce systemic and cumulative global environmental degradation 
are more complex, entrenched, and powerful than those working to 
protect the global environment. By “forces” we mean the various social 
relations of power—material, institutional/structural, and discursive—
that have combined to perpetuate and normalize practices that gener-
ate environmental degradation. We see the looming global ecological 
crisis generated by these practices as, in part, a symptom of a political 
accountability crisis between those who generate and/or benefit from 
the production of ecological risks and those who involuntarily suffer 
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the consequences. In short, in its neoliberal form, globalization has 
made it easier for more powerful social agents and social institutions to 
avoid or evade taking responsibility for the consequences of their deci-
sions and actions. This has produced what Rob Nixon has called “slow 
violence”—the gradual and sometimes invisible spatial and temporal 
displacement of environmental impacts, particularly onto the most 
disempowered and marginal communities, as well as nonhuman spe-
cies.3 This accountability crisis lies at the heart of the failure of global 
environmental governance.

Finally, our core normative argument is that both the processes 
of modernization and globalization need to become more reflexive in 
ways that reverse this “slow violence” before it quickens and becomes 
more visible and extreme and before global tipping points are reached. 
Here our meaning of “reflexive” moves beyond the usual understand-
ing of self-aware and self-critical (with the “self” standing for indi-
viduals, communities, organizations, and institutions). While this is a 
necessary part of reflexivity, it is also too confined and self-absorbed 
for our purposes in that it merely requires actors and institutions to re-
flect continually on the conditions of their own action and decisions to 
ensure their own reproduction and flourishing in complex, nonlinear, 
and dynamic social and ecological systems.

Our normative understanding of reflexivity is not only self-regard-
ing but also other-regarding. That is, both agents and social structures 
must become more attentive to the consequences of their actions and 
impacts on others through space and time. Below, we argue that this 
requires building on but also moving beyond conventional liberal un-
derstandings of accountability and responsibility, based on individual 
agency, direct causation, and culpability, toward a postliberal, cosmo-
politan understanding of “extended responsibility” that is more appro-
priate to a complex, interdependent, and globalizing world.

Before exploring what this might mean for governance, it is neces-
sary to take stock of the global governance effort to protect the global 
environment thus far.

THE FAILURES OF 

GLOBAL ENVIRONMENTAL GOVERNANCE

If we were asked to design a global governance system capable of pro-
tecting the global environment in a globalized world, we would not 
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recommend an anarchic system of sovereign states based on exclusive 
territorial rule, supplemented by international agreements and rules 
based on state consent. This system is particularly ill-suited to man-
aging ecological problems that manifest on a global scale, whether 
cumulative or systemic. Yet, for better and for worse, this is the system 
that we have inherited. It is a system that emerged in the early modern 
period, well before the problem of global environmental change was 
recognized, and it has become powerfully entrenched. It is a system 
that has managed to adapt slowly in response to new environmental 
challenges, but these adaptive efforts have thus far been faltering and 
insufficient. Given the diminishing time we have to avert ecological cri-
sis, we must find a way of working more creatively with, around, above, 
and below this system rather than entertain the political fantasy that we 
can design and build new global governance institutions from scratch.

Of course the system of sovereign states is only one—albeit the most 
significant—component of a much larger set of governing practices and 
structures that together shape environmental decision making. Here it 
is useful to distinguish between governance, understood as the practice 
of public and private policy making, rule making, or standard setting, 
and governance structures, which provide the formal or informal frame-
work of norms and decision-making procedures under which decisions 
are made and implemented.

On this broader understanding, global environmental governance 
encompasses not only national, subnational, and international envi-
ronmental regulation but also public-private partnerships and various 
forms of private or “civil” regulation, including corporate environmen-
tal responsibility practices and other voluntary codes of conduct, en-
vironmental management systems, environmental policy networks, en-
vironmental certification schemes, and organized consumer boycotts. 
These various forms of hybrid and civil governance can sometimes 
complement and strengthen domestic regulation and international 
regimes. In other cases, they may compensate for regulatory gaps or 
weaknesses in state-based regulation. A prominent example is the 
Forest Stewardship Council discussed in chapter 4, which is a direct 
response to the weaknesses and gaps in international forest regulations.

A broad and critical understanding of governance helps us to iden-
tify the various social relations of power that shape social understand-
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ings, practices, and environments. These include not simply material 
power (the power to coerce or induce via the payment of money or 
resource provision) but also the regulatory and constitutive power of 
rules and social structures and the discursive power to define what is 
normal or legitimate.4 Instead of conceptualizing governance as an ab-
stract process that stands above society and the economy, we see it as 
a web of rules, relationships, practices, and understandings that both 
shape, and are shaped by, society and the economy.

International environmental governance is clearly only a subset of 
global environmental governance. However, it remains the most signifi-
cant subset. Despite the debate about “the decline” of the state in the 
wake of economic globalization, states are still the primary gatekeep-
ers of the global order. We therefore begin with a critical examination 
of environmental multilateralism, which is the traditional first port of 
call for those interested in understanding efforts to redress global and 
transboundary environmental problems.

The Paradox of Environmental Multilateralism

Environmental treaty making has been one of the biggest growth ar-
eas in multilateral cooperation among states in the past half century, 
and for good reason, given the spectacular growth in environmental 
problems during the same period. According to the International 
Environmental Agreements (IEA) Database Project, states have ne-
gotiated a total of more than 1,100 multilateral environmental agree-
ments, more than 1,500 bilateral environmental agreements, and 
more than 250 other environmental agreements.5 New environmental 
agreements accumulated at an increasing rate throughout the second 
half of the 20th century, with a record number being generated in the 
1990s (see figure 5.1). This expanding body of treaty law is a testa-
ment to the limitations of the preexisting customary international 
law principle of state responsibility for environmental harm, which 
provides that no state may use its territory in ways that causes seri-
ous injury to the territory, property, or population of another state.6 
This principle, which has proved to be both reactive and limited in 
its application, focuses on adjudicating the use of territorial rights by 
states, rather than protecting victims or ecosystems per se.7
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At the same time, the various agencies and programs of the United 
Nations have played an increasingly active role in promoting envi-
ronmental protection from the 1970s and sustainable development 
from the late1980s. This has included the facilitation of four major 
environmental summits, beginning with the United Nations Confer-
ence on the Human Environment held at Stockholm in 1972, which 
saw the establishment of the United Nations Environment Program 
(UNEP). However, it was the so-called Earth Summit (formally 
known as the United Nations Conference on Environment and Devel-
opment or UNCED), held twenty years later at Rio de Janeiro in 1992, 
which remains the high water mark of international environmental 
concern, normative development, and institutional innovation. It not 
only served as the venue for the final negotiation and signature of the 
Framework Convention on Climate Change (UNFCCC) and the Con-
vention on Biological Diversity (CBD). It also produced the United 
Nations Declaration on Environment and Development (“the Rio 
Declaration”), which provided a pithy statement of sustainable de-
velopment principles, along with Agenda 21—a more detailed action 
plan for moving toward sustainable development. The Earth Summit 

Figure 5.1. Multilateral environmental agreements
Source: Ronald B. Mitchell. 2002–2010. International Environmental Agreements Database Project (Version 

2010.2). Available at: http://iea.uoregon.edu/. 
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also established the Commission for Sustainable Development (CSD) 
to oversee implementation of Agenda 21.

The two subsequent environmental summits—the 2002 World 
Summit on Sustainable Development held at Johannesburg in 2002 and 
the United Nations Conference on Sustainable Development (UNCSD 
or “Rio+20”), held in Rio de Janeiro in 2012—were designed to 
strengthen international commitment and progress toward sustainable 
development but neither produced any significant further progress. We 
assess the outcomes of Rio+20 below.

Although states are the primary actors in multilateral environmen-
tal negotiations and summits, they now attract a much wider cast of 
players. They depend on the expertise of the international scientific 
community and other professional networks, and they serve as a mag-
net for transnational environmental NGOs, industry groups, policy 
think tanks, and research organizations. At many of these negotia-
tions, non-state actors outnumber state-based negotiating delegations 
and play important roles in monitoring, advising, analyzing, criticiz-
ing, and cajoling the formal negotiators and in informing wider pub-
lics of progress, or lack thereof. Many least developed states—those 
that are the most vulnerable to global environmental change—now 
depend on expertise, support, and advice from NGOs, including sci-
entific and policy think tanks. Just as national public spheres serve 
as forums for critical debate about national laws and policies, these 
specialized transnational public spheres serve as a forum for critical 
debate about the negotiations, legitimacy, and effectiveness of multi-
lateral environmental negotiations and agreements.

New global communications technologies have also enabled virtual 
participation in many aspects of multilateral negotiations and side-
events along with more creative global environmental campaigns. The 
most notable is 350.org, a global grassroots campaign to reduce atmo-
spheric concentrations of CO

2
 from current levels of around 392 to 

below 350 parts per million.8 The most spectacular of 350.org’s many 
campaigns has been the coordination of 5,200 simultaneous rallies and 
demonstrations in 181 countries in October 2009 in the lead-up to the 
Copenhagen climate conference, which has been dubbed the “most 
widespread day of political action in the planet’s history.”9

Yet the question remains: has this spectacular growth in environ-
mental multilateralism—cajoled and monitored by expanding global 
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networks of civil society actors—made a difference to the global en-
vironment? The short answer is yes, but not much. The traditional 
prerogative of states to develop their natural resources as they see fit 
has now been qualified by new environmental responsibilities, reflected 
in both treaty and customary international law and so-called soft law 
(declarations, actions plans). At the discursive level, states have repeat-
edly affirmed their commitment to sustainable development, along with 
the principles of the Rio Declaration, which include the precautionary 
principle, the “polluter pays” principle, and the principle of “common 
but differentiated responsibilities” between developed and developing 
countries. This has produced a modest “greening of sovereignty,” pav-
ing the way for a possible further evolution in the role of states from 
exclusive overlords of their territory toward the idea that states are eco-
logical trustees of their territories with environmental responsibilities 
not only to their citizens but also the global community.10

Yet despite these shifts, the global environment continues to deterio-
rate. As we saw in chapters 3 and 4, the UNFCCC, the Kyoto Protocol, 
and the Copenhagen Accord have not managed to prevent rising global 
emissions, while the Convention on Biological Diversity has not suc-
ceeded in slowing the rate of species extinction or the rate of erosion of 
genetic diversity or ecosystem diversity. And so the paradox of environ-
mental multilateralism is that while environmental treaty output in these 
areas has increased, the most serious and irreversible global environmen-
tal problems facing the international community have worsened.

Explaining the Paradox

The traditional approach of global governance scholars has been to 
explain this paradox by focusing on the problems that are endemic 
to environmental treaty making. These include the slow processes of 
consensus-based multilateralism exacerbated by persistent disagree-
ments and mistrust between developed and developing countries over 
burden sharing, both of which give rise to the “tragedy of the global 
commons”: fragmentation and lack of coordination and integration in 
the environmental treaty system, weak and/or poorly enforced treaty 
obligations, and persistent regulatory gaps.11

The source of the tragedy of the commons lies in the fact that global 
environmental protection is a public good but states are self-interested 
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actors. Since the costs of taking protective action accrue to cooperating 
states but the gains are enjoyed by everyone, then in the absence of full 
information, trust, and mutual assurance that other states will do their 
fair share, it is more “rational” for states to defect and free ride on the 
actions of others than to cooperate in the collective effort, even with full 
knowledge that this will make all states worse off in the long run. Since 
full information, trust, mutual assurance, and agreement over what is a 
fair share are in short supply, then agreements are hard to negotiate and 
invariably suboptimal. Leadership by powerful states or groupings of 
states that have the motivation and capacity to furnish the costs of col-
lective action can break this cycle. However, apart from the European 
Union, few developed states (or regions) have been prepared to play an 
environmental leadership role. Indeed, since the birth of the modern 
environmental movement in the 1960s, the United States has moved 
from an international environmental leader to laggard.12

Environmental treaty texts are negotiated line by line and agreed 
by a consensus among all parties (unless they agree—again by consen-
sus—to establish rules that allow majority voting). Treaty provisions 
typically represent “lowest common denominator agreements” to en-
courage the wide participation that is necessary to address collective ac-
tion problems. Many such provisions reflect ambiguous compromises 
among hardened negotiating blocs.

Persistent disagreement over burden sharing, particularly along 
North/South lines, has seriously hampered progress. Although the co-
lonial era has officially ended, the legacy of that era continues to shape 
international environmental politics in profound ways. Developing 
countries have repeatedly accused developed countries of securing and 
maintaining their historic economic advantage and high consumption 
lifestyles at the expense of the developing world. As we saw in chapter 
3, countries least responsible for climate change will suffer the worst 
impacts, but major developed country emitters like the United States 
have refused to commit to action to meet obligations under the inter-
national climate treaty in the absence of corresponding commitments 
from major developing countries with much lower per capita emissions 
profiles and standards of living. In chapter 4, we saw that many of the 
poorest countries in the world are home to the richest biodiversity, 
but the richest countries in the world have derived the greatest benefit 
from the exploitation of the Earth’s species and ecosystems. In both 
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cases, developing countries are being asked to refrain from engaging in 
practices (e.g., exploiting fossil fuels and forests) that enabled the de-
veloped world to acquire its economic strength, and given their unmet 
development needs they have been loath to exercise restraint without 
assistance or compensation from those with greater capacity. This is 
reflected in demands that developed countries assist with capacity 
building, provide the new and additional financial resources necessary 
to pursue environmental protection, and transfer the technologies that 
are needed to “leapfrog” over the path of “dirty” and “carbon-intensive” 
industrialization trodden by the developed countries.

For their part, developed countries demand that the rapidly grow-
ing developing countries should take on a greater burden-sharing role, 
must not be exempt from international legal obligations, and should 
engage in greater monitoring, reporting, and verification of the new en-
vironmental initiatives financed or supported by developed countries. 
For some countries, such as the United States, this demand has become 
a precondition for cooperation.

Most environmental treaties are negotiated in response to discrete 
environmental problems, rather than in response to the general global 
environmental predicament, and only appear when states are suf-
ficiently motivated to make treaty commitments. Unlike multilateral 
trade agreements, the general approach in multilateral environmental 
agreements has been to provide incentives to encourage participation 
and compliance rather than punitive sanctions such as countermea-
sures or damages. The proliferation of environmental treaties, along 
with environmental “soft law” such as international declarations and 
action plans, has also produced increasing “treaty congestion,” dupli-
cation, and overlap and tensions among different treaties with slightly 
different memberships. While this proliferation increases the points 
of political access for civil society actors in developed countries, it 
has also encouraged “forum shopping” among states and strained the 
capacity of many developing states to keep abreast of negotiations or 
to implement commitments.

Finally, although the number of environmental treaties has grown 
significantly, there still remain many significant regulatory gaps from 
the standpoint of global environmental governance. For example, there 
is no international legal instrument regulating the environmental ac-
tivities of transnational corporations; few agreements that prevent trade 
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in products, semifinished products, and components from unsustain-
able industries along transnational supply chains; no agreement that 
anticipates and seeks to manage the increasing physical volume of com-
modities produced and consumed; no agreement to assist the global 
movement of environmentally displaced persons; and no agreement to 
anticipate and regulate geoengineering.

Yet if we want a fuller understanding of the paradox of environmen-
tal multilateralism, it is necessary to look beyond these endemic prob-
lems to a set of more deep-seated, interlocking problems, the resolution 
of which is a condition precedent to an effective environmental treaty 
system. Here we single out five such problems:

1.  States have failed to integrate environmental and development 
governance at the national level.

2.  States have failed to integrate environmental and economic gov-
ernance at the international level.

3.  Powerful social forces continue to resist or co-opt efforts to 
transform economies and societies in a more ecologically sus-
tainable direction.

4.  The neoliberal economic discourse remains globally dominant, 
undermining sustainable development and ecological modern-
ization discourses and practices.

5.  All of the above persist because national and international ac-
countability mechanisms remain weak and inadequate in a glo-
balizing world.

These problems are mutually reinforcing, but as it is impossible to dis-
cuss them all at once, we treat each in turn.

Environment-Economy Integration Failure 

at the National Level

If all states managed the processes of production and consumption in 
their territories in ways that protected their “national” environment 
and biodiversity and avoided any transboundary environmental spill-
over effects, then there would be no need for environmental multilat-
eralism, and no need for us to write this book. However, the thorough-
going integration of economic activity and environmental protection 
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at the national level is yet to occur. As chapter 2 argued, economic 
development as a practice and ideology enabled the transformation of 
“pre-modern” societies into “modern” societies, and it remains a fun-
damental purpose of the modern state. In the postcolonial era, the dis-
tinction between “developed” and “developing” countries serves as the 
core binary around which states are classified. Since the development 
of the United Nations System of National Accounts (SNA) in the 1950s, 
this status is typically determined according to a state’s gross domestic 
product (GDP). Developed countries seek to maintain or enhance their 
developed country status, while developing countries seek to catch up. 
Yet GDP was never intended to serve as a measure of national or human 
progress. As Robert Kennedy eloquently argued in 1968:

Gross National Product counts air pollution and cigarette advertising, 
and ambulances to clear our highways of carnage. It counts special locks 
for our doors and the jails for the people who break them. It counts the 
destruction of the redwood and the loss of our natural wonder in chaotic 
sprawl. It counts napalm and counts nuclear warheads and armored cars 
for the police to fight the riots in our cities. . . . It measures everything in 
short, except that which makes life worthwhile.13

States have sponsored and regulated environmental exploitation from 
the early modern period onward, but it is only since the late 1960s and 
early 1970s that environmental protection has become an identifiable 
purpose in the contradictory repertoire of state activity. In developed 
countries, this innovation reflected the rise of the modern environmen-
tal movement, which pushed environmental issues and conflicts onto 
the policy agenda and led to the establishment of dedicated multipur-
pose environmental agencies, the rise of environmental policy profes-
sionals through expanded tertiary training, and the expansion and 
deepening of environmental regulation.

Even so, until the Brundtland Report’s influential promotion of sus-
tainable development in 1987, the goals of economic development and 
environmental protection were seen to be in fundamental tension—a 
view shared by governments, industry, and environmentalists (includ-
ing limits-to-growth advocates) alike. States in the West and the East, 
and the North and the South, managed this tension in ways that gave 
a clear priority to the more deeply entrenched goal of economic de-
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velopment, pursued through conventional economic growth involving 
accelerating use of an increasing volume of material resources.

The Brundtland Report and the 1992 Earth Summit challenged this 
zero-sum relationship and defended the virtues of thoroughly integrat-
ing environmental, social, and economic development goals. Different 
states have responded to this challenge with a variety of political com-
promises, depending on their level of development, economic structure 
(and “variety of capitalism”), political institutions, and configuration 
of social forces. Most developed states articulated new, overarching 
sustainable development strategies or Green Plans—implemented with 
varying and usually very modest degrees of success—and new linkages 
were made between environmental policy and other policy domains.14 
In Western Europe, in particular, a new “strategy” of weak ecological 
modernization emerged in the 1980s. This approach highlighted the 
economic and environmental advantages that derived from the syn-
ergy of stricter environmental regulations, technological innovation, 
improvements in environmental efficiency and productivity (leading 
to less material-energy use, less pollution, and less waste per unit of 
production), and first mover advantages in international markets.15 It 
also doubled as a competitive strategy, since it made both economic 
and ecological sense for firms to reduce resource and energy inputs 
and minimize pollution. Indeed, following the 2008 global financial 
crisis, a number of states—from Australia to South Korea to the United 
States—responded with green stimulus packages and defended the idea 
of a Green New Deal or “green growth” as an integrated response to 
the triple problems of environmental degradation, financial instability, 
and stalled economic growth.16 The idea of the “green economy”—a 
rebadged means of promoting sustainable development and poverty 
eradication in the new Millennium—served as one of the two core 
agenda items at the Rio+20 Conference in 2012 and is actively sup-
ported by the OECD and UNEP.17

In all, these various national and international efforts provide tenta-
tive signs of increasing reflexivity when set against the longer history 
of environmentally indiscriminate development. They demonstrate 
increasing reflection upon not only instruments and policy settings 
but also a certain degree of (modest) realignment in the cultural hier-
archy of economic and ecological goals away from the idea of balance 
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and trade-off and toward the idea of integration. Local environmental 
indicators (for instance, for air and water quality) have continued to 
improve in most developed states, and there have been significant 
gains in some other environmental outcomes as well as for economic 
efficiency and productivity due to technological innovation. In the 
wake of Brundtland, it is increasingly recognized that the best indirect 
indicators of a government’s sustainable development credentials are 
not their environmental policies and laws but rather their fiscal, indus-
try, technology, infrastructure, and trade policies since environmental 
policies alone cannot orchestrate the necessary decoupling of economic 
activity from environmental degradation.

However, all is not well. The push for sustainable development in 
the late 1980s and 1990s was overwritten by the rise of neoliberal-
ism, which has sought to wind back the regulatory role of the state, 
privatize and outsource former state functions, maximize individual 
choice, and increase the penetration of the market into a wider range 
of social spheres. In environmental policy, there has been a notable 
move away from the use of prescriptive regulation (often pejoratively 
dubbed “command and control”) toward new market-based instru-
ments such as taxes and charges and emissions-trading schemes. The 
latter has been a mixed blessing. The privileging of efficiency and 
flexibility at the level of the firm over broader environmental justice 
concerns has tended to hollow out national responsibility by postpon-
ing national economic restructuring in the search for cheaper abate-
ment options elsewhere.

These shifts also coincided with a new phase of economic global-
ization. The Uruguay round of multilateral trade negotiations (1986–
1994), which culminated in the establishment of the World Trade 
Organization in 1995, was the largest and most far-reaching set of 
negotiations in the post–World War II period and saw the liberalization 
in trade in a range of new areas that went beyond goods to include ser-
vices (such as banking, telecommunications) and intellectual property.

As a consequence, public policies were increasingly judged in the 
context of comparative international competitiveness, and the state’s 
“traditional” welfare functions and its “emergent” environmental pro-
tection functions reappeared as brakes on economic growth. Despite 
widespread rhetorical commitment to sustainable development, in-
creasing or maintaining economic growth (measured as a percentage 
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increase in GDP over a given time period and without concern about 
diminishing material throughputs or quality of outcomes) remains the 
overriding priority of governments and the key proxy measure of prog-
ress and prosperity.

This is reflected in the relative emphasis given by all states, despite 
the 1992 Earth Summit, to economic over environmental issues, the 
hierarchy of state policy goals, and the hierarchy and funding of gov-
ernment departments and agencies. It is also reflected in the discourses 
and social forces that have shaped environmental public policy and 
political competition among the major political parties, which have 
historically represented producer interests (industry, labor) rather than 
environmental and consumer interests.

As a result, most environmental policy gains since the late 1980s 
have been “supply-side” rather than “demand-side” improvements. 
These improvements in the “eco-efficiency of production” have been 
incidental to maintaining or improving competitiveness through tech-
nological innovation. Yet some of the improvements in local environ-
mental conditions and indicators have resulted from the market-led 
displacement of “dirty” manufacturing to developing countries, which 
has reduced domestic pollution while maintaining consumption. As 
Tim Jackson has argued in Prosperity without Growth, improvements 
in the relative eco-efficiency of firms, industries, or national economies 
have not translated into an absolute decrease in material-energy con-
sumption or pollution at the global level.18

In all, full national economic/environmental integration has re-
mained elusive because governments have not been politically willing 
to use their regulatory, fiscal, and procurement powers to channel or 
constrain investment, production, and consumption to the degree that 
is necessary to ensure ecologically sustainable development. UNEP’s 
report on the green economy, entitled Towards a Green Economy: Path-
ways to Sustainable Development and Poverty Eradication 2011, found 
that while the causes of the concurrent crises of climate change, biodi-
versity loss, sky-rocketing fuel and food prices, and water scarcity vary, 
they all reflect a “gross misallocation of capital” toward unsustainable 
development around the world.19 The report found that “during the 
last two decades, much capital was poured into property, fossil fuels 
and structured financial assets with embedded derivatives. However, 
relatively little in comparison was invested in renewable energy, energy 
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efficiency, public transportation, sustainable agriculture, ecosystem 
and biodiversity protection, and land and water conservation.”20

The upshot is that, twenty years after the 1992 Earth Summit, no 
state in the world is on the path to ecologically sustainable development, 
where natural resources (including energy inputs) are not used beyond 
their regeneration capacity and pollution, emissions, and waste produc-
tion do not threaten the health of ecosystems or otherwise jeopardize 
sustainable livelihoods and the maintenance of biodiversity. Since 
extreme poverty and extreme wealth are implicated in environmental 
destruction (either due to lack of alternative options or through gross 
overproduction or overconsumption), then ecologically sustainable 
development also presupposes the avoidance of extreme wealth differ-
entials. Continuing disparities in national income within and between 
nation-states continue to enable an unequal appropriation of ecological 
space by the rich at the expense of the poor through the processes of 
“normal” economic exchanges (including trade), producing a skewed 
distribution of negative environmental impacts.

Our key point, then, is that if all or most states were able to pursue 
a strategy of ecologically sustainable development along the lines we 
have just sketched, then environmental multilateralism would be much 
less challenging and in some cases unnecessary. Seen in this light, en-
vironmental multilateralism may be seen as an effort to compensate for 
the failure of states to integrate their environment and development 
policies at the national level. However, as we shall see, integration at 
the national level has become harder rather than easier over time due to 
states’ preoccupation with maintaining national competitiveness in an 
increasingly integrated and competitive international economy.

Economy-Environment Integration Failure 

at the International Level

Just as states have failed to integrate environmental and economic 
goals at the national level, so too have they failed to integrate en-
vironmental and economic regimes at the international level. As a 
result, the vast bulk of trade and financial flows continue to support 
unsustainable development. This is particularly glaring in the case 
of the Bretton Woods Institutions—the World Trade Organization 
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(WTO) and its “sister” institutions, the World Bank and International 
Monetary Fund (IMF).

The multilateral trading regime remains firmly fixed on facilitating 
trade irrespective of environmental harms or rising global emissions, 
despite the endorsement of sustainable development in the preamble to 
the Marrakesh Agreement, which established the WTO in 1994. This 
has undermined efforts under the UNFCCC to reduce emissions. Yet 
on the surface, the relationship between the UNFCCC and the agree-
ments managed by the WTO appear to be relatively harmonious, be-
cause the parties to the UNFCCC have been at pains to avoid any rule 
collision by adapting the climate regime to the goals and principles of 
the trading regime.21 Although the Uruguay round of negotiations con-
cluded in 1994, two years after the UNFCCC was signed at the 1992 
Rio Summit, there has been no corresponding effort by the members of 
the trading regime—all of whom are also signatories to the UNFCCC—
to recalibrate the trade rules in ways that are compatible with the goal 
of sustainable development in general or climate protection in particu-
lar. Since the conclusion of the Uruguay round, and especially since 
China’s accession to the WTO in 2001, the goals of the multilateral 
trading system have been considerably advanced under existing WTO 
agreements, despite the slow progress in the current Doha round. Yet 
this expansion in world output has led inexorably to expanding global 
emissions, resource consumption, and waste output, and there are no 
rules in the trading system that require this to be otherwise.

The WTO rules do allow for certain national restrictions on trade 
to protect human, animal, or plant life or health (provided they are 
not a disguised form of protection and are no more restrictive than is 
necessary), but they do not actively promote ecologically sustainable 
trade or the reduction of global emissions. In response to pressure, 
the launch of the Doha Development round of negotiations included 
an environmental negotiating mandate for the WTO’s Trade and 
Environment Committee (Special Sessions), designed to enhance 
the mutual supportiveness of trade and environment. But very little 
progress has been achieved. What should have been the easiest and 
most straightforward negotiating item—the removal of restrictions 
on trade in “environmental goods”—has become bogged down over a 
failure by the members to agree on its meaning. Lurking behind this 
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definitional contest lie concerns by members over who is to gain the 
most from what is destined to be an expanding trade in environmen-
tal and renewable energy technologies.22

Similarly, despite the general prohibition on subsidies, the trade 
rules effectively permit the use of the environment as a “free resource” 
in the production of export goods, which confers a competitive dis-
advantage on exporters that are required to internalize environmental 
costs. Developing countries have strongly resisted the inclusion of en-
vironmental norms from the Rio Declaration (such as the polluter-pays 
principle) in the trade regime, arguing that the existing trade rules are 
already replete with double standards that disadvantage developing 
countries, such as the subsidization of agriculture in the United States 
and the EU. At the same time, many developed states have failed in 
their leadership obligations under the UNFCCC due to domestic oppo-
sition to the polluter-pays principle and concerns that their industries 
would suffer an international competitive disadvantage and/or relocate 
to jurisdictions with weaker regulation.23

In short, while the WTO allows for certain environmental exemp-
tions, it otherwise permits unsustainable trade and rising emissions. 
As a result, the liberalization of trade has led inexorably to increasing 
global emissions and other environmental harms. This is due to the 
global nature of the externality, and the fact that the increasing scale 
of economic activity facilitated through increasing specialization and 
exchange cancels out any environmental improvements flowing from 
new technological developments, new regulations, and shifts in the 
composition of trade.24

Yet it is too simplistic to blame the WTO or trade in general for these 
contradictions, given the significant overlap in the membership of the 
WTO and the UNFCCC. After all, it was the parties to the UNFCCC 
that made the decision to defer to the multilateral trading regime. They 
could have decided otherwise, by authorizing the use of discriminatory 
trade sanctions and restrictions to promote climate protection in ac-
cordance with the burden-sharing principles of the UNFCCC, which 
would have bound all UNFCCC parties notwithstanding the WTO. Yet 
despite the effectiveness of multilaterally sanctioned trade restrictions 
in a number of preexisting environmental treaties dealing with trade 
in hazardous substances (the Basel Convention), endangered wildlife 
(CITES), and ozone-depleting chemicals (the Montreal Protocol), the 
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parties to the UNFCCC upheld the principles of the multilateral trad-
ing system by ruling out the use of trade sanctions as a tool of national 
climate policy. Instead, they agreed to cooperate “to promote a sup-
portive and open international economic system that would lead to 
sustainable economic growth and development.”25

So the problem is not trade per se, or the principles of the multilat-
eral trading system, since the latter can be creatively pushed into the 
service of environmental protection or overridden in separate envi-
ronmental agreements vis-à-vis the parties to that agreement. Rather, 
it is the failure of states to accept national or international regulation 
of a kind that would ensure ecologically sustainable trade. If all states 
ensured that the environmental costs of production were fully internal-
ized by all firms operating in their jurisdiction, and otherwise managed 
the scale of material-energy throughput in their national economies in 
ways that protected biodiversity and the general carrying capacity of 
ecosystems, then international trade would be sustainable and states 
and societies would enjoy the benefits of specialization and exchange.

A similar critique of integration failure can be leveled against the 
World Bank and the IMF. Throughout the 1980s and 1990s, the World 
Bank’s funding of major infrastructure projects (such as large dams, 
major highways, and resettlement projects) in developing countries 
was a major target of environmental campaigns. Among the most no-
torious of these projects was the Polonoroeste project in Brazil, which 
resulted in massive deforestation and the dislocation of indigenous and 
local peoples. The World Bank has since withdrawn from this project 
and responded to criticisms of its lending practices through internal 
restructuring and reform, including the introduction of environmental 
impact assessment of all projects, inspection panels, and greater trans-
parency. It has also become increasingly involved in directing finance 
to climate-related projects. However, the lion’s share of the World 
Bank’s lending to the energy sector remains focused on fossil fuels, and 
it has made no effort to measure the impact of its lending on green-
house gas emissions.26

Although World Bank lending for environmental projects has 
grown since the 1992 Rio Summit (from a very low base of around 3.5 
percent in 1994 to approximately 11 percent by 2008), the vast bulk 
of lending is still directed toward unsustainable development.27 For 
example, in April 2010 the World Bank approved a US$3.75 billion 
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loan to South Africa to build one of the world’s largest coal-fired power 
plants, which would draw on forty coal mines.28 A report by the Envi-
ronmental Defence Fund found that between 1994 and January 2009 
the World Bank and other international public finance institutions 
financed the construction of eighty-eight coal-fired power plants in 
developing countries and economies in transition that will collectively 
generate more than three-quarters of the entire emissions from coal-
fired plants in the European Union in 2009.29 Moreover, the struc-
tural adjustment policies of the World Bank and IMF, which require 
currency devaluation, budget austerity measures, the privatization of 
state-owned enterprises, trade liberalization, and other measures to 
attract foreign direct investment and increase export revenue, have 
made it very difficult for indebted countries to give priority to eco-
logically sustainable development. Not surprisingly, environmentalists 
have continued to criticize the lending priorities of the World Bank 
and other international financial institutions such as regional develop-
ment banks and export credit agencies.

Ecologically sustainable development needs all the help it can get, 
and it clearly cannot be managed by environmental multilateralism 
alone, particularly if it remains deferential to economic principles and 
practices that are inconsistent with environmental goals. International 
environmental and economic regimes need to be integrated in ways 
that mutually support ecologically sustainable development.

Resistance and Backlash

Just as existing patterns of production and consumption generate a 
certain pattern of benefits and burdens across classes, regions, and 
generations, collective efforts to restructure these activities in a more 
ecologically sustainable direction invariably entail a redistribution of 
benefits and burdens. From the standpoint of environmental justice, 
the internalization of the environmental costs of production and the re-
structuring of national economies away from unsustainable industries 
should not be seen as a move from a zero-burden scenario to a bur-
densome scenario. Rather, it is a move from an unjust and sometimes 
concealed set of benefits and burdens that favor powerful status quo 
interests to a more just and transparent distribution of greater benefits 
and lesser burdens, which seek to minimize the degree to which distant 
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communities and ecosystems, in space and time, are forced to suffer 
unelected impacts and risks.

The problem, however, is that most of the impacts associated with 
ecological restructuring are usually felt in the short term, often con-
centrating on particular industries, regions, and classes, while most 
of the benefits are usually diffuse and are reaped in the medium to 
longer term by everyone. Ecological sustainability necessarily entails 
imposing a new range of constraints on private economic activity that 
will raise prices to reflect their full ecological and social cost. This will 
negatively affect the short-term profitability of some industries and 
the long-term viability of others as the “free ride” they have thus far 
enjoyed comes to an end.

Resistance from private capital, along with organized labor, in 
affected industries is therefore likely to be strong and politically 
influential in circumstances where these interests are central to the 
regional or national support base of the elected representatives of 
major political parties. For example, fifty-two senators come from 
U.S. states in which coal contributes to the state economy and the 
coal extraction industry is a major employer. This profoundly shapes 
U.S. Senate voting patterns on climate change issues.30 Although the 
Clinton-Gore administration signed the Kyoto Protocol in 1997, no 
administration has presented the protocol to the Senate for ratifica-
tion because of the difficulties in mustering the necessary superma-
jority of sixty-seven votes for treaty ratification.

In contrast, the beneficiaries of ecologically sustainable develop-
ment are typically diffuse and extend beyond existing generations 
and the territorial boundaries of nation-states. They are therefore in 
a weaker position to organize and mobilize politically to secure their 
protection. The upshot is that, at the subnational and national levels, 
organized resistance from those affected by upfront costs is typically 
much more focused and politically potent than the campaigns of en-
vironmental NGOs and other advocates who seek to speak on behalf 
of diffuse and politically neglected environmental constituencies who 
enjoy little or no formal political representation.

The disparities in political motivation and influence between well-
organized, concentrated industry interests and diffuse public interests 
are as old as politics.31 However, these disparities are particularly acute 
in some of the highest-emitting developed countries (such as the United 
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States, Canada, and Australia), where extractive and emissions-intensive 
industries have formed influential political alliances and conducted pow-
erful political campaigns to resist any significant encroachment on their 
profitability or viability through new environmental regulations.

 Transnational corporations are particularly powerful actors, with 
capacities to shape local, national, and global environments through 
their investment (including in R&D in new technologies), production, 
retail, and marketing decisions, and through their political influence 
in shaping public policies and international negotiations but with 
limited social, ecological, and political accountability.32 This is par-
ticularly striking in the case of transnational corporations in the oil, 
gas, and other extractive industries, which typically enjoy privileged 
access and infrastructural support for resource exploitation and less 
than full disclosure of government payments. For example, Transpar-
ency International’s analysis of transparency in corporate reporting has 
found that many major oil and gas companies reveal very limited or 
no data on how much they pay host governments, which significantly 
reduces their accountability to the citizens of these countries.33 It is 
no accident that many of the countries at the bottom of Transparency 
International’s Corruption Index are rich in mineral and other natural 
resources yet among the poorest countries in the world.34 Countries 
that are rich in oil wealth are 50 percent more likely to be governed by 
autocratic regimes and twice as likely to suffer civil wars.35 This is par-
ticularly striking in oil-rich developing countries suffering the so-called 
oil curse, which includes not only autocratic regimes and civil conflict 
but also secrecy, corruption, financial volatility, and limited social and 
economic opportunities for women.36

So far, states and corporations have generally turned a deaf ear to 
calls by transnational environmental NGOs for a Corporate Account-
ability Convention, a key campaign strategy of environmentalists at the 
World Summit on Sustainable Development (WSSD) at Johannesburg 
in 2002. Instead, corporations have supported self-regulation through 
voluntary codes of conduct and standard setting. This response repre-
sents a mostly self-regarding rather than other-regarding form of re-
flexivity, designed to safeguard or enhance reputation and brand name.

Meanwhile, environmental NGO strategies toward corporations 
have evolved considerably over the past four decades, expanding 
from the traditional strategies of lobbying governments to regulate 
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corporations or directly confronting corporations to working coop-
eratively with corporations in setting such standards and providing 
their conditional endorsement, becoming shareholders, and cham-
pioning “green industry leaders.”37 Savvy environmental NGOs have 
recognized that some industries are important allies in the quest 
for ecologically sustainable development, particularly in sustainable 
energy systems, sustainable food and fiber production, closed-loop 
manufacturing firms, the recycling industry, insurance, and ethical 
investments. Building broad-based political alliances of this kind is 
essential to building the necessary public support for a transformation 
toward an ecologically sustainable economy.

Discursive Co-optation

So far, we have highlighted some of the institutional impediments to 
global environmental protection at the national and international levels 
and identified the key economic actors that have played a significant 
role in resisting stronger environmental regulation. Institutions set the 
rules that govern social interactions, and powerful economic actors 
have greater influence in shaping these rules than other social actors 
by virtue of the resources they command and their structural power 
as owners of capital. However, structural and material power do not 
exhaust the forms of power at play in reproducing unsustainable de-
velopment. Here we focus on discursive power, or the power delivered 
via control over the production of systems of meaning and significa-
tion. This is a more socially diffuse form of power that structures the 
constitution of subjectivity and social relations according to particular 
forms of knowledge, social values, and goals.

While repeatedly reaffirmed by governments, industry, and environ-
mentalists as the overarching discourse for reconciling environmental, 
social, and development goals, sustainable development also remains 
a highly contested, weakly implemented, and constantly mutating dis-
course. Indeed, it has joined the ranks of essentially contested concepts 
such as “security,” “justice,” and “the national interest.”38 Although the 
language of sustainability has become deeply entrenched as a universal 
good, it serves as a floating signifier with no clear or fixed meaning, 
enabling “sustainable environment” to mutate into “sustainable eco-
nomic growth” or “green growth.” The discursive politics of sustainable 
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development are essentially a struggle between contending social forces 
to fix this meaning. This includes a struggle between different forms of 
knowledge; different constructions of interests, risk, and responsibility; 
and different constructions of subjectivity.

Discourses define what is normal, legitimate, and desirable and 
what is not, with varying degrees of success. A hegemonic discourse 
is one that has emerged as the overwhelming, defining discourse in a 
particular social field (such as among policy professionals or govern-
ments), especially when it enjoys a widely “taken-for-granted” status 
among particular publics and is no longer contested. However, dis-
courses are inherently unstable and they typically mutate over time in 
response to contestation. Hegemonic discourses often co-opt aspects 
of counter-hegemonic discourses in order to maintain legitimacy and 
weaken the challenger, leading to a splintering and realignment of 
challenging discourses. This is clearly evident in the evolving dis-
course of sustainable development vis-à-vis the dominant discourse 
of neoliberalism.

“Sustainable development” quickly achieved dominance as an inter-
national “meta-environmental discourse” in the immediate aftermath 
of the publication of the Brundtland Report in 1987. But by 1992, at 
the Earth Summit, it had been reinterpreted in more capitalist market-
friendly terms to embrace the liberalization of trade and finance and the 
promotion of market policy tools over so-called command-and-control 
regulation. It may be argued that two decades on, by Rio+20 in 2012, 
the term had exhausted itself, overcome by policy failure and the search 
for more fashionable and energetic mobilizing concepts. In his detailed 
analysis of the evolution of global environment and development 
discourses since the Stockholm conference in 1972, Steven Bernstein 
concluded that

Rio institutionalized the view that liberalization in trade and finance is 
consistent with, and even necessary for, international environmental 
protection, and that both are compatible with the overarching goal of 
sustained economic growth. Thus, the Earth Summit embraced, and 
perhaps even catalyzed, the new economic orthodoxy then sweeping 
through the developing world.39

This was encapsulated in the Rio Declaration 1992, Agenda 21, the 
Convention on Biological Diversity, and the UNFCCC. In effect, the 
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key environmental treaties designed to tackle biodiversity loss and cli-
mate change were adapted to fit neoliberal economic globalization in 
ways that papered over deep-seated contradictions between the trajec-
tory of the global economy and the health, integrity, and resilience of 
the Earth’s ecosystems.

However, increasing global financial instability since 2008, along 
with the growing incidence of climate-related disasters around the 
world, has undermined the legitimacy of deregulated or weakly regu-
lated markets and prompted renewed questioning of the broader neo-
liberal consensus. While the initial limits-to-growth discourse never 
gained a footing in governmental and environmental policy profes-
sional circles during the 1970s and 1980s and was countered by that 
of sustainable development in its muted form, a discourse emphasizing 
planetary boundaries and tipping points has gathered increasing mo-
mentum among not only Earth scientists and transnational environ-
mental NGOs but also major international organizations.40 The Group 
of Twenty (G20) major economic powers responded to these pressures 
by employing the new discourse of “green growth” and “the green 
economy” in the run up to Rio+20.41

Whereas sustainable development had been largely co-opted and 
neutralized by neoliberalism in the 1990s, there are now signs that neo-
liberalism is facing an emerging legitimacy crisis. Deregulated global 
markets and the externalization of ecological costs can no longer be 
viewed as the “normal” way of doing business. As the World Bank re-
port on Inclusive Green Growth: The Pathway to Sustainable Development 
put it, the market failures and institutional failures that are producing 
unsustainable development now “threaten the long-term sustainability 
of growth and progress made on social welfare.”42 This creates an im-
portant opportunity for discursive shifts toward more reflexive forms of 
modernization and globalization that are essential precursors to gover-
nance reforms, but with the ever-present possibility of further attempts 
to reincorporate and neutralize “Limits-to-Growth II.”

Democratic Accountability Deficits

A central argument of this book has been that the routine produc-
tion and skewed distribution of ecological risks arise from and reflect 
a crisis of accountability. This applies, first and foremost, to market 
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transactions that externalize ecological and social costs. As Nicholas 
Stern, author of The Economics of Climate Change: The Stern Review put 
it, climate change “is the greatest example of market failure we have 
ever seen.”43 Climate change, along with other forms of irreversible 
global environmental change such as biodiversity loss, also represents 
one of the greatest examples of regulatory failure by states, which mul-
tilateralism has only partially been able to redress. This has prompted 
some frustrated critics (often scientists) to argue that liberal democ-
racy must yield to the authoritative rule of experts to avoid climatic 
and other ecological catastrophes. Others have warned that—like it or 
not—authoritarianism is likely to intensify in the face of resource scar-
city and environmental decline in a warming world.44 Our argument, 
in response, is that these market and regulatory failures are a sign that 
democracy needs to be deepened, extended, and adapted to an interde-
pendent world—not abandoned.

Many anti-globalization critics and democrats have argued that 
multilateralism suffers even greater democratic deficits than those oc-
curring at the national level. Increasing international interdependence 
has seen the rise of international regimes and organizations that oper-
ate under a delegated authority, which means that they are internally 
accountable only to their members but only weakly accountable to 
broader publics that are affected by their rules and decisions.45 In other 
words, multilateralism is best understood as “executive multilateral-
ism,” since negotiations are conducted by the political executive of 
states, with minimal involvement or scrutiny by citizens.46 According to 
these critics, states may be seen as more or less democratic according to 
whether they hold free and fair elections, but multilateral regimes and 
organizations are typically only designated as more or less legitimate.47

Moreover, not all states are democratic in form or substance (e.g., 
China and Russia), and there are significant asymmetries in the size, 
capabilities, and negotiating power among states. And so Robert Dahl 
has argued that international institutions lie well below any threshold 
of democracy, which he understands to mean popular control over 
governmental policies and decisions, made possible by a system of civil 
and political rights.48 These arguments form a significant strand in U.S. 
civic nationalism, which has been played out in the form of resistance 
to the incursion of externally generated, treaty-based norms and the de-
fense of the United States’ right to author its own laws on its own terms 
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in accordance with the U.S. Constitution. The U.S. Senate exercises this 
right when it invokes its constitutional power to refuse ratification of 
treaties signed by the executive when the multilateral norms they em-
body are considered to be out of step with American policies or values.

While acknowledging the weak and indirect lines of accountabil-
ity between international regimes and affected publics, we must not 
assume the existence of a simple binary of “good” (i.e., democratic) 
states versus “bad” (i.e., undemocratic) multinational regimes. Al-
though multilateral regimes do not qualify as democratic institutions 
according to Dahl’s test of direct popular control, they can nonetheless 
embody certain democratic values and virtues, such as due process, 
deliberation, and diverse regional representation. They can prompt 
states to think about transboundary and planetary concerns, not just 
national concerns. They can sometimes enhance democracy at the na-
tional level by helping to empower general over rent-seeking special 
interests, empower minority rights, and improve the epistemic qual-
ity of deliberation and promote participation at the domestic level.49 
Moreover, bureaucrats working for multilateral institutions, such as 
the General-Secretary of the United Nations or the Secretary of the 
UNFCCC, are typically more strongly motivated to represent global 
and transnational concerns and collective interests than democrati-
cally elected prime ministers or presidents whose primary responsibil-
ity is toward their state-bounded communities. Critically, multilater-
alism provides an important “supplementary structure of rule” that 
compensates for the inadequacies of exclusive territorial rule.50 More-
over, multilateralism has evolved considerably since the end of World 
War II, moving away from the club model of executive multilateralism 
that dominated the period of embedded liberalism and moving toward 
a more complex form that increasingly acknowledges the important 
role played by nonstate actors in agenda setting, negotiating, debating 
and challenging, monitoring, and enforcement.51

When we turn to examine the liberal democratic state, we also find 
significant democratic deficits. Abraham Lincoln’s famous Gettysburg 
address of 1863 described representative democracy in its liberal form 
as “government of the people, by the people, for the people,” but they 
are not all the same people (voters, political representatives, citizens) 
and there are many more people beyond the nation who may be af-
fected by decisions made within the nation. Liberal democratic states 

13_185-Christoff.indb   18713_185-Christoff.indb   187 6/27/13   11:32 AM6/27/13   11:32 AM



188    chapter 5

have generally demonstrated their superiority over authoritarian states 
in matters of environmental protection and environmental justice, but 
they nonetheless suffer from a range of representation, accountability, 
and institutional deficits that enable them to externalize ecological 
costs in the same way as firms. For example,

•  Liberal democratic states formally represent only the citizens of 
territorially bounded nation-states, but their decisions affect a 
much broader, neglected “environmental constituency” compris-
ing “foreigners,” future generations, and nonhuman species.

•  Political representatives and political leaders typically make 
decisions framed by short-term electoral cycles rather than long-
range, ecological horizons.

•  Diffuse public interests are usually disadvantaged in the pol-
icy-making process when pitted against well-organized inter-
est groups with a direct material or financial stake in policy 
outcomes; meanwhile, socially and economically marginalized 
groups and classes are usually not only the most affected by en-
vironmental impacts but also the most politically disempowered.

•  Many environmental problems are complex and require special-
ized knowledge, which tends to disenfranchise the lay public 
from informed debate on environmental issues.

•  Economic globalization is compromising the political autonomy 
and steering capacity of states in relation to domestic environ-
mental management.

The transnational and transtemporal character of global environmental 
change directs attention to these major democratic deficits at the heart 
of the modern state and challenges the idea of democracy based on a 
fixed demos and a defined territory. However, the primary challenge to 
territorially based democracy arises not from globalization per se but 
rather from the boundary problem that is inherent in democracy itself, 
which globalization has merely helped to expose.52 The liberal nation-
alist and civic republican claim that only the “people” or “the nation” 
constitutes the legitimate source of authority has always been vulner-
able to the argument that there is no democratic means for determining 
who the people are, or who should be deemed to belong to the nation, 
for the purposes of self-rule.
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While state boundaries cannot be erased, the practice of ter-
ritorial rule can certainly become more responsible to the needs of 
wider communities. As we argue below, overcoming this ecological 
accountability deficit requires new ways of redressing the profound 
disconnect between those who make decisions that generate eco-
logical risks (primarily investors, producers, and consumers but 
also governments), those who have expert knowledge of such risks 
(primarily scientists), the ecological victims who suffer (typically 
the most marginal and least represented constituencies in time and 
space), and those who must take political responsibility for such risks 
(political representatives). Reflexive modernization and globalization 
require the development of reflexive public and private governance 
structures that bring these disparate parties onto the radar of decision 
making. Below we suggest this can be done through the development 
of the idea and practice of “extended responsibility” across spatial and 
temporal boundaries through the institutionalization of new forms of 
accountability, representation, and deliberation at all levels of eco-
nomic, social, and ecological governance.

REFLEXIVE MODERNIZATION, 

REFLEXIVE GLOBALIZATION

We have identified modernization as the initial and primary driver 
of global environmental change, and the recent neoliberal phase of 
economic globalization as an intensifier of this process. Since both are 
multifaceted and multiscalar processes, it follows that the governance 
response must also be multifaceted and multiscalar. This demands 
both reflexive modernization and reflexive globalization. In both cases, 
governance structures must become “geared towards continual learn-
ing in the course of modulating ongoing developments, rather than 
towards complete knowledge and maximization of control.”53 Reflexive 
governance brings the challenges of complexity and uncertainty to the 
forefront of decision making, which requires principles, processes, and 
procedures that enable deliberation, self-correction, and readjustment 
of both policy instruments and policy goals in response to feedback 
from social and ecological systems.54

Unfortunately the dominant global discourse of “good gover-
nance” promoted by major international institutions such as the 
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United Nations, the World Bank, and the OECD does not take us 
very far in this direction. While there is nothing objectionable about 
the familiar set of good governance principles—such as the rule of 
law, the absence of corruption, transparency, participation, account-
ability, efficiency, and effectiveness—we argue that they need to be 
developed and adapted to a globalizing world.55

Discourses of risk, responsibility, and accountability are intimately 
connected to particular configurations of knowledge and power, and 
they shift over time according to shifting “relations of definition” 
prompted by counterhegemonic discourses. The first step toward more 
reflexive globalization, then, is to challenge dominant constructions 
of acceptable risk, accountability, and responsibility. The second step 
is to build support for governance reforms that deepen and extend ac-
countability and responsibility. Since we have claimed that the global 
ecological crisis reflects a crisis of accountability, we single out this 
principle for special treatment.

From Accountability to Extended Responsibility

Markets have no in-built mechanisms of accountability toward third par-
ties negatively affected by market transactions, since the profit motive 
drives firms to privatize gains and socialize costs in the absence of regu-
lation. The neoliberal discourse of deregulated, unfettered markets and 
economic freedom serves to depoliticize decision making and therefore 
limit accountability in the very domain that most typically generates dif-
fuse yet cumulative ecological impacts and injustices. Decisions to invest, 
produce, and consume are essentially considered individual and private 
matters, unless those who are negatively affected by commercial transac-
tions can prove damage, causation, and dereliction of a legal duty under 
the common law. The growth of environmental regulation and treaties 
may be seen as a collective effort to limit the degree to which firms can 
enjoy an environmental free ride at the public’s expense, but we have 
seen that this regulatory effort has been inadequate. Here, we show that 
this inadequacy derives from an idea and practice of accountability that 
is no longer adequate for a globalizing world.

The principle of accountability is central to the governance of inter-
national organizations, liberal democratic states, and modern corpora-
tions. While it has different meanings in different contexts, the con-

13_185-Christoff.indb   19013_185-Christoff.indb   190 6/27/13   11:32 AM6/27/13   11:32 AM



governing the planet    191

ventional understanding requires governing bodies or decision makers 
to report, explain, justify, and answer to a particular constituency for 
past or prospective decisions, actions, or inactions. Governance struc-
tures with formal lines of accountability are usually linked to a fixed 
constituency defined by their status (e.g., shareholder) or membership 
(such as a citizen of a state or state member of an international organi-
zation) that grants a delegated authority to the governing body, which 
then becomes accountable to the constituency for the exercise of that 
authority. Holding governing bodies accountable depends on transpar-
ency and a right to know, and it is further enhanced if the relevant 
constituency has an opportunity to make their voices heard in the 
decision-making process.

The problem with this conventional membership-based model of 
accountability is that, like markets, it has no in-built mechanisms for 
preventing decision makers from unfairly externalizing and displacing 
costs through space and time onto “outsiders.” It is based on the pre-
tense that no one else is affected by decisions made by the governing 
body, or if they are, then they are not formally recognized and do not 
matter. We believe this model needs to be enriched and supplemented 
with mechanisms that ensure enlarged accountability and responsibil-
ity to wider communities at risk in space and time that are affected by 
the decisions of states, international organizations, and corporations.

There are, of course, legal remedies that may be sought against 
individuals, corporations, or states by negatively affected third parties 
with the relevant legal standing where direct environmental or physical 
harm can be proved. Yet the legal grammar of responsibility remains 
rooted in notions of individual agency, direct causation, and culpabil-
ity. As a consequence, it obscures the structural character of global 
environmental harms and risks—which are becoming increasingly 
complex, incalculable, and uninsurable. Climate change, biodiversity 
loss, and other forms of global environmental change demand a new, 
postliberal account of accountability that moves beyond a focus on 
responsibility for particular events in the context of existing rules and 
toward a critical understanding of the historical conditions and social 
structures that systematically produce environmental injustices across 
space and time.56

Whereas accountability presupposes the existence of a constitu-
ency that can defend its own interests, extended responsibility seeks 
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to bring into view those constituencies that may not be in such a posi-
tion. A classic example is the case of a trustee or guardian, who takes 
on the responsibility to look after the interests of others who are not 
in a position to represent themselves. We argue that governance struc-
tures must increasingly allow for “ecological guardianship” on behalf of 
wider environmental constituencies. For this to occur, existing mecha-
nisms of accountability must be strengthened with new mechanisms of 
extended responsibility, adapted to suit different types of governance. 
Governance will become more reflexive through a rich plurality of both 
kinds of mechanisms, including electoral and nonelectoral, vertical and 
horizontal, membership-based and “affectedness-based,” reputational 
and market-based.57

The 1992 Rio Declaration already provides a range of principles that 
would enable much more reflexive environmental governance. These 
include the precautionary principle (Principle 15); the polluter-pays 
principle (Principle 16); common but differentiated responsibilities 
(Principle 7); and intra- and intergenerational equity and access to 
information, participation, and justice (Principle 10), which seek to 
enhance responsibility and accountability, both ex-post to an identifi-
able and directly affected constituency and ex-ante by anticipating and 
preventing ecological harmful consequences. While these principles 
have been endorsed by most states, they remain largely aspirational and 
only weakly implemented. They are also qualified by other principles in 
the Declaration that reinforce sovereign rights over territory (Principle 
2) and uphold an open and growing international economy as the de-
fault position in the absence of international environmental consensus 
(Principle 12). Even so, the systematic institutionalization of the more 
reflexive principles would make a profound difference to the processes 
and outcomes of modernization and globalization, and none more so 
than the precautionary principle.

The Precautionary Principle

The precautionary principle provides that “where there are threats of 
serious or irreversible damage, lack of full scientific certainty shall not 
be used as a reason for postponing cost-effective measures to prevent 
environmental degradation.”58 This principle is particularly adept at 
catching global risks (such as climate change and loss of biodiversity) 
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that develop over long lead times and spatial scales, produce serious 
and irreversible consequences, and therefore affect a wide class of vic-
tims who are given no opportunity to exercise any informed consent 
to the practices that generate the risks. In this sense, it transcends 
the simple model of accountability discussed above by enabling the 
practice of extended responsibility that befits a global risk society. In 
effect, the principle provides a simple and effective form of “proxy” 
representation for, and accountability to, the “neglected environmental 
constituency” by removing the systematic bias in economic and politi-
cal decision making against long-term public interests.

The principle has been criticized for paralyzing decision making 
since there are risks on every side of a decision.59 Yet this criticism is 
based on a misunderstanding of the conditions that trigger the princi-
ple. The precautionary principle does not prevent risk-taking decisions, 
it does not apply to all risks, and it cannot be invoked on the basis of 
flimsy evidence. Rather, it works as an evidentiary rule and is only trig-
gered when credible evidence is raised that a particular decision may 
produce serious and/or irreversible ecological damage. Only in these 
circumstances does the onus shift to the proponent of a new develop-
ment, technology, trade, or investment agreement to demonstrate that 
no such damage is likely, and if this cannot be demonstrated, then 
preventative measures must be taken, which may mean not proceeding 
with the proposal.

Below, we identify a range of renovations that could be made to 
existing governance structures that would enable richer ecological in-
formation, wider forms of accountability, and extended responsibility. 
We begin with the processes of consumption and production and then 
move to the state and then to international governance.

Reforming Environmental Governance

Reflexive Consumption

Whereas the practices of consumption and citizenship were once 
considered separate economic and political domains, with quite dif-
ferent logics, they have increasingly merged such that ecologically re-
sponsible consumption has become a form of “ecological citizenship.” 
Consumers (which include individuals as well as firms, organizations, 
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and governments acting as purchasers) are becoming more proactive 
in their choices about what they consume—or do not consume—and 
how they dispose of the wastes associated with their consumption. 
Increasingly they are choosing to recycle their waste, become vegetar-
ians, limit the carbon footprint of their consumption (including by 
buying local produce where this is the low-carbon option), and restrict 
or forgo carbon intensive forms of travel to reduce emissions. Some of 
these choices are underpinned by economic incentives (for instance, 
waste levies and carbon pricing). Others are shaped by cultural driv-
ers and new sources of environmental information to assist informed 
consumer choice, such as voluntary and mandatory certification, eco-
labeling, and fair trade schemes that encourage wholesalers, retailers, 
and consumers to better understand the environmental consequences 
of their purchasing decisions. Likewise, green procurement practices 
by firms can discipline the practices of suppliers, especially when 
the purchasing decisions are made by large corporations. Together, 
these “local” practices of “extended consumer responsibility” help to 
reduce environmental impacts along global commodity chains.

Reflexive Production

The flip side of “extended consumer responsibility” is “extended pro-
ducer responsibility,” which requires the manufacturer to take environ-
mental responsibility for its product throughout its entire life cycle—
from “cradle to grave,” from resource extraction to end use, and to take 
back the product for disposal, reclamation, or recycling.

The corporate social responsibility movement represents an attempt 
to extend the environmental and social responsibilities of corporations. 
For example, the United Nations Global Compact invites corporations 
and other organizations ranging from universities to municipalities 
to commit to a set of ten principles that embody the United Nations 
core human rights, environment, labor, and anti-corruption standards. 
The three environmental principles in this list are: commitment to a 
“precautionary approach; taking initiatives to promote greater environ-
mental responsibility; and encouraging the development and diffusion 
of environmentally friendly technologies.”60 Other voluntary initiatives 
include the Global Reporting Initiative (GRI), a nonprofit organization 
that provides a sustainability reporting framework for companies and 
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organizations; the ISO 26000 standard on social responsibility; and 
the “UNEP Statement of Commitment by Financial Institutions on 
Sustainable Development.”61 However, these initiatives remain merely 
voluntary and their uptake is limited.

A more effective means to extend the responsibility of corporations 
would be to formally require accountability to external stakeholders 
affected by corporate decisions, so that that the board of directors is no 
longer only accountable to shareholders.62 The principle of account-
ability to external stakeholders, along with extended producer respon-
sibility, could be components of a UN-sponsored Corporate Social 
Responsibility and Accountability Convention.63

Greening National Governance

It should be clear from our critique of “integration failure” at the na-
tional level that states are the linchpins in global governance and that 
greening the state is an essential component of greening global gover-
nance. By “greening the state” we mean reforming both the practice of 
governance by states (i.e., policy and law making) and the structures of 
governance (the institutional framework in which policy and law are 
made and implemented) in ways that are more ecologically responsible 
in the extended sense of the term.

In greening the practice of governance, reforming economic policies 
is key. Instead of adapting environmental policies to suit the dominant 
economic discourse of neoliberalism, economic policies need to be con-
sistent with ecologically sustainable development. This entails a more 
thoroughgoing integration of economic and environmental policies.

In the lead-up to Rio+20, many international organizations and some 
governments argued that this integration could be achieved through 
“green growth” or “the green economy.” However, like “sustainable de-
velopment,” there are no agreed definitions of these terms.64 For UNEP, 
a green economy is one where “growth in income and employment are 
driven by public and private investments that reduce carbon emissions 
and pollution, enhance energy and resource efficiency, and prevent 
the loss of biodiversity and ecosystem services.” For the World Bank, 
which focuses on developing countries, green growth “is efficient, 
clean, and resilient—efficient in its use of natural resources, clean in 
that it minimizes pollution and environmental impacts, and resilient 
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in that it accounts for natural hazards and the role of environmental 
management and natural capital in preventing physical disasters.”65 For 
the OECD, green growth is intended to provide the operational policy 
agenda for “fostering the necessary conditions for innovation, invest-
ment and competition that can give rise to new sources of economic 
growth—consistent with resilient ecosystems.”66

However, those governments that have actively enlisted the rheto-
ric of green growth see it merely as another opportunity for economic 
growth. This is despite the fact that many of the major reports pre-
pared for Rio+20, such as those of UNEP and the OECD, make it clear 
that green growth is merely one prong in a more comprehensive strat-
egy of ecologically sustainable development. These reports also ac-
knowledge the depth of malfunctioning markets in failing to account 
for environment resources, assets, and ecosystem services. They call 
for the removal of direct and indirect “perverse environmental subsi-
dies” that encourage the exploitation of fossil fuels, forests, and fish-
eries and for the full incorporation of ecological and social costs into 
prices so they reflect the true cost of production. They even provide a 
belated acknowledgment of the environmental critique of GDP as an 
indicator of progress (which has been in circulation for nearly four 
decades) and call for the development of new indicators for measur-
ing progress that replace GDP as a surrogate measure of welfare.67 
All of the reports now acknowledge that the costs of environmental 
damage will mount in the absence of anticipatory action. Even the 
World Bank has conceded the self-defeating character of the “grow 
now, clean up later” argument that is implicit in the Environmental 
Kuznets Curve discussed in chapter 2.68

Yet even the more enlightened discourses of green growth, if pur-
sued as a singular policy, still suffer from the same fatal flaw as the dis-
course of ecological modernization: while green growth can accelerate 
the relative decoupling of economic activity from environmental degra-
dation through greater energy and resource efficiency, it cannot lead to 
absolute decoupling because it is still premised on the idea of perpetual 
economic growth and therefore a physically expanding economy. Nor 
do these discourses grapple with the “rebound effect” (or “take-back” 
effect)—in which the higher incomes achieved via increases in eco-
efficiency are redeployed to pay for more consumption and production, 
and hence more material-energy use.
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The only way to shift from the relative to the absolute decoupling 
of economy activity and resource depletion, environmental degrada-
tion, and rising emissions is through the establishment of ecological 
ceilings or safe sustainability boundaries.69 These planetary boundaries 
or “guardrails” would provide the safe operating space and core target 
corridors for human development.70 This will require the development 
of a broad scientific and political consensus on the nature and limits 
of planetary boundaries, which will be an intensely political process, 
given significant scientific uncertainty, political disagreement about ac-
ceptable risks, and significant inequalities in the distribution of income, 
wealth, and opportunity within and between countries. For instance, 
in the climate domain, a broad but shallow political consensus has 
been reached over a “2 degree guardrail” and this may yet shape future 
international climate negotiations.71 Ecological boundaries would need 
to be negotiated and continually adjusted at multiple scales through 
international and regional negotiation and agreement, and national and 
local regulation, in order to safeguard ecosystem resilience at multiple 
scales. This is the only way to prevent the global economy from reach-
ing dangerous ecological tipping points that carry the risk of abrupt, 
nonlinear, and irreversible changes that could be devastating for hu-
man civilization. As we saw in chapter 1, the most significant planetary 
boundaries are climate change, ozone depletion, land use change, 
freshwater use, biological diversity, ocean acidification, nitrogen and 
phosphorus inputs to the biosphere and oceans, aerosol loading, and 
chemical pollution.72

Moreover, “growing” new, ecologically sustainable industries has 
to go hand in hand with “de-growing” and phasing-out old, unsustain-
able industries, which is a major political challenge in the absence of 
a widespread community understanding of the risks associated with 
perpetuating such industries.

In short, reflexive governance in pursuit of ecologically sustain-
able development is far more politically demanding than the green 
growth discourse suggests, and avoiding options that are not “win-
win” solutions will not produce the necessary transition to a genu-
inely sustainable economy. This cannot be accomplished without a 
rich flow of environmental information, critical public debate, and 
adaptive social learning and policy making. This requires, in turn, 
a significant shift not only in the practice of governance (including 

13_185-Christoff.indb   19713_185-Christoff.indb   197 6/27/13   11:32 AM6/27/13   11:32 AM



198    chapter 5

major shifts in economic philosophy, goals, policies, and measures) 
but also the structures of governance.

We have already noted the various democratic deficits and institu-
tional failures of liberal democratic states, which create a strong bias 
against the representation of long-term public interests like ecological 
sustainability. We also reject the complacent rejoinder that this re-
flects “public opinion” and “the will of people” since these are merely 
artifacts of the communicative contexts, institutions, procedures, and 
different voting methods that are used to summon and measure them, 
just as policy and law making are shaped by the constitutional and po-
litical institutional context.73 Instead, we argued that actually existing 
liberal democracy—seen as the gold standard of governance at the state 
level—is too “thin” to safeguard the ecological conditions for human 
flourishing. Rather than abandoning liberal democracy, as some eco-
authoritarians have argued, we argue that it needs to be deepened and 
extended through procedural innovations that summon more public-
spirited and ecologically responsible decision making that is sensitive 
to wider communities at risk.

Most green political theorists argue that deliberative or “discur-
sive” democracy is especially suited to dealing with complex, variable, 
and transboundary ecological problems and concerns, provided the 
communicative context is relatively undistorted. Deliberation—the 
ongoing, critical public testing and exchange of ideas and arguments—
facilitates reflexivity, self-correction, and social learning.74 While vot-
ing enables the representation of territorially bounded constituencies, 
such deliberation enables the ongoing “representation of discourses,” 
including cosmopolitan discourses that speak on behalf of transna-
tional and global interests.75 The process of anticipating and addressing 
objections raised by others can steer the public opinion formation and 
decision making toward understanding of and support for longer-term, 
generalizable interests. A vibrant national and transnational civil soci-
ety, made up of a wide variety of public interest advocacy groups and a 
diverse and independent media, plays a vital role in challenging struc-
tures of authority that define, assess, and manage risks. New global 
communications technologies provide one of the positive contributions 
of globalization in this respect.

Deliberative democracy clearly presupposes the traditional reper-
toire of constitutionally guaranteed civil and political rights—such as 
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freedom of speech, assembly, movement, and so forth. However, if 
liberal democracies are to become more ecologically responsible, then 
their governance structures need to incorporate environmental values 
and rights. As Tim Hayward has argued, the case for procedural envi-
ronmental rights is “all but unanswerable” while the moral case for 
substantive environmental rights is unimpeachable insofar as a basic 
environmental minimum is a precondition for democratic decision 
making.76 Such procedural rights would include a right to accurate 
(up-to-date, peer-reviewed) environmental information, the right to 
be informed of risk-generating proposals, third-party litigation rights, 
and a right to participate in environmental impact assessment pro-
cesses. While more than seventy countries now have environmental 
constitutional provisions, most of these are not expressed in terms of 
enforceable rights.77

However, not all of the above reforms need to occur at the consti-
tutional level. They can also be achieved through administrative and 
regulatory reforms that ensure greater integration between different 
government agencies, greater public participation in policy making, 
and new mechanisms to ensure the more systematic representation 
of environmental concerns. The latter can take a variety of differ-
ent forms, such as the establishment of an Office of Environmental 
Defender, a Commissioner for the Environment (such as in New 
Zealand), or a Parliamentary Commissioner for Future Generations 
(such as in Hungary).78 These mechanisms of “proxy representation” 
help to provide a fairer balance between immediate, concentrated, 
and well-organized economic interests and long-term, diffuse public 
environmental interests. Clearly, the green democratic state is not a 
neutral state—but then again neither is the liberal democratic state. 
Both shape and reflect different social values and different concep-
tions of moral and political community.

State governance structures must not only incorporate new mecha-
nisms of enlarged representation and extended responsibility. Given 
the complexities and uncertainties associated with long-term sustain-
ability planning, these structures must be capable of ongoing adaptive 
learning while modulating ongoing developments, rather than operat-
ing in the expectation of “complete knowledge” and “total control.”79 
There are unavoidable tensions and trade-offs between the persistence 
and purposefulness that are required to achieve an overarching strategy 
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of ecologically sustainable development, on the one hand, and the flex-
ibility, participation, trial-and-error policy experimentation, and adap-
tation that are required to enable effective and democratic social learn-
ing, on the other. This suggests the need for “polycentric” governance 
structures that combine both leadership and governance hierarchies 
that sustain focus and commitment, without being too rigid, alongside 
participatory planning, decentralized networks, and self-regulation to 
enable experimentation and adaptive learning.80

Clearly, the governance reforms that we have suggested cannot 
happen without societal and political mobilization. They require 
much more than a committed environmental movement to generate 
the requisite levels of popular understanding and social and political 
support. The building of an effective counterhegemonic discourse of 
ecological sustainability that breaks the dominance of neoliberalism 
needs a broad-based political coalition that includes environmental 
NGOs, unions, scientists, policy professionals, social justice advo-
cates, religious organizations, universities, industry associations, and 
major firms. Yet despite all the signs that point to such a need, this 
is clearly a tall order: developed states and their societies are still 
constructed around the politics and desire for more rather than less 
conventional economic growth, while many developing states lack 
the institutions of civil society and the state capacities to meet their 
basic needs and functions.

Greening International Governance

Many observers had hoped that the Rio+20 conference in 2012 would 
provide a new “constitutional moment” for reforming both the prac-
tice and structures of global environmental governance, on a par with 
the immediate post–World War II period when the United Nations, 
the International Monetary Fund, the World Bank, and the General 
Agreement on Tariffs and Trade (GATT) were born.81 However, Rio+20 
proved to be a squandered opportunity. Although the attendance at 
Rio+20 (approximately forty-four thousand) was more than double 
that of the 1992 Earth Summit (approximately seventeen thousand), 
there were fewer heads of state (notable absences included Barack 
Obama, Angela Merkel, and David Cameron) and it failed to produce 
the same level of political commitment and institutional innovation.82
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The summit was organized around two key agenda items: “the green 
economy in the context of sustainable development and poverty eradi-
cation” and reform of the global environmental architecture, generating 
considerable excitement about the possibilities of innovation. As we 
noted above, most of the major economic and environmental organiza-
tions (such as the World Bank, the OECD, and UNEP) produced re-
ports for Rio+20 that demonstrated a significant evolution in thinking 
about the relationship between market economies and environmental 
degradation since the 1992 Earth Summit. Yet the same cannot be 
said for governments. The heavily watered-down outcome document, 
titled “The Future We Want,” turned out to be a triumph of diplomatic 
artifice, full of reaffirmations of previous commitments but precious 
few new concrete commitments. Most of the hard work in areas such 
as sustainable consumption and production, finance, and technology 
transfer was simply passed on to the UN General Assembly. However, 
one modest outcome was the establishment of a working group to de-
velop a process for developing a set of Sustainable Development Goals 
to complement the Millennium Development Goals.83

Rio+20 has been roundly condemned by environmental and 
anti-poverty NGOs; many governments have also admitted that the 
outcome was disappointing, and former Norwegian prime minister 
and chair of the Brundtland Commission, Gro Harlem Brundtland, 
criticized the document for failing to recognize planetary boundaries 
and tipping points.84

The key paragraphs in the Outcome Document on the green econ-
omy amounted to nothing more than a vague wish list and effectively 
left it to the discretion of individual states to determine what vision, 
approach, and measures to implement according to national circum-
stances.85 The phrase “economic growth” appeared twenty times, 
usually with the adjective “sustained and inclusive” or “sustained, 
inclusive, and equitable” but not “green” or “ecological.” The parties 
also reaffirmed international trade as an engine for development and 
sustained economic growth.86 However, the parties did manage to 
agree on calling upon the UN Statistical Commission to launch a work 
program to develop broader progress measures “to complement” rather 
than replace GDP.87

The watered-down document reflects many of the persistent and 
long-standing tensions between developed and developing countries. 
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The key champion of the idea of green growth, the EU, found little 
support among the G77 or China. Developing countries made it clear 
that they did not want any new “conditionalities” attached to their de-
velopment and did not wish to make any international undertakings in 
the absence of further assistance with capacity building, financing, and 
technology transfer.88

The outcome on governance reform is only marginally more en-
couraging. The reform of the architecture of international environ-
mental governance has been the subject of increasing debate since the 
1992 Earth Summit. The United Nations system was established well 
before environmental concerns had emerged as a major political preoc-
cupation, yet the environmental institutional reforms since the end of 
World War II have been relatively modest and have not enjoyed high 
status. UNEP, established in 1972, remains the environmental center-
piece and green conscience of the UN system. Although its role is to 
promote international environmental cooperation, coordination, and 
policy guidance, it is merely a subsidiary program, not a specialized 
UN agency. It does not report directly to the UN General Assembly, 
only through the Economic and Social Council, which restricts its in-
dependent voice. UNEP’s Governing Council does not enjoy universal 
membership; rather, fifty-seven members are elected by the General 
Assembly for four-year terms. It has a very small budget and relies on 
voluntary contributions, which means that the major donors are able to 
exert greater control. Likewise, the Commission for Sustainable Devel-
opment (established at the 1992 Earth Summit) has not enjoyed a high 
status or been effective in hastening the implementation of sustainable 
development despite its wide stakeholder consultations.

Rio+20 certainly generated a creative outpouring of innovative ideas 
and debate about the reform of the UN system. These ranged from rela-
tively modest proposals, such as strengthening and upgrading UNEP, 
to more ambitious proposals, such as establishing a World Environ-
ment Organization (WEO), a Sustainable Development Council or 
Trusteeship Council to exercise trusteeship over the global commons, 
an International Environmental Court, a Global Parliament for the 
Environment, an Ecological Security Council, and a UN Commissioner 
for Future Generations.89

The case for a WEO arose early in the 1990s out of the environmen-
tal critique of the WTO and was largely modeled on that organization. 
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This entailed bringing all multilateral environmental treaties under 
the WEO umbrella to avoid fragmentation and improve coordination, 
holding biennial ministerial conferences, and establishing a binding 
dispute resolution system.90 The Sustainable Development Council has 
been proposed as a replacement for the Commission for Sustainable 
Development, to oversee the implementation of sustainable develop-
ment in the UN.

Given our critique of integration failure, we see greatest merit in 
the establishment of a Sustainable Development Council. However, as 
critics have noted, proposals for reforms to the UN structure of gov-
ernance do not address the fundamental problem, which is the failure 
of states to live up to the compact made at the 1992 Earth Summit.91 
If this commitment were to be genuinely renewed and implemented at 
the national level, then a new WEO or Sustainable Development Coun-
cil would no longer be necessary. As we argued above, the paradox of 
environmental multilateralism cannot be resolved simply by more envi-
ronmental multilateralism. Rather, it requires a shift in thinking in na-
tional capitals toward a new guiding economic philosophy that moves 
beyond perpetual, indiscriminate growth in material-energy through-
put in the economy to a new model of the green economy based on 
ecologically positive or benign growth, which necessarily entails the 
contraction and disappearance of ecologically destructive growth. This 
shift is a condition precedent to successful governance reforms.

So to what did Rio+20 agree? The parties invited the General As-
sembly to adopt a resolution to strengthen and upgrade UNEP by 
establishing universal membership of the UNEP’s Governing Council 
and more stable and increased financial resources.92 They also agreed to 
replace the Commission for Sustainable Development with a high-level 
political forum to follow up on the implementation of sustainable de-
velopment.93 The international financial institutions were called upon 
to “mainstream” sustainable development, while the WTO was merely 
enjoined to get on with the business of the Doha round, including the 
negotiations on environmental goods and services.94

The compromise on UN reform reflected the lack of political sup-
port for major institutional innovation by key players. The United 
States opposed the establishment of any new UN organs and, as Maria 
Ivanova has rightly predicted, “without a real financial commitment 
and a genuine effort to address the underlying concerns of developing 
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countries, no reform initiative would pass through the voting bloc of 
the G-77 and China.95

After two years of work on the draft text, a steady buildup of ma-
jor reports on the ailing and possible terminal health of the global 
environment since the 1992 Earth Summit, and the development of 
an increasingly sophisticated critique of the neoliberal economic con-
sensus emanating not only from the NGO community but also key 
international organizations, the Rio+20 outcome—“The Future We 
Want”—struggles to deserve the name.

FUTURE CHALLENGES TO A GREEN WORLD ORDER

Clearly, there is no shortage of ideas and opportunities to transcend 
the dominant discourse and practice of neoliberal globalization 
and transform outdated corporate and state governance structures 
in ways that would safeguard the global environment. It should be 
equally clear that there are considerable challenges facing the project 
of reflexive modernization and reflexive globalization. We conclude 
by singling out the key challenges—geopolitical, demographic, eco-
nomic, and ethical/discursive—that stand in the way of the develop-
ment of a green world order.

It is widely argued that the end of the Cold War has seen a signifi-
cant geopolitical shift from a perilous but superficially stable bipolar 
world divided between the United States and the Soviet Union, to a 
brief interregnum of unipolarity with the United States as the singular 
global superpower, and now, with the rise of China, India, and Brazil 
and the reemergence of Russia, to a potentially much less stable period 
of multipolarity. Some critics have suggested we are now living in a 
“G-Zero” world, in which no major power or group of powers has the 
motivation or leverage to drive any significant international agenda.96 
Many globalization scholars have pointed to a simultaneous “shift of 
power” away from states toward markets and nonstate actors following 
neoliberal globalization and the increasing influence of transnational 
nonstate actors and networks.

Together, these developments have made the practice of multilat-
eralism in general, and environmental multilateralism in particular, 
much more challenging. The Chinese economy has grown at around 
10 percent per year over the past three decades, which has transformed 
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China from a poor country to the world’s second largest economy after 
the United States.97 The rapid economic growth of India, Brazil, and 
Indonesia, Korea, Mexico, Russia, and Turkey has seen a discernible 
shift in the economic center of gravity away from the so-called West as 
well as new strains on the unity of the China/G77 grouping as the gap 
between the rapid developers and least developed countries grows. At 
the same time, the economies of the United States and Western Europe 
have threatened to unravel in the wake of the 2008 global financial 
crisis and the crisis in the Eurozone.

One common narrative explaining the failure of international en-
vironmental cooperation maintains that the rising powers in the East 
and the South (particularly the so-called BASIC group—China, India, 
Brazil, and South Africa) have failed to assume environmental respon-
sibilities that are commensurate with their new economic power. Ac-
cording to this argument, the world has changed since the 1992 Earth 
Summit, particularly with the rise of the BASIC group. The developed 
versus developing country divide, along with the whole idea of the 
Third World, has become outmoded, just as the reference to the Sec-
ond World has faded out. The argument for special treatment, or dif-
ferentiated responsibilities by these particular developing countries, is 
therefore becoming less tenable and they should no longer hide behind 
their poor, given their rapidly growing middle class.

While few would deny the importance of cooperation by the BASIC 
countries, and their obligation to take responsibility for the rising con-
sumption of their middle class, there is another narrative that is less 
flattering to the traditional Western powers. The emerging economies 
are catching up with the developed world, but only 31 percent of people 
in Latin America and 13 percent of people in Asia are part of the “global 
middle class.” In any event, as Andrew Hurrell and Sandeep Sengupta 
have pointed out, Brazil, India, and China did not “emerge” as political 
players after Rio; they were key players at Rio and had a major hand in 
shaping the various Rio agreements in ways that acknowledged the im-
portance of addressing poverty and the needs of the developing world. 
The most significant development since Rio has been the extent to 
which certain Western states, led by the United States, have succeeded 
in unpicking those agreements.98 In the two decades following Rio, the 
United States has made no substantial concessions, while the BASIC 
group have increasingly taken on new environmental responsibilities by 
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undertaking a range of national measures for which they have received 
very little acknowledgment in Washington.

According to Hurrell and Sengupta, the failure by developed coun-
tries to fulfill the commitment they made at Rio in 1992, and U.S. 
revisionism vis-à-vis those commitments, underpins the slow progress 
and profound lack of trust that have characterized environmental nego-
tiations ever since.99 Instead of singling out the outdated “firewall” be-
tween developed and developing countries as the heart of the problem, 
this analysis suggests that the biggest obstacle to international environ-
mental cooperation has been the absence of environmental leadership 
by the most powerful state in the world, which has failed to assume 
responsibilities that are commensurate with its historical contribution 
to ecological problems and its capacities to address these problems.100 
We concur. Despite the efforts of the European Union to fill this void, 
these disagreements continue to hold back institutional innovation and 
they are responsible for the modest outcomes of environmental sum-
mitry since Rio 1992.

The globalization and transnationalization of capitalism has made 
reflexive governance increasingly necessary but also increasingly diffi-
cult. Economic globalization was largely orchestrated by states through 
national and international regulatory change, although some states had 
a stronger orchestrating role, while many others served as followers 
or victims. However, it has proved much harder to reregulate markets 
than deregulate them, despite the considerable suffering wrought by 
environmental problems and financial crises. The expanding culture of 
capital accumulation, speculation, and consumerism in the advanced 
and newly emerging economies has vastly overshadowed the rise of en-
vironmental activism, green political parties, green consumerism, and 
ecological citizenship. Likewise, we have seen that the expansion of 
multilateral, regional, and bilateral trade agreements has, for the most 
part, undermined the reach and effectiveness of multilateral, regional, 
and bilateral environmental agreements and private and civil environ-
mental regulation. Weak capital controls and debt-fueled consumption 
are bad for stability and bad for the environment yet states appear 
to have a diminishing collective capacity and motivation to redirect 
economic globalization down a more reflexive path. The removal of 
restrictions on the movement of goods, services, labor, and investment 
has made all states more nervous of playing an environmental leader-
ship or pioneering role for fear of losing competitive advantage. While 
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fears of a “race to the bottom” have been overplayed, and the win-win 
discourses of ecological modernization and “green growth” have high-
lighted the competitive advantages of being a first mover, there have 
been very few states that have seized the opportunity to play a leader-
ship role, which is the first step in breaking the collective action prob-
lem. Yet fears of short-term competitive disadvantage in the developed 
countries of the world appear paltry when compared to underdevelop-
ment in many parts of the developing world and the one billion people 
living in abject poverty.

Rapid economic growth in Asia and elsewhere has been accompanied 
by major demographic changes, which include not only a growing popu-
lation in the developing world but also increasing urbanization. In 2011, 
for the first time in China’s long history, more people were living in cities 
and towns than in the countryside, requiring greater economies of scale 
in food production.101 The world’s population is expected to grow from 
seven billion to around nine billion people by 2050, and most of this 
growth will be in the developing world. If all the citizens of this more 
crowded world are to enjoy sustainable livelihoods, then it is clear that 
they cannot consume at the rate of the average European or North Amer-
ican. Yet growing demand and supply constraints will see rising prices 
for commodities, fuel, and food, possibly kicking off a resurgence of 
economic nationalism and protectionism rather than international eco-
nomic cooperation. The 2011 Human Development Report found that 
the distribution of income has worsened at the country level in much of 
the world while Official Development Assistance falls well below what 
is needed to close the development gap. However, this gap needs to be 
closed on the basis of a fresh development model that addresses sustain-
ability and equity together while respecting ecological thresholds.102

There is an old Chinese saying that if you keep heading in a par-
ticular direction, you might get there. This book has argued that the 
latest phase of neoliberal globalization will get us there much faster 
than the early phase of modernization, and the “there” is a tragic place 
of great suffering and loss that none of us would willingly choose. As 
Paul Gilding argued in his book The Great Disruption, ecological col-
lapse cannot give birth to a new ecological shining star, movement, or 
world order—it will be too late for that.103 Reflexive modernization and 
globalization must be generated before the possibility of political choice 
is foreclosed by the new and much less hospitable “planetary environ-
ment” that we have produced.
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