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1
Introduction: Ecologically Unequal 

Exchange in Comparative and Historical 
Perspective

R. Scott Frey, Paul K. Gellert, and Harry F. Dahms

At a time of increased societal urgency surrounding ecological crises 
from depleted fisheries (Longo, Clausen, and Clark 2015) to mineral 
extraction (Bunker and Ciccantell 2005) and potential pathways toward 
environmental justice (Martinez-Alier et  al. 2016; Smith, Plummer, 
and Hughes 2016), this collection of papers re-examines ecologically 
unequal exchange (EUE) in historical and comparative perspective. The 
theory of EUE, grounded in Wallerstein’s (1974–2011) world-systems 
perspective and the work of Amin (1976), Bunker (1985), and 
Emmanuel (1972), posits that core or northern consumption and capi-
tal accumulation are based on peripheral or southern environmental 
degradation and extraction. In other words, structures of social and 
environmental inequality between the Global North and Global South 
are founded in the extraction of materials from, as well as the displace-
ment of hazardous production processes and wastes to, the Global 
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South (Frey, Gellert, and Dahms 2017; Hornborg and Martinez-Alier 
2016; Jorgenson 2016a, 2016b; Jorgenson and Clark 2009a). These 
unequal relations underscore a large ecological debt owed to the periph-
ery by the core countries; this debt is a key source for many of the previ-
ous and current environmental distribution conflicts that have taken 
place and continue to take place throughout the world-system 
(Hornborg and Martinez-Alier 2016; Martinez-Alier et al. 2016).

This volume consists of ten chapters based on papers presented at the 
conference on Ecologically Unequal Exchange: Environmental Injustice in 
Historical and Comparative Perspective held on the campus of the 
University of Tennessee, Knoxville, on October 15–16, 2015. The con-
ference is part of an ongoing effort by the Center for the Study of Social 
Justice, housed in the Department of Sociology at the University of 
Tennessee, to study issues of social justice broadly defined. Additional 
papers presented at the conference were published in a special issue of the 
Journal of World-Systems Research (Frey et al. 2017).

EUE is an important theory for understanding the uneven socionatu-
ral contours of global development and it has fostered research demon-
strating that the structure of international trade contributes to 
environmental degradation in the periphery (see, e.g., Clark and Foster 
2009; Frey 2015; Jorgenson 2016b; Jorgenson and Clark 2009b). Various 
scholars have commented on the “under-utilization” of EUE (Roberts 
and Parks 2007:195), but there has been a flurry of renewed interest as 
witnessed by several recent conferences and the publication of several 
special journal issues devoted to EUE (Frey et al. 2017; Hornborg and 
Martinez-Alier 2016; Jorgenson and Clark 2009a) and recent contribu-
tions by Foster and Holleman (2014), Hornborg (1998, 2009, 2011, 
2015), and Jorgenson (2016a, 2016b). In principle, it should be possible 
to integrate a range of theorists from the ecological economics of Nicholas 
Georgescu-Roegen (1971) and Howard T. Odum (1971; see also Foster 
and Holleman 2014) to the promulgation of a theory of EUE by Stephen 
G. Bunker (1984, 1985, 2005) and from Wackernagel and Rees’s (1996) 
ecological footprint to the ecosocialism of Foster (2002; see also White, 
Gareau, and Rudy 2017) and the material flow analysis of Marina Fischer-
Kowalski (1998; Fischer-Kowalski and Huttler 1999) into a “single theo-
retical framework clarifying how societal relations of exchange and the 
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material dimensions of production are intertwined,” as Alf Hornborg 
(2009:250) argues.

It is not an easy task to formulate such a single framework, however. As 
summarized by Oalu (2016:448), the theory has been dubbed “vague 
and roundabout” (Foster and Holleman 2014:210) and considered at 
risk of “remaining scholastic” (Hornborg 2011:109–114). This lack of 
specificity in the concept or, more ambitiously, the theory of EUE con-
tributes to the perpetuation of ecological modernization theory’s five 
“interconnected illusions” culminating in the idea that “sustainable 
development” is possible and not an oxymoron (Hornborg 2009:256). 
On the other hand, EUE theory can also be considered as too specific 
because it relies on a narrow economistic view of the structure of the capi-
talist world-economy as hierarchical. Or, at least the methods used to 
analyze it are economistic in their emphasis on trade data.

In this volume, we try to push scholarship on EUE forward as a useful 
framework for research by paying attention to the theoretical debates, 
empirical analyses, and implications for praxis. The authors of the chap-
ters contained in this volume do not all agree with one another—and 
neither did all of the participants at the conference that formed the basis 
for this book—yet we believe that presenting them together offers the 
reader the chance to reflect, adjudicate, and evaluate these contributions. 
We hope this volume expands critical discussion of EUE.

�Book Overview

This volume is organized into three distinct sections: theoretical founda-
tions and critical reflections on EUE; empirical research on economic 
development, mining, deforestation, fisheries, and the like from the per-
spective of EUE; and current responses to the adverse socioecological 
consequences associated with EUE.  The first section consists of four 
chapters examining the theoretical foundations of EUE. Chapter 2 is a 
condensed reprint of the key theoretical arguments of Stephen G. Bunker’s 
(1985) Underdeveloping the Amazon: Extraction, Unequal Exchange, and 
the Failure of the Modern State. This work is an often cited classic in the 
field. Yet many have not taken the time to actually read it. By including 
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it here, we hope to re-kindle attention to the formative contributions 
Bunker made to our understanding of EUE three decades ago. In this 
book, Bunker argues that the socioecological consequences of extractive 
economies are quite different from those of production economies. He 
presents a model of EUE that is a synthesis of various theories of develop-
ment and underdevelopment, focusing on how local modes of extraction 
are organized in response to world-system demands. The model is 
grounded in a case study of the extractive export economies characteriz-
ing the Brazilian Amazon Basin during the past 500 years.

Paul Ciccantell in Chapter 3 updates Bunker’s original conception by 
bringing the EUE literature into dialogue with the raw materialism con-
ception that he and Bunker developed (Bunker and Ciccantell 2005). 
The model focuses attention on “the raw materials-based industries and 
linked transport systems that are used to solve the most fundamental 
challenge to rapid economic growth: how to acquire growing volumes of 
raw materials at lower costs and in greater and more secure volumes than 
other competing economies.” Ciccantell argues that many economies 
have ascended by using strategies for stealing raw material peripheries 
from established economies. He goes on to observe that “The current 
historical juncture in China’s economic ascent and in the coal industry 
creates an opportunity for integrating the insights of ecologically unequal 
exchange and raw materialism to understand the multidimensional causes 
and consequences of global inequalities over the very long term.”

In Chapter 4, Mariko Frame observes that EUE relations, and the 
related phenomenon of ecological imperialism, underlie the deep inequal-
ities of the world-system and the exploitation of peripheral countries by 
core countries. But she notes that semi-peripheral economies are increas-
ingly engaging in economic activities in peripheral countries as they 
attempt to develop that are as exploitative as those between core and 
periphery. Frame illustrates her argument by examining land grabbing in 
Cambodia by various semi-peripheral countries in the Asia region, 
including Malaysia, Thailand, and Vietnam. Even as these countries are 
engaging in ecological imperialism with Cambodia and other peripheral 
countries, they remain subordinate to the core economies and experience 
adverse socioecological consequences of EUE relations with their core 
counterparts. Frame concludes that greater theoretical clarity is needed 
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regarding the role played by semi-peripheral countries in EUE relations 
in the world-system.

Paul K. Gellert in Chapter 5 rounds out the section by returning our 
attention to Bunker’s work, including his posthumously published The 
Snake with Golden Braids (Bunker 2006). He examines the questions of 
whether and how the seemingly disparate perspectives following Bunker’s 
EUE—specifically Foster’s metabolic rift (1999, 2000; Foster, Clark, and 
York 2010) and Moore’s (2000, 2011, 2015; Patel and Moore 2017) 
world-ecology—are interrelated and in fact complement one another. All 
three address the unjust manner in which dominant actors in the capital-
ist world-system simultaneously exploit labor and non-human or bio-
physical nature while undermining sustainability. Gellert highlights these 
fundamental agreements regarding EUE across the three perspectives. 
Then, he unpacks the real distinctions among them regarding capitalism 
as causing degradation, nature’s ontology, epistemology and dialectical 
analysis, and possible futures that might overturn the current unsustain-
able situation.

The second section of the book consists of four empirical studies exam-
ining EUE in comparative and historical context. Each chapter also 
stretches the theorization of EUE in fascinating ways. Laura McKinney’s 
Chapter 6 is a cross-national examination of the links between the envi-
ronment and trajectories of economic development. Drawing on physical 
science and thermodynamic principles, she presents cross-national data 
indicating that it is the liquidation of resources that stifles economic 
growth in the periphery, not the abundance of resources identified as the 
so-called resource curse. The structure of the world-system and EUE rela-
tionships between core and periphery foster resource appropriation and 
liquidation that stifle the economic development of the peripheral regions 
of the world-system. In sum, EUEs and the associated environmental 
losses in poor nations are driving the wedge that creates unequal eco-
nomic development.

Jamie Sommer, John Shandra, and Carolyn Coburn in Chapter 7 pres-
ent cross-national data showing how the flow of mining exports from the 
periphery to the core affects deforestation in the periphery. Using ordi-
nary least squares regression for a sample of low and middle income 
nations, they find little support for the expected positive relationship 
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between mining exports and deforestation. They refine their analysis by 
examining how repressive countries foster EUE in the mining sector by 
providing a “good business climate” including environmental law exemp-
tions and tax holidays. Their quantitative data indicate that mining 
export flows from the peripheral countries increase forest loss more in 
repressive than in democratic countries.

Brett Clark, Stefano Longo, Rebecca Clausen, and Daniel Auerbach in 
Chapter 8 examine how unequal economic and ecological exchange 
underlies fish production in Thailand. They find that in the effort to 
reduce production costs in the fishing industry, slave labor is used in fish 
harvesting and child and migrant labor is used in processing plants. These 
highly exploitative operations supply fish to Europe and the United 
States. They argue that as seafood production shifts with the ongoing 
growth of aquaculture, fish depletion, and the expansion of fishmeal and 
fish oil production, the relationships connecting slave labor, slime lines, 
environmental degradation, and the depletion of marine systems become 
more deeply embedded in a world-system based on constant capital accu-
mulation that creates socioecological inequalities.

Shellen Wu joins this volume as a historian among sociologists and 
adds a unique perspective in Chapter 9. Not fully embracing theories of 
underdevelopment such as Bunker’s, she argues that energy extraction 
and use in China developed in a very different way than in Europe or in 
the Amazon Basin of Brazil that Bunker studied in the development of 
the EUE narrative. Differences resulted from the unique aspects of 
Chinese geography and geology, as well as China’s response to imperial-
ism from the late nineteenth century. Nor did the so-called resource curse 
strike China, despite considerable Western interest in its coal reserves in 
the nineteenth century. The case of China discussed by Wu reinforces the 
importance of history and contingency in any understanding of EUE 
relations.

The third section of the volume examines responses to patterns of 
EUE: What has been done? What is to be done? And who should do it? 
Jackie Smith and Jacqueline Patterson in Chapter 10 examine political 
activism as it relates to climate change. They argue that real change 
emerges in movement spaces where people have worked to develop shared 
perspectives and organization. Specifically, they link their discussion to 
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the earlier theoretical section of the book by highlighting the alternative 
ontologies and epistemologies being envisioned and forged by the climate 
justice movement. As they put it, these are not just alternatives but thor-
ough reconceptualizations of identities, values, and social relations. 
Furthermore, these reconceptualizations rely on indigenous understand-
ings of humanness in relation to/with the earth. By illuminating three 
examples of transformative projects that are increasingly important—
food sovereignty, solidarity economies, and Human Rights 
Communities—they argue that if the strategies of these projects were 
widely adopted, then climate change mitigation would be possible.

In the last chapter, David Ciplet and Timmons Roberts also focus on 
the issue of climate change politics but take a very different route than 
Smith and Patterson. They analyze the ways in which the Global South is 
“splintering” over climate change policies. They critique the classic world-
systems perspective for dividing the world into a small group of rich 
countries and a large group of poor, peripheral, and dependent ones. 
Ciplet and Roberts present rich insights into the series of Conference of 
Parties (COP) climate change meetings and how they have broken down 
due to the splintering of previously unified Global South representatives. 
As they point out, the EUE narrative is increasingly difficult to maintain 
in the face of climate change politics.

The epilogue of the volume by Harry F. Dahms and R. Scott Frey out-
lines the major issues discussed in the ten chapters, the implications of 
these issues, and current gaps in the EUE literature and directions for 
future theoretical and empirical inquiry.
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Toward a Theory of Ecologically 

Unequal Exchange

Stephen G. Bunker

The development or underdevelopment of any region results from the 
organization, coordination, and use of human and nonhuman energies 
and from the distribution of resources derived from and transformed in 
that environment or traded for resources derived from or transformed in 
other regions. Human uses of any regional environment depend on its 
ecosystemic characteristics; these are shaped in part by earlier uses and by 
deliberate human modifications. Social organization, which may enhance 
or limit access to, and the useful transformation of, natural resources, is 
both bounded by and further shapes these ecosystems.

Theories of development have focused on economic processes of mate-
rial transformation, or production, but they have not recognized the 
absolute dependency of material production on resource extraction. Nor 
have they accounted for the ways that the extraction, transport, and use 
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of natural resources and the social formations that emerge from these 
processes affect the subsequent developmental potential of the environ-
ments from which resources are extracted. Instead, most theories of 
development have been attempts to extend models derived from systems 
of industrial production to nonindustrial systems for which they have 
only limited relevance.

Recent theoretical literature on national development has compounded 
the distortions inherent in this bias to production models. Its primary 
focus has been a fruitless debate about whether the causes of underdevel-
opment occur in a global system of exchange dominated by industrial 
nations or within specific regional systems of production. … In fact, a 
global system of exchange, made up of all importing and exporting regions, 
determines terms of trade which differentially affect all of these regions, 
but distinct regional social structures and political arrangements determine 
how the commodities on which the global system depends are actually 
extracted or produced. … [We cannot] adequately integrate [competing] 
perspectives [on national development] unless we recast and incorporate 
them into ecological and evolutionary models of social change that con-
sider simultaneously the physical dependence of production on extraction 
and the interaction between regional and global systems. … [R]egardless 
of the degree to which exchange systems have become global, commodities 
can emerge only out of locally based extraction and production systems. 
Models of regional and global systems must be complementary rather than 
competitive because these systems coevolve. … [D]ifferent regional levels 
of development result from the interaction between changing demand in 
the world market for specific commodities and the local reorganization of 
modes of production and extraction in response. …

The cumulative ecological, demographic, and infrastructural effects of 
the sequence of modes of production and extraction in any region estab-
lish limits and potentials for the productive capacities and the living stan-
dards of regional populations. The flow of energy from extractive to 
productive economies reduces the complexity and power of the first and 
increases complexity and power in the second. The actions and character-
istics of modern states and of their complex and costly bureaucracies 
accelerate these sequences. Modernization, as ideology, as bureaucratic 
structure and procedure, and as centralized control through complex 
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regulatory organization, mediates and intensifies the socioeconomic con-
sequences of the interaction between global and regional systems. Modern 
systems are themselves highly energy-intensive and can only emerge in 
regions where industrial modes of production derive large amounts of 
energy and matter from subordinate modes of extraction. The modern 
state is but one of the forms of social organization which draw on energy 
flows out of modes of extraction and which extend the dominance of 
energy-concentrating modes of production, both globally and within 
nations. I examine these propositions in a case study of the sequence of 
export economies in the Brazilian Amazon from the time of colonial con-
quest to the present.

�Modes of Extraction and the Creation 
of Extreme Peripheries

The first essential step toward adequate analysis of the coevolution of 
regional social formations requires that we free ourselves from notions 
relevant only to industrial production systems. Concepts derived from 
the European experience of capital accumulation and technological inno-
vations in industrial production still provide the basic metaphors for the 
analysis of nonindustrial economies. Economic models of industrial pro-
duction neglect the extractive origins of the materials which industrial 
processes transform (Georgescu-Roegen 1975). The internal dynamics of 
the extractive economies that have provided most of the exports from the 
least developed regions differ significantly from those of productive econ-
omies in their effects on the natural environment, the distribution of 
human populations, the growth of economic infrastructure (understood 
here as everything humanly constructed or organized which facilitates 
social and economic activity), and therefore on the subsequent develop-
mental potential of the affected regions. … [P]roduction models cannot 
explain the internal dynamics of extractive economies because the exploi-
tation of natural resources uses and destroys values in energy and material 
which cannot be calculated in terms of labor or capital. When natural 
resources are extracted from one regional ecosystem to be transformed 
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and consumed in another, the resource-exporting region loses values that 
occur in its physical environment. These losses eventually decelerate the 
extractive region’s economy, while the resource-consuming communities 
gain value and their economies accelerate. An adequate model of the 
interaction between global and regional economies must account for 
both the differences and the interdependence between the two systems.

The differences between the internal dynamics of modes of extraction 
and of modes of production create unequal exchange not only in terms of 
the labor value incorporated into products but also through the direct 
appropriation of rapidly depleted or nonrenewable natural resources. 
Extractive appropriation impoverishes the environment on which local 
populations depend both for their own reproduction and for the extrac-
tion of commodities for export. Because this appropriation and its eco-
logical results affect the class structures, the organization of labor, systems 
of exchange and property, the activities of the state, the distribution of 
populations, the development of physical infrastructure, and the kinds of 
information, beliefs, and ideologies which shape social organization and 
behavior, I introduce the idea, mode of extraction, to suggest the systemic 
connections between these phenomena. … [B]oth modes of extraction 
and modes of production can only be understood in terms of their inte-
gral interdependence and their impacts on natural ecosystemic processes. 
Orthodox Marxist notions of the reproduction of modes of production 
must be reformulated to account for these ecological interdependencies.

While the specific characteristics and dynamics of particular modes of 
extraction and of particular extractive commodity markets must be ana-
lyzed individually, it is possible to outline some general tendencies in 
extractive export economies. … The extractive process frequently entails 
an extremely low ratio of both labor and capital to value, so it may ini-
tially produce rapid rises in regional incomes. These may be followed by 
equally rapid collapses when the depletion of easily accessible resources 
requires additional inputs of labor and capital without corresponding 
increases in volume. The rapidly rising cost of extraction usually stimu-
lates a search for substitutes or new sources for the original good. Either 
alternative profoundly disrupts the economy of the exporting region. The 
ephemeral nature of extractive economies may lead to a series of demo-
graphic and infrastructural dislocations.
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Productive enterprises typically are located in close proximity to each 
other. Transportation, communication, and energy transmission costs are 
thus shared by multiple enterprises. New enterprises can start without 
assuming the total costs of the infrastructure they require. Populations 
attracted to these locations provide a labor force which can move easily 
between enterprises with different rates and directions of growth. While 
individual enterprises may become obsolete, the infrastructure to which 
they contribute and the labor which they have employed remain for sub-
sequent enterprise.

Extractive enterprises, on the other hand, must be located in close 
proximity to the natural resources they exploit. These resources are ran-
domly distributed in relation to productive centers, so proximity to other 
enterprises occurs only by chance and becomes less likely as the most 
accessible resources are depleted. Extractive economies, therefore, seldom 
enjoy the continuities with earlier settlement patterns and infrastructural 
development which shared productive locations provide. Nor do they 
usually contribute to the labor and infrastructural requirements of subse-
quent economies. Instead, whatever changes they bring about in the dis-
tribution of population and in the physical environment serve little or no 
purpose when the specific resources to which they are geared are depleted 
or are no longer in demand.

Regions whose economic ties to the world system are based almost 
exclusively on the exchange of extracted commodities (i.e., resources 
which occur in nature and in whose existence or continued reproduction 
there is no deliberate human intervention) can be characterized as extreme 
peripheries because of the low proportions of capital and labor incorpo-
rated in the total value of their exports and because of the low level of 
linkages to other economic activities and social organization in the same 
region. Even when depletion raises extraction costs, the additional capital 
and labor are most frequently required for exploration and transport 
rather than actual extraction. Even then, these costs constitute a relatively 
small proportion of eventual price, and an even smaller proportion of 
what their price would be if depletion rates were taken into account 
(Georgescu-Roegen 1970; Schnaiberg 1980; Schumacher 1973). 
Examples of such commodities include not only petroleum and minerals 
but also lumber from natural forests, the oils, meats, hides of wild animals, 
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nuts of undomesticated trees, most fish, and slaves. … [R]aising cattle on 
pastures formed by burning jungle is also essentially extractive. There is 
some human intervention in herd management and pasture clearing, but 
the pasture itself frequently depends on nutrients released from burning 
vegetation and usually does not last much beyond the rapid depletion of 
those resources (Hecht 1981).

While processing and industrialization of most extractive commodities 
create additional value, extreme peripheries such as the Amazon tend to 
export them raw or unfinished so that the creation and realization of 
additional values occur in and benefit other economies. Moreover, even 
the limited contribution of extractive exports to regional economies tends 
to be unstable; if high demand and expanded scale increase unit costs of 
extraction by depleting the most accessible resources, entrepreneurs will 
attempt to domesticate or to synthesize agricultural or industrial substi-
tutes and to transform the extractive economy into a productive one 
(Brockway 1979). These new economies, once freed from the need to 
locate near natural resources, will tend to move to areas where land, labor, 
and infrastructure are more easily accessible.

The crucial difference between production and extraction is that the 
dynamics of scale in extractive economies function inversely to the 
dynamics of scale in the productive economies to which world trade con-
nects them. The forces of production develop progressively in industrial 
systems because the unit cost of commodity production tends to fall as 
the scale of production increases. In extractive systems, on the contrary, 
unit costs tend to rise as the scale of extraction increases. Greater amounts 
of any extractive commodity can be obtained only by exploiting increas-
ingly distant or difficult sources. Though technological innovation may 
reduce costs of some extractive processes in the short run, unit costs of 
extraction will continue to rise in the long run. Therefore, when extrac-
tive systems respond to increased external demand, they tend to impover-
ish themselves (1) by depleting non-self-renewing resources or (2) by 
exploiting self-renewing resources beyond their capacities for regenera-
tion, thereby (3) forcing the unit cost of extracted materials to rise so 
high that the development of synthetic or cultivated alternatives in other 
regions becomes cost-effective. These three results are likely to be aggra-
vated by the disruption of the surrounding ecosystem and the consequent 
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reduction of other useful resources whose existence or reproduction 
depends on biotic chains which include the extracted resource or which 
are disrupted by the process of extraction.

Successful plantation or industrial production of formerly extractive 
commodities completes the cycle of peripheral impoverishment by intro-
ducing progressive economies of scale in the new location. The competi-
tive advantages of new locations eventually eliminate or seriously reduce 
the original and increasingly costly extractive economy. In many cases, 
the economic activities and the settlement patterns which developed 
around the extractive economy either shrink or become useless. Falling 
unit costs accelerate production-consumption linkages and infrastruc-
tural concentration and accumulation in expanding articulated produc-
tion systems. The rising unit costs, further dispersion of labor and 
investment, and intensified ecological disruption which accompany 
expanding extractive systems eventually decelerate these economies. The 
intensified energy flow to and through the socially articulated productive 
systems permits more rapid accumulation there of physical infrastruc-
ture, specialized technical and social organizational knowledge in an 
increased division of labor, and the coordination of research and develop-
ment of new technologies. These both enhance productive systems’ use of 
nonhuman energy and change the market prices for extracted resources. 
This capacity to change world markets through technological innovation 
frees the production systems from short-run dependence on particular 
extractive commodities as they become depleted and heightens both their 
dominance over and periodic disruptions of the decelerating modes of 
extraction.

Production-dominated technological innovations may involve both 
plant transfers and synthetic substitutions. Brockway (1979) has shown 
how the development of the botanical and related sciences in the indus-
trial core responded to and promoted the domestication and genetic 
adaptation of plants extracted in the extreme peripheries to other periph-
eral regions where center nations controlled both the land and the labor 
necessary to transform these cultigens into plantation crops. Successful 
transformation to a plantation system brought these cultigens—rubber, 
sisal, and cinchona—into a mode of production in which increased scale 
progressively reduced unit costs to levels at which extractive systems 
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could no longer compete. (These plantation systems frequently aggra-
vated the impoverishment of other extreme peripheries by requisitioning 
slave or indentured labor.) The incorporation of these extreme peripher-
ies into the world-economy, then, resulted not only in a transfer of value 
but also in a direct transfer of resources—both natural and human—to 
less peripheral regions. These plantation systems themselves were finally 
impoverished by industrial production of synthetic substitutes. Modem 
searches for oil substitutes—whether nuclear, solar, or agricultural—
respond similarly to rising capital and labor costs as the most accessible 
oil sources are depleted.

Extractive economies tend to develop fewer lateral linkages than pro-
ductive economies. The well-documented “enclave” nature of extractive 
economies (see Levin 1960) results from several factors. First, the low 
proportion of capital and labor to market value concentrates profits in 
the exchange, rather than in the extractive, sector (Katzman 1976). 
Second, extractive economies do not respond to the locational advan-
tages that tend to foster the mutual proximity of productive enterprises. 
Extractive economies necessarily locate at the sources of raw materials, 
and these sources may be far removed from existing demographic and 
economic centers. Distance from existing demographic and economic 
centers increases the costs of labor recruitment, subsistence, shelter, and 
infrastructural development. In extreme cases, labor is expeditionary, 
usually involving the temporary migration of males. The additional costs 
of migration are increased by a near total dependence on imported food-
stuffs and other materials, which further reduce the possibility of local 
economic linkages. This situation in turn enhances control over the labor 
force, as the provision of subsistence needs is controlled by those who 
purchase labor. Distance from established communities further heightens 
the employers’ control, as there are few alternative social organizations to 
provide support for laborers’ resistance to exploitation. …

The concentration of capital in removal and transport infrastructure 
frequently creates especially severe technological dependencies on the 
industrial countries. Railroads, steamships, docks, drilling rigs, pipelines, 
and earth-moving machinery require techniques and capital which 
extractive economies are unlikely to develop. The concentration of invest-
ment in export facilities further accentuates the concentrated control 
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over exchange—and profit—which emerges from the absence of alterna-
tive economic and demographic linkages. …

Another crucial distinction between extractive and productive modes 
is that they tend to engender highly distinct, and sometimes contradic-
tory, regimes of land tenure and access to resources. (Distinctions between 
land ownership and mineral rights in the United States are an example of 
the different judicial status of production and extraction.) Because extrac-
tive location responds to different factors than does productive location, 
the discovery of valuable resources may well occur on land with no 
declared ownership, with little or no previous commercial value, and sub-
ject to public, rather than private, domain. For all of these reasons, access 
to resources is of greater import in extractive economies than is actual 
possession or ownership of land. Rapid increases in the commercial value 
of natural resources may severely dislocate prior social and economic rela-
tions governing possession and use of land, especially when these rela-
tions are only tenuously integrated into wider market systems (Bunker 
1979). The state, therefore, tends to participate directly in the regulation, 
authorization, and facilitation of extractive economies.

The tendency for state participation in and facilitation of extractive 
economies is in many cases enhanced as increasingly difficult access to 
valuable resources increases extraction costs. The increasing proportion of 
the Iranian national budget devoted to oil extraction (Fesharaki 1976; 
Muzegar 1977) or the recent decision of the government of Brazil to 
invest in the mineral deposits of Carajas (Pinto 1982) may heighten 
national control of these economies, but they also reduce the state’s fiscal 
capacity to provide social welfare and developmental services in other 
sectors. …

In contrast to the productive articulated economy, the energy and mat-
ter taken from extractive regions do not flow through the extractive econ-
omy, do not enhance human productivity or social complexity there, do 
not engender local production-consumption accelerators, and do not 
remain embodied in physical infrastructure and complex social organiza-
tion. The disarticulated extractive export economy can neither generate 
nor sustain the complex and costly organizational structures of the 
modem state or the institutions and organizations which the modem 
state presupposes and on which its functioning depends. The bureaucratic 
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agencies of the modem state can only occur in extractive peripheries as an 
imposed, exogenous force and are therefore compelled to act without the 
corresponding civil organization which its own rationality and operating 
procedures require. … [T]heories of modernization and theories of the 
authoritarian developmental state provide concepts essential to analyses 
of these complex bureaucracies, but these theories must be extensively 
refined to account for the irrationalities and failures of central state inter-
vention in extractive peripheries. …

… Because the social formations of extractive regions seldom develop 
dense political and economic linkages, and because they lack viable, self-
sustaining communities, local inhabitants cannot pressure the state to 
prohibit repeated disruption through extraction of whatever resources 
may offer profit to entrepreneurs from other regions. States where the 
extractive exports predominate in the entire national economy are likely 
to be more susceptible to pressures and interventions from production-
based states, corporations, and cartels than states of nations whose econo-
mies are predominantly productive and autocentric.

The particular problem of regions where extractive export economies 
are predominant is that socioeconomic organization, which at one time 
responds to international demand for specific extractive commodities, is 
likely to lose its utility when the extractive source is depleted or when 
demand shifts away from it. Predominantly extractive economies disrupt 
human settlement patterns and the natural environment in ways which 
are adaptive in the short run and maladaptive in the long run. In the 
absence of self-sustaining and flexible productive systems, there is little or 
no economic basis for local opposition or resistance to entrepreneurs or 
to dependent national states that seek to organize the population and 
environment in such a way as to exploit the potential for quick profit. 
Thus, extractive economies tend toward eventual stagnation, broken only 
by new extractive cycles if new demands for new material resources avail-
able in the region emerge.

These factors may vary with the characteristics of the national environ-
ment, with the type and extent of the national resources extracted, and 
with the policies of the national state. In the Amazon the tendency for 
extractive economies at one time to leave the region susceptible to the 
establishment of subsequent extractive economies (whenever world mar-
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kets create pressures or opportunities for easy and rapid profits) has led not 
simply to underdevelopment relative to more rapid increases in productiv-
ity in other regions but also to absolute impoverishment and progressive 
underdevelopment. Where there is little local population to disrupt, how-
ever, extractive economies may generate considerable benefits. Valuable 
minerals or fossil fuels exploited in desert areas with sparse populations 
may generate revenues which the state can tax or redirect to develop other, 
productive economies. … Even in these cases, however, the benefits are 
likely to flow to other areas of the nation where the raw materials are trans-
formed and revenues are directed to more productive enterprise.

Theories of imperialism (Baran 1957; Lenin 1939; Luxemburg 1951), 
world systems and dependency (see especially Galtung 1971), unequal 
exchange based on wage or productivity differentials, and modernization 
have all acknowledged primary material export as a defining characteris-
tic of most forms of underdevelopment, but they have not systematically 
explored the internal dynamics of extractive systems as a distinct socio-
economic type. Nor have they understood that the complex social orga-
nizational, demographic, and infrastructural forms that emerge, as 
technological change and accumulation accelerate the flow of energy 
through the articulated productive systems, ultimately depend on pro-
cesses that progressively decelerate the economy, disrupt the ecosystem, 
and simplify social organization in extractive regions. None of these theo-
ries has accounted sufficiently for the ways in which the extraction and 
export of natural resources affect the subsequent developmental potential 
of the environments from which they are extracted.

The extraction of particular commodities from nature has measurable 
effects on the energy transformation processes in surrounding biotic sys-
tems and on the density and distribution of human populations.  …  
[E]xtractive  economies tend to “build” the surrounding environment 
and to distribute human populations in ways which limit, rather than 
enhance, subsequent forces of production. If this is so, understanding the 
development and underdevelopment of these environments requires 
models which systematically take the historical sequence of these effects 
into account.

Such models are essential to any attempt to reverse or moderate the 
disruptive effects of extractive economies. It would be pointless to argue 
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against extraction per se because human economic activity and social 
reproduction cannot occur without extraction. The problem then is to 
devise ways in which extractive economies can function in a world system 
of exchange without destroying the social and human environments in 
which they occur. In order to do so, we must first revalue, theoretically 
and practically, the natural resources and processes on which economic 
activity ultimately depends. Theories of value which focus exclusively on 
labor and capital do not simply err conceptually. Rather, they reflect and 
legitimate a worldview in which nature is subordinated to mankind and 
where natural resources are considered flow or income rather than part of 
a limited global stock or capital (Georgescu-Roegen 1970; Schumacher 
1973). Theoretically and practically, nature, values in nature, and the 
economies which depend on values in nature have been systematically 
undervalued, while human labor, consumption, and reproduction in 
articulated societies have been correspondingly overvalued. Revaluing 
natural energy transformation on a global level would necessarily slow 
the rate of energy flow from the periphery to the core and, therefore, also 
slow rates of industrial production and consumption. … [T]his is essen-
tial for the long-term reproduction of human society in both extractive 
and productive modes. Specifying the particular characteristics of and 
values in extractive economies is an essential first step in any attempt to 
reverse these economies’ disruptive effects, but these characteristics and 
values must be integrated with more general theories of development and 
social evolution, both regional and global. …

�Energy, Value, and Social Reproduction

The survival and reproduction of society itself must be the ultimate crite-
rion of value, so our concept of value must include anything which affects 
this process and its outcomes. Labor value, or its imperfect monetary 
measures, cannot do this. Measures of energy and matter and of their 
conversion, however, touch everything which is humanly useful. Rather 
than separating human activity from other ecosystemic processes, these 
measures allow us to see the interdependencies between human energy 
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use and energy transformation processes which proceed naturally, that is, 
without human intervention. …

If value is defined only in terms of labor, we have no way to assess the 
costs which contemporary uses of the environment may impose on sub-
sequent generations and social formations. Energy measures can provide 
us a calculus of costs and values—past, present, and future—for the mul-
tiple effects of human intervention in natural energy transformations. 
These effects include the disruption of the biotic chains which capture 
and store energy, the incorporation of energy into immediately consum-
able goods and services, and the partial conservation of energy and matter 
in more durable physical infrastructure and social organization.

To use these measures, however, we must reject the anthropocentric 
and temporally biased notions that value occurs only as a cognitive attri-
bution to certain things or processes. We must also reject the idea that 
resources do not exist until they are discovered to be useful by humans. 
Humans may eat fish without knowing or understanding what the fish 
eat, but this ignorance does not diminish the value of the fish’s sources of 
nutrients to the survival and reproduction of human society. Human 
activity at one period may destroy or reduce natural energy transforma-
tion processes whose usefulness can only be realized with future knowl-
edge or technology; present ignorance does not reduce the cost, or loss of 
value, to future human generations.

Temporally and culturally bound attributions of value are both socially 
and epistemologically significant, however, because they affect the alloca-
tion and distribution of human labor and the forms of energy extracted 
from the environment. New technologies and new consumption patterns 
create new value attributions for the resources they require. The attribu-
tion of value to labor enormously influences human decisions about both 
social organization and uses of natural resources. The differential valua-
tion of labor in different modes of production influences the flow of 
goods between different economies. Most important, labor is essential to 
the use value of most naturally occurring resources. All of these, however, 
constitute only part of the energy transformation processes which sustain 
human life and society. All of them finally depend on values which occur 
in nature as the result of energy flows largely independent of human 
intervention.
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Pure extractive economies are the extreme case of human appropria-
tion of these values, but many apparently productive processes include 
elements of extraction. Different agricultural and pastoral economies, for 
example, present a gradient of the proportions of human labor and natu-
ral values incorporated into the final product, ranging from the minimal 
modifications of the natural environment in ecologically complex swid-
den systems to the energy-intensive manipulations and simplifications of 
bounded ecosystems in large-scale monocropping systems. Forestry 
exhibits similar gradations.

Human societies depend on complex and variable combinations of 
natural and labor values. Energy as a measure can be applied to the cre-
ation of both kinds of value and allows us to relate them through a com-
mon currency. It also allows us to see the usefulness, and thus the value, 
of human learning and social organization. We can examine the ways that 
human societies reorganize matter to build their own environments as 
social inventions which extend the value of portions of the energy which 
society consumes and dissipates. Finally, it forces us to recognize that 
there is no possible unidimensional calculus of value because the long-
term maintenance of human life depends on energy transformation pro-
cesses of which we are not yet aware. We cannot measure yet all of the 
complex energy exchanges in the biotic chains which make up the ecosys-
tems in which we participate. Nor can the value of human organization 
be directly measured. We know we can use both human and nonhuman 
energy more effectively because we have remembered past uses of energy 
and have stored and transmitted this knowledge through social organiza-
tion, but we could only measure the value of this knowledge and organi-
zation by comparing its presence to its absence in the same society. Even 
without a unidimensional calculus of value, however, we can analyze the 
very different potentials for social organizational, infrastructural, and 
economic development in the societies which concentrate energy from 
outside and the societies which lose energy to them. We can then also 
explain how the dominance of productive systems accelerates extraction 
and ecological destruction. …

Most theorists of development and underdevelopment have erred in 
ignoring the special dynamics and sequences in extractive and other non-
capitalist economies. … [T]heir explanations must finally be recast in 
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ecological models of social evolution, but first it is useful to examine 
them on their own terms. I attempt to correct some of their errors and 
especially try to show where and how they may fit together. Finally, 
though, … the decisions and actions of local groups within their own 
total environment (physical, social, political, and commercial) … [are] 
essential to the differences between development and underdevelopment 
of the regions which they inhabit. It is they, after all, who must balance 
local and global considerations; they who must live with the ecosystems 
they change; they who must synthesize what are otherwise abstractions of 
social scientists.

�The Internal-External Debate and the Question 
of Unequal Exchange

…  Theories which assign explanatory primacy either to global or to 
regional systems ignore historical processes, continuities, and dynamics 
in the other system. … [E]ach system implies a distinct level of analysis 
and that these levels of analysis must be articulated through a selection of 
variables and through historical periodizations which provide common 
referents for both levels of analysis.

Advocates of a global perspective have recently recognized that socio-
logical explanations of underdevelopment must deal simultaneously with 
two distinct levels of analysis: one appropriate to sequential changes in 
the socioeconomic structures and processes in particular regionally 
defined spaces, and the other appropriate to the dynamics of a global 
system made up of many diverse parts (Frank 1979:2–13; Wallerstein 
1981), but their attempts to do this finally founder on their insistence on 
global levels of analysis. My own strategy is to elaborate a critical synthe-
sis of the externally focused theories of imperialism, dependency, and 
world system with the internally focused theories of modernization and 
modes of production, … to determine what parts of existing explanations 
of development can be usefully incorporated into a more comprehensive 
ecological model of social and economic change. …
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… [In contrast to both internal, modernization theory and external 
dependency and world-systems theories], the rapid accumulation of capi-
tal in the core, which is accelerated by unbalanced energy flows from the 
periphery, increases the rate of technological and consumption innova-
tion and of consumption capacity in the core. The accelerated production-
consumption-accumulation linkages allow the core to determine most 
global demand. Rapid innovation at the core subjects the periphery to a 
constantly changing market over which it has little control. If dominant 
classes in the peripheral areas reorganize modes of production and extrac-
tion in response to this externally dominated, frequently shifting market, 
the populations, social organization, and ecosystems of these areas are 
subject to repeated disruption. If the local modes of production are not 
so reorganized, the shifts in demand subject regional economies to falling 
terms of trade. Wallerstein’s metaphorical extrapolations impede atten-
tion to these and other regional processes.

… It is precisely because the international market is systemic, that is, 
the result of the combined production and demand of all of its compo-
nent modes of production, that exchange in this market and the effects of 
such exchange on all participating economies must be analyzed as a total-
ity. Actual production systems and their class structure, rates of exploita-
tion, and wage differentials, on the other hand, can finally only be 
established by separate analysis of specific modes of production. Simply 
put, we must distinguish between two different levels of exchange. The 
first involves exchange which occurs between regionally articulated classes 
and is but one moment of a particular mode of production, or between 
specific groups in regionally articulated modes of production. The second 
establishes the global market situations of the various classes which con-
trol export and import, and the market-oriented production on which 
they depend, in all the multiple modes of production which participate 
in the world system. …

The use of labor as a standard of value for unequal exchange thus 
ignores the exchange inequalities inherent in extractive economies, where 
value in nature is appropriated in one region and labor value incorpo-
rated in another. Bettelheim (1972:300–307), for instance, restricts the 
concept of exploitation to the appropriation of surplus labor value in 
specific modes of production and thus excludes from consideration the 
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international inequalities involved in the exploitation and export of natu-
ral resources. De Janvry (1981:20) extends Bettelheim’s restriction in his 
criticism of dependency and world-system perspectives: “By focusing on 
the external factors, the underdevelopment school tends to replace the 
relations of exploitation between social classes with those between geo-
graphical areas.”

Once we acknowledge, however, that not only the value in labor but 
also the values in nature can be appropriated, it becomes clear that we 
cannot counterpose the exploitation between social classes and between 
geographical areas. Instead, we must consider the effects of the exploita-
tion of labor and the exploitation of entire ecosystems as separate but 
complementary phenomena which both affect the development of par-
ticular regions. We can therefore reject as well Amin’s (1977) arguments 
that unequal exchange occurred only after center wages started to rise 
above subsistence levels as the result of imperialist strategies which opened 
world markets and world sources of raw materials for capitalist exploita-
tion. The appropriation of values in nature, from the periphery, in fact 
initiated unequal exchange between regions, and between ecosystems, 
long before the rise of wages and the expansion of consumer demand in 
the core. Examination of the ecological effects of the ivory trade (Palmer 
and Parsons 1977) and the demographic effects of the slave trade 
(Wallerstein 1976) on large parts of Africa demonstrates the impact of 
exploitation between geographic areas as well as between classes on the 
evolution of unequal exchange.

Additional value is created when extracted materials are transformed 
by labor. The important point, however, is that this additional value is 
generally realized in the industrial center, rather than at the periphery. 
Thus, there are multiple inequalities in international exchange. One, cer-
tainly, results from the differential wages of labor. Another, however, is in 
the transfer of the natural value in the raw resources from the periphery 
to the center. Another is in the location of the full realization of value and 
of its accelerated consumption-production linkages in the center, rather 
than in the peripheral sources of the material commodities. The outward 
flows of energy and the absence of consumption-production linkages 
combine with the instability of external demand and with the depletion 
of site-specific natural resources to prevent the storage of energy in useful 
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physical and social forms in the periphery, and leave it increasingly vul-
nerable to domination by energy-intensifying social formations at the 
core. Finally, if the resources do not renew themselves naturally, the 
inequality of the exchange is intensified by the loss of resources and by 
the disruption of associated natural energy flows in the periphery itself. …

Finally, there is a tendency in the modes of production approach to 
attribute “backwardness” (de Janvry 1981) to specific modes of produc-
tion and to specific class structures. The advantage of a world systemic 
approach is that “backwardness” is necessarily seen as relational, that is, 
between connected economies, rather than inherent in a single economy. 
While it is clearly possible to compare technological and energy con-
sumption levels between economies, societies may also be characterized 
in terms of their capacity to sustain long-term yields with minimal social 
inequality. World market participation has severely diminished this 
capacity in many noncapitalist societies, and the core economies have 
been able to reduce income inequalities only by intensifying energy flow-
through from the periphery at rates which cannot be sustained over the 
long run (Adams 1975; de Janvry 1981:17; Georgescu-Roegen 1970; 
Schnaiberg 1980).

… [W]e [must] recast our economic models to take into account (1) 
the absolute physical dependence of production on extraction, (2) the 
locational characteristics and regional inequalities which distinguish pro-
ductive from extractive systems, (3) the very different ecological, demo-
graphic, and social structural evolutionary processes within each type of 
system, and (4) the long-term consequences of a net flow of matter and 
energy from extractive to productive economies. The necessary relations 
between production and extraction, the fact that they typically occur in 
different regions, and their different ecological results all fundamentally 
determine both their long-term and short-term potential for social pro-
duction and reproduction.

Extraction and production may occur together in social formations 
bounded by a single regional ecosystem. In such cases, the diversity of 
human needs may distribute extractive activity across such a wide range 
of species and minerals that biotic chains can reproduce themselves stably. 
Once the profit-maximizing logic of extraction for trade across regional 
ecosystems is introduced, however, price differentials between extractive 
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commodities and the differential return to extractive labor stimulate con-
centrated exploitation of a limited number of resources at rates which 
disrupt both the regeneration of these resources and the biotic chains of 
coevolved species and associated geological and hydrological regimes. 
Once this stage of exploitation has been reached, the industrial modes of 
production inevitably undermine the resource bases on which they 
depend. Industrial modes of production have evolved the social organiza-
tional and the infrastructural capacity to change their own technologies 
and thereby to find substitutes for essential resources as they are depleted. 
This process is necessarily finite, however, as each new technology requires 
other resources from what is, ultimately, a limited stock.

Analysis of energy flows between regions and of different uses of energy 
in different regional social formations provides a much fuller explanation 
of uneven development than any drawn from conventional economic 
models. If energy and matter necessarily flow from extractive to produc-
tive economies, it follows that social and economic processes will be 
intensified and accelerated in the productive economy and will become 
more diffuse and eventually decelerate in the extractive economy. The 
flow of energy and matter to productive societies permits the increased 
substitution of nonhuman for human energies, allows for increased scale, 
complexity, and coordination of human activities, stimulates an increas-
ing division of labor, expands the specialized fields of information which 
this entails, makes possible increasingly complex systems of transport and 
communication, and engenders the means of technological and adminis-
trative innovation by which the crises of resource scarcity are overcome. 
The mode of extraction, on the other hand, loses energy, and so becomes 
socially and economically simpler, less diversified, and subject to techno-
logically determined changes in market demand which the modes of pro-
duction generate. Once we understand this, we can understand as well 
that, while the actual flow of commodities between regions can be 
explained in terms of markets and labor costs, the consequent uneven 
development of different regions of the world can be fully understood 
only by considering the effects of uneven energy flows on both the physi-
cal and social environments of different social formations and on the 
progressive subordination of simplified, energy-losing societies to increas-
ingly complex, energy-gaining societies.…
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Our theories of unequal exchange and of uneven development have 
failed to integrate the internal dynamics of regional social formations 
with the external dynamic of a world market system because they have 
not accounted for the necessary relationships between extraction and 
production or for their consequences on the evolution of different societ-
ies. These production-based theories can, however, provide essential com-
ponents for an ecological model of regionally unequal development, 
because their basic assumptions closely match the central belief systems 
of modes of production which currently dominate the world system. 
Decisions about production, extraction, and exchange are in fact based 
on anthropocentric value systems which subordinate nature and nonhu-
man energy to human strategies for enhancing power and control over 
other humans and for increasing the effective productivity of human 
labor. These strategies tend to short-term maximization of return to labor 
and capital with little concern for long-term social reproduction. 
Conventional theories of development, if properly integrated, can pro-
vide us tools to explain the production and exchange decisions and the 
political and administrative strategies of dominant classes in different 
kinds of societies. We must go beyond these theories, however, if we wish 
to understand the consequence of these human decisions for either the 
short-term development of particular regional social formations or the 
long-term reproduction of society.

�The Problem of Periodization

An adequate theory of development requires that we delineate the “chains 
of historical causation” (Gutkind and Wallerstein 1976:7) in ways which 
permit simultaneous reference to both global and regional units of analy-
sis as historically continuous systems. Analysis at the global level has 
achieved several effective “periodizations” of the world system, but these 
have all derived from sequential changes in the structure and composi-
tion of capital and in the relations of dominant classes to the state in the 
industrial core (Amin 1974; Baran 1957; Frank 1979; Lenin 1939; 
Mandel 1975; Preobazhensky 1965). While these periodizations make 
reference to the impact of these changes on the periphery, they do so by 
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using different peripheral regions to exemplify the dynamics of the differ-
ent periods (see, e.g., Wallerstein 1976). They thus sacrifice historical 
continuity at the local level.

I propose that systematic consideration of the commodities exported 
from a region provides a useful way to periodize both the world and the 
regional economies and thus to relate the sequence of change in each. … 
[A] focus on specific commodities permits analysis of the ways that dis-
ruption, reduction, or depletion of natural resources may limit the subse-
quent developmental potential of the environment from which 
commodities are extracted. 

�Toward an Ecological Model of Uneven 
Development

A full account of the intersection between regional and global systems 
requires separate analysis of each system in terms which recognize the 
dynamics of each system as an integral unit while simultaneously permit-
ting analysis of their effects on each other. I attempt to achieve this in a 
historical analysis of the underdevelopment of the Amazon Basin (1) by 
organizing this history into periods which correspond to the predomi-
nance of particular commodities in the Amazon’s export trade; (2) by 
examining the extent to which the combination of political forces and 
the changes in world-system demand structured the relative composition 
of exports from the Amazon; (3) by describing how extraction and pro-
duction of these commodities were organized, either through reorganiza-
tion of prior modes of production and extraction or through organization 
of new modes; and (4) by analyzing how the demographic, organiza-
tional, infrastructural, and ecological effects of each of these modes of 
production and extraction established the potential for and the limits on 
later modes of production and extraction. This articulation of concepts 
across levels and across time requires precise attention to internal responses 
to opportunities and pressures generated in external systems. Both the 
world system and local modes of production and extraction constitute 
discrete units of analysis whose mutual effects can be seen in the ways 
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that local actors—including those deriving power from organizations 
that operate beyond the local area—reorganize local modes of production 
and extraction in order to take advantage of exchange opportunities in 
the world system.

Treating each local mode of production and extraction as regionally 
discrete and historically continuous allows consideration of the internal 
dynamics by which societies may reproduce themselves independently of 
their participation in a world system and of the variation between societ-
ies and over time in participation in, response to, or occasional with-
drawal from the world system. This avoids reifying dependency, unequal 
exchange, or capitalism as causal agents; rather, it permits development 
and underdevelopment of particular nations or regions to be understood 
as the ways that particular local classes reorganize modes of production 
and extraction in response to exchange opportunities and political actions 
in the world system. …

… Acknowledgment of the specific characteristics of extractive econo-
mies and of their differences from productive economies is crucial in this 
regard, as the geographical and temporal discontinuities of extractive 
economies are especially likely to lead to discontinuous participation in 
world systems of capitalist exchange. The human groups which enter and 
depart from this exchange network are responding to changing market 
opportunities (see Stavenhagen 1966–67); they maintain themselves 
through other modes of production and extraction not because capital-
ism needs them, or because they themselves have become capitalist. 
Rather, they maintain themselves, as human groups always have, by 
adapting to their own environments, of which international exchange 
opportunities form a highly variable part, but which are also structured 
by the organization of earlier modes of production and extraction. If 
these adaptations reduce the long-term viability of the physical environ-
ment, they also reduce the life chances of the social groups which depend 
on it.

Georgescu-Roegen (1975) has shown how conventional economic 
models of production ignore crucial energy transformations which 
occur between the extraction of material from nature and its use in 
industry. By focusing only on production, that is, the transformation of 
these materials by labor and capital, conventional economics ignores 
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the environmental costs of extraction and energy transformation. We 
will only understand the inequalities inherent in the geographical sepa-
ration of the different parts of the total processes by which materials in 
nature are finally transformed for human use and profit when we 
account for these differential costs to the various regions involved in the 
world system.

�The Amazon: Extractive Exports 
and Underdevelopment

There are numerous regions of the world whose economic histories would 
provide relevant cases for a commodity-based model of underdevelop-
ment. The Amazon Basin in Brazil is one of the largest of these regions.

The Amazon Basin has formed an integral part of the world-economy 
for over 350 years. Soon after Portuguese colonization in the sixteenth 
century, it was supplying valued spices and animal oils to the European 
market. From 1860 until 1910, it supplied the bulk of the rubber for the 
automobiles and other machines which transformed American and 
European industry. In recent decades, it has supplied increasing propor-
tions of the components for the light metals required by modem trans-
portation technology to reduce the effects of gravity and to reduce fuel 
consumption. Little of the energy extracted during the Amazon’s long 
history of supplying valued commodities for world trade has been incor-
porated into enduring and useful social organization and physical infra-
structure, however, nor is there much prospect that it will be in the future. 
On the contrary, the Amazon Basin is one of the poorest areas in the 
world, and the economic and social systems on which many of its inhab-
itants depend are seriously threatened by disruption or extinction. This 
impoverishment continues despite, and in many instances because of, 
major government development programs. I will examine the utility of 
my ecological model for explanations of the persistence of such poverty 
in this huge, resource-rich region.

Effective use and development of natural resources depend on human 
organization, and the possibilities for effective human organization are 
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bounded by the effects of previous social organization and of previous 
uses of the environment. The cumulative effects of these sequences on a 
region’s developmental capacities are dramatically illustrated in the case 
of the Amazon. The decimation of populations during colonial conquest 
and enslavement, the massive reimportation of human energy to satisfy 
international industry’s needs for rubber in the late nineteenth and early 
twentieth centuries, and the present expulsion of both peasants and 
Indians from the lands on which they subsist, in addition to preventing 
effective and continuous human organization, have been accompanied 
by increasingly severe depredations of the natural environment. Each 
depredation, from the killing off of river fauna to the transformation of 
vast areas of forest into pasture of short economic usefulness and limited 
capacity for natural regeneration, has severely limited the potential for 
subsequent human settlement and economic use of the forest.

Sustained economic and social development is impossible when short-
term economic and political interests can completely disrupt settlement 
patterns and the ecological systems on which they depend…. [T]he cur-
rent exploitation of the Amazon, while lessening the impact of interna-
tional capital flows and maintaining short-term economic growth for the 
Brazilian national industrial center, promises to perpetuate the demo-
graphic void which previous modes of extraction created in the Amazon’s 
rural areas and thus to restrict its usefulness in the international and 
national economies of the future…. [T]he energy-intensive and energy 
absorbing nature of the national state’s bureaucracy accelerated the extrac-
tive enterprise and the associated disruption of energy flows in the 
Amazon even when it attempted to reverse these processes. By irrationally 
extending energy-expensive structures and operating procedures into the 
energy-poor social formations of Amazonia, the state undermined exist-
ing but fragile human communities, devastated the ecosystem in which 
they subsisted, and severely distorted its own developmental projects. 
Instead of allowing environmentally balanced strategies for long-term 
sustained yields, modes of extraction conditioned by politically deter-
mined relations of unequal exchange continue to limit the possibilities of 
social and economic development in the Amazon.

The export economies of the Amazon Basin have been primarily extrac-
tive since the colonial period, but the commodities extracted have varied 
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considerably. … [B]oth the historical sequence and the internal charac-
teristics of these extractive economies account in large part both for the 
continued poverty of the region and for the fact that it remains, still, an 
extractive frontier….

�Commodity Extraction and Environmental 
Destruction

The progressive underdevelopment of an extractive periphery organized 
in response to world market demands is dramatically illustrated by the 
decimation of indigenous societies and the devastation of key plant and 
animal resources resulting from colonial exploitation of the Amazon. 
Where indigenous societies had exploited a wide range of natural energy 
sources at rates which allowed for their natural regeneration, colonial 
extraction responded to international demand by exploiting a few highly 
marketable resources beyond their capacity for natural regeneration, in 
many cases leading to environmental impoverishments, with widespread 
ramifications.

The rivers provided a major share of the resource base for dense aborig-
inal population, but they also provided the avenues for direct European 
penetration of the most heavily populated areas. As early as the sixteenth 
century, the Dutch, English, French, Spanish, and Portuguese were strug-
gling to control the Atlantic coast of what is now northern Brazil. Chief 
among the prizes each sought was control over the sugar producing areas 
which extended 2000 miles south of the Amazon delta. Secure tenure of 
these areas depended on control of the river. The earliest permanent pen-
etration started in 1616, when the Portuguese started to build forts to 
protect national claims to the river basin (Tambs 1974).

Portugal was economically incapable and politically indisposed to 
finance this military presence in a backwater of a minor colony (Sweet 
1974). Both civil and military posts were therefore filled by offering pre-
bendal rights over land and labor (donatários). The spectacular success of 
sugar plantations on Brazil’s Atlantic coast stimulated attempts to implant 
a similar economy in the Amazon, and the enthusiastic reception in 
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Europe of native spices (drogas de sertão)  inspired the organization of 
extractive expeditions upriver and inland from Belém (Batista 1976; Reis 
1975; Sweet 1974). Sugar and spices both required large amounts of 
manpower. Clearing jungle for monocrops, and planting, harvesting, and 
processing sugar cane are all extremely labor intensive. The average spice-
gathering expedition lasted eight months and required large numbers of 
Indians as rowers, bearers, hunters, and gatherers (Maclachlan 1973).

Though the Portuguese crown had evidently not intended to repeat its 
unsuccessful use of Indian labor on sugar plantations (Maclachlan 1973), 
its practices of granting prebends to its functionaries in the Amazon and 
drastically limiting the supply of currency there (Sweet 1974) led to 
extensive enslavement of Indian populations. Colonial production in the 
Amazon was never profitable enough to support either the purchase of 
expensive African slaves or the immigration of a European labor force. 
Slaving expeditions were conducted under a number of pretexts, the most 
common being that enslaved Indians had been captured in “just wars” or 
had been ransomed from other Indians who had enslaved them. The 
threat of slave raids led many Indians to submit to the agricultural-
extractive labor regimen of the missions, where they were at least afforded 
a modicum of protection against such raids (Ross 1978). Even the mis-
sions, however, which nominally controlled access to Indian labor, were 
obliged to make 20 percent of their labor force available for settlers’ use, 
and their ability to enforce restrictions on civil use of Indian labor steadily 
eroded under political pressure from local government and settlers 
(Kiemen 1954; Maclachlan 1973; Sweet 1974).

There is evidence that some slavery was practiced among the Amazon 
tribes prior to the European conquest, but the European demand for “red 
gold” increased and deepened this practice to the point of severe depopu-
lation. Tribes such as the Tapajo, close to forts and susceptible to constant 
attack, were held for ransom until they provided slaves of other tribes 
(Hemming 1978; Nimuendaju 1952; Sweet 1974). There are accounts of 
the Tapajo turning over their own children when they could not satisfy 
the European demand through their slave raids on other groups 
(Nimuendaju 1952). The violence of the slaving raids and the flight of 
indigenous populations from the fertile river banks, which exposed them 
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to attack, initiated the first, great reduction of native populations 
(Heriarte 1874).

The demand for Indian slaves and mission labor and the resulting deci-
mation of native populations accelerated as the colonial economy 
declined. Amazonian sugar could not compete with the sugar plantations 
on the Atlantic coast in either quality or cost of production. Depletion of 
the native spices near colonial settlements meant that collecting expedi-
tions had to go farther inland, expanding their need for Indian labor even 
as European prices fell and local costs rose (Sweet 1974). The slaving 
expeditions became more and more wasteful of Indian life as the drastic 
reduction of Indian populations along the rivers increased the time, dis-
tance, and expense of slaving expeditions (Reis 1949; Ross 1978). As 
early as 1693 there were complaints from slavers that it was necessary to 
go upriver as far as the present boundaries of Peru to find slaves (Hemming 
1978). As slaving expeditions had to go farther, they used more Indian 
rowers and provisions. Due to declining sugar and spice economies, 
insufficient capital was available to provision the slaving expeditions, so 
that numerous Indians died from malnutrition on the homebound trip 
(Sweet 1974). The progressive impoverishment of the colony’s natural 
resource base thus accelerated its decimation of the Indian labor force on 
which it depended.

The failure of export agriculture heightened the colony’s dependence 
on extraction, and this in turn intensified secular opposition to mission-
ary control of Indian labor. The missions were secularized in 1755; in 
1757 the crown stopped encouraging the export of sugar and tobacco, 
and in 1759 the Jesuits were expelled (Kiemen 1954; Maclachlan 1973). 
All of this coincided with the establishment and growing power of 
Companhia Geral do  Grão Pará e Maranhão, directed by Governor 
Mendonca Furtado, brother of the marquis de Pombal. The Companhia’s 
main business was exporting cacao, which grew wild and required the 
prolonged extractive expeditions which the missions’ ability to restrict 
access to Indian labor would have impeded (Alden 1976; Dias 1970; 
Herndon 1853; Maclachlan 1973; Ross 1978). The Companhia also 
exported considerable amounts of lumber, for which it also depended on 
Indian labor (Alden 1976; Dias 1970).
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Infectious diseases brought in by the Europeans may have reduced 
native population even more than slavery did. The dense riverine popula-
tions would have been enormously susceptible to the rapid transmission 
of new diseases, even ahead of direct contact with Europeans (see Denevan 
1976). The combination of crowding, excessive work, and poor nutrition 
made urban slaves particularly vulnerable to disease. Belem suffered a 
series of devastating epidemics which ravaged the Indian populations 
there (Batista 1976; Maclachlan 1973; Sweet 1974). Trade with the mis-
sions would also have spread epidemics.

Competition with Dutch and Spanish colonies for territorial and eco-
nomic control further reduced native populations. Struggles with the 
Spaniards at the headwaters of the Amazon stimulated conflict between 
different indigenous groups as well as punitive military expeditions by 
both colonies (Hemming 1978; Sweet 1974). Dutch manufactured 
goods were transported up from the Guyana coast and down as far as the 
middle Amazon in trade between indigenous groups. The Portuguese, 
worried by this challenge to their monopoly, mounted an extended mili-
tary campaign against the groups which controlled this trade along the 
Rio Negro. This campaign culminated in the hunting down, capture, and 
death of this group’s chief, Ajuricaba, and the dispersion of what remained 
of his group in remote areas of terra firme (Sweet 1974).

In addition to direct reduction of native populations, European 
demand for animal oils eliminated natural resources crucial to the subsis-
tence of dense populations. The manatee, a large aquatic mammal, and 
the turtle had provided rich supplies of oil and protein for indigenous 
groups. Smith (1974) has shown that cultural checks and the regionally 
bounded exchange system maintained a harmonious relationship between 
turtle and aboriginal populations. Turtles were kept in captivity to bal-
ance seasonal fluctuations in other protein sources. They flourished suf-
ficiently in the Amazonian waters to allow their extensive use for meat 
and oil without population reduction. Pressure from missionaries and 
early Spanish and Portuguese traders led to massive exploitation of turtle 
eggs for oil to be sold on local and international markets and of meat for 
sale as a delicacy much prized by the Europeans…. The manatee was 
intensely hunted both for local consumption and to supply both oil and 
meat for ships involved in the West Indies sugar trade.
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The rapid reduction of the turtles and the manatees directly deprived 
the indigenous populations of important sources of oil and meat. It 
reduced the region’s carrying capacity indirectly as well by seriously dis-
rupting critical links in the riverine ecosystem, thus reducing the other 
riverine resources on which these human populations depended. Turtlings 
form part of the food chain maintaining the larger fishes, and the mana-
tee’s water-surface grazing is crucial in keeping the lakes and channels 
adjacent to the main river sufficiently free of vegetation to allow the pas-
sage of canoes and to permit the entry of light required for the storage of 
energy in the form of complex organic molecules. Turtles and manatees 
also stabilize nutrient cycles on which fish depend (Fittkau 1973). As the 
richest fishing occurs in the quieter waters that are removed from the riv-
ers’ main flow, the reduction of the manatee and the turtle greatly dimin-
ished the protein resources available to riverine societies.

Finally, the establishment of cattle raising in areas of natural pasture, 
especially on the varzea, the extension of the communities around the 
various forts, and the later rush for precious minerals pushed the remain-
ing Indians farther away from the more fertile river’s edge into the forest 
where they could only subsist in dispersed and shifting settlements 
(Bastos 1975; Palmatary 1960).

By the end of the eighteenth century, the twin assaults on native popu-
lations and natural resources had created a demographic and economic 
vacuum, broken only by a few small and impoverished cities. “The exist-
ing labor pool had been so overtaxed that no sector, public or private, was 
able to meet its labor needs” (Maclachlan 1973), even in a depressed 
economy. The varzeas had been almost completely depopulated; much of 
the technology necessary for their effective exploitation had disappeared 
with the indigenous societies which had used them (Ross 1978). 
Europeans had conquered the Amazon, turning those portions of it 
which had commercial value—Indian labor, turtle and manatee oils and 
meat, wild spices, and grass—to their own short-term profit in ways 
which precluded sustained economic exploitation.

The Europeans’ rapacity, and their stubborn belief that as members of 
a master race they should not engage in productive work (Sweet 1974), 
rapidly exhausted the resources on which their dreams of great wealth 
were founded. The Amazonian colony sank into unrelieved poverty and 
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stagnation aggravated by political intrigue, frequent epidemics, and the 
tumult of the years following Brazil’s independence from Portugal, when 
struggles between various ethnic, political, and economic factions elimi-
nated about 20 percent of the total population (Raiol 1970) and devas-
tated the already limited productive capacity which had been developed 
on the surviving sugar plantations and cattle ranches (Weinstein 1980).

With the exception of sugar and tobacco, little had been produced 
during two centuries of Portuguese colonization. A great deal, however, 
had been extracted and sold. The technology used in this extraction was 
primarily indigenous (Maclachlan 1973), but the core of indigenous pro-
ductive technology had been lost. Locally dominant classes had estab-
lished new modes of extraction in response to international exchange 
opportunities and had used these modes of extraction in ways which 
decimated local forces of production. The exchange relations in which 
this class attempted to transform its control over labor and resources into 
profits were extremely unequal, but conventional calculation of unequal 
exchange rates based on a labor theory of value or on transfer of surplus 
to the center is clearly inadequate to analysis of this case. The extraction 
costs of what was being exchanged included not only human labor but 
also human life, social organization and technology, and the ecological 
viability of various interdependent plant and animal systems on which 
human communities had depended. The effects of this unequal exchange 
and of the mode of extraction which sustained it directly limited the 
capacity for local response to and benefit from subsequent exchange 
opportunities created by industrial development and technological 
advances in the world system.

Trade strategies designed initially to finance military goals had elimi-
nated effective human occupation and use of most of the Amazon, thus 
annihilating a previously self-reproducing and sustaining mode of pro-
duction. When in the mid-nineteenth century Europeans turned to 
industrial use what many Amazonian Indians had long known—that 
rubber could be molded into various forms which were both pliant and 
durable—lack of an adequate labor force retarded the response to a 
booming new market and was eventually a major factor in the inability of 
locally dominant classes to organize modes of production adequate to 
supply and to keep this market. …
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�Conclusion

The processes which led to and still maintain the underdevelopment of 
the Amazon can only be understood if we account for the succession of 
modes of extraction as they emerged from the interaction of regional and 
global constraints, pressures, and opportunities and as they affected both 
natural and human environments. None of the prevailing models of 
development adequately explains these processes. None of the conven-
tional prescriptions for development can be expected to reverse their 
effects. …

This approach to uneven development allows us to describe more fully 
than other approaches about the relationships between economic, demo-
graphic, social, and ecological processes over time. It allows us to see how, 
in terms of economic and social growth, uneven development occurs and 
is maintained. At the same time, however, this approach raises a whole 
series of questions about the long-term maintenance of industrial modes 
of production, their effects on extractive regions, and their ultimate vul-
nerability to resource depletion.

The clearest lesson of class relations in the Amazon is that dominant 
groups which impoverish the rest of society ultimately impoverish them-
selves. Only when human communities with balanced exchange relations 
exist is it possible for social organization to adapt to its total environment 
in ways which sustain both human community and the ecosystem itself. 
It is, however, most unlikely that dominant classes will perceive that their 
long-term interests lie in revaluing human labor and natural resources 
unless other classes oblige them to understand this.

The point is not that the only solution for a resource-rich region is exit 
from the world system of exchange. Rather, it is that different regions 
participate in the world-economy according to exchange opportunities 
perceived as advantageous by particular classes. … Ultimately, the need is 
to slow the flow of energy to the world center. As long as natural values 
in living and fossilized plants which have transformed solar energy into 
humanly useful forms are transferred predominantly to a small part of the 
world’s total area, the world industrial core will continue to dominate 
markets in ways which limit the development potential of the rest of the 
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world. … Human groups could, however, use their prescience to enrich, 
rather than impoverish, the ecosystems in which they participate, both by 
striving to assure and strengthen natural regeneration and energy trans-
formation processes and by enhancing the effectiveness of their own 
social organization.

References

Adams, Richard. 1975. Energy and Structure, A Theory of Social Power. Austin, 
TX: University of Texas Press.

Alden, Dauril. 1976. “The Significance of Cacao Production in the Amazon 
Region during the Late Colonial Period: An Essay in Comparative Economic 
History.” Proceedings of the American Philosophical Society 120(April):103–135.

Amin, Samir. 1974. Accumulation on a World Scale. New York: Monthly Review 
Press.

———. 1977. Imperialism and Unequal Development. New  York: Monthly 
Review Press.

Baran, Paul. 1957. The Political Economy of Growth. New York: Monthly Review 
Press.

Bastos, A. C. Tavares. 1975/1866. O Vale do Amazonas. São Paulo: Companhia 
Editora Nacional.

Batista, Djalma. 1976. Complexo da Amazônia. Rio de Janeiro: Conquista.
Bettelheim, Charles. 1972. “Theoretical Comments.” Pp. 271–322 in Unequal 

Exchange: A Study of the Imperialism of Trade. New York: Monthly Review 
Press.

Brockway, Lucile H. 1979. Science and Colonial Expansion: The Role of the British 
Royal Botanic Gardens. New York: Academic Press.

Bunker, Stephen G. 1979. “Power Structures and Exchange between Government 
Agencies in the Expansion of the Agricultural Sector.” Studies in Comparative 
International Development 14(1):56–76.

de Janvry, Alain. 1981. The Agrarian Question and Reformism in Latin America. 
Baltimore, MD: Johns Hopkins University Press.

Denevan, William M. 1976. “The Aboriginal Population of Amazonia.” Pp. 
205–234 in The Native Population of the Americas in 1492, edited by W. M. 
Denevan. Madison: University of Wisconsin Press.

Dias, Manuel Nunes. 1970. A Companhia Geral do Grão Pará e Maranhão. 
Belem: Universidade Federado Pará.

  S. G. Bunker



  45

Fesharaki, Fereidun. 1976. Development of the Iranian Oil Industry: International 
and Domestic Aspects. New York: Praeger.

Fittkau, Ernst Josef. 1973. “Crocodiles and the Nutrient Metabolism of 
Amazonian Waters.” Amazoniana 4(March):103–133.

Frank, Andre Gunder. 1979. Dependent Accumulation and Underdevelopment. 
New York: Monthly Review Press.

Galtung, J. 1971. “A Structural Theory of Imperialism.” Journal of Peace Research 
8(2):81–117.

Georgescu-Roegen, Nicholas. 1970. “The Entropy Law and the Economic 
Problem.” Paper presented in the Distinguished Lectures Series, the University 
of Alabama, reprinted in The Ecologist 2(July):347–381.

———. 1975. “Energy and Economic Myths.” Southern Economic Journal 
41:347–381.

Gutkind, Peter C. W. and Immanuel Wallerstein. 1976. “Editor’s Introduction.” 
Pp. 7–29  in The Political Economy of Contemporary Africa, edited by Peter 
C. W. Gutkind and Immanuel Wallerstein. Beverly Hills, CA: Sage.

Hecht, Susanna B. 1981. “Deforestation in the Amazon Basin: Magnitude, 
Dynamics and Soil Resource Effects.” Studies in Third World Societies 
13:61–110.

Hemming, John. 1978. Red Gold: The Conquest of the Brazilian Indians. 
Cambridge, MA: Harvard University Press.

Heriarte, Maurício de. 1874. Descrição do Estado do Moranhão, Pará, Corupá, e 
Rio das Amazonas (excerpts in Nimuendaju, 1952, and in Palmatary, 1960).

Herndon, William. 1853. Exploration of the Valley of the Amazon. Washington, 
DC: U.S. Navy Department.

Katzman, Marvin. 1976. “Paradoxes of Amazonian Development in a ‘Resource 
Starved’ World.” Journal of Developing Areas 10:445–460.

Kiemen, Mathias C. 1954. The Indian Policy of Portugal in the Amazon Region, 
1614–1693. Washington, DC: Catholic University Press.

Lenin, V.  I. 1939. Imperialism, the Highest Stage of Capitalism. New  York: 
International Publishers.

Levin, Jonathan. 1960. Export Economics. Cambridge, MA: Harvard University 
Press.

Luxemburg, Rosa. 1951. The Accumulation of Capital. London: Routledge and 
Kegan Paul.

Maclachlan, Colin. 1973. “The Indian Labor Structure in the Portuguese 
Amazon, 1700–1800.” Pp. 199–230  in Colonial Roots of Modern Brazil, 
edited by D. Alden. Berkeley, CA: University of California Press.

  Toward a Theory of Ecologically Unequal Exchange 



46 

Mandel, Ernest. 1975. Late Capitalism. London: New Left Review.
Muzegar, Jahargir A. 1977. Iran: An Economic Profile. Chicago, IL: University of 

Chicago Press.
Nimuendaju, Curt. 1952. “The Tapajo.” Kroeber Anthropological Society Papers 

6:1–12.
Palmatary, Helen Constance. 1960. The Archaeology of the Lower Tapajos Valley, 

Brazil. Philadelphia: Transactions of the American Philosophical Society, 
New Series, Volume 50, Part 3.

Palmer, Robin and Neil Parsons, editors. 1977. The Roots of Rural Poverty in 
Central and South Africa. Berkeley, CA: University of California Press.

Pinto, Lucio Flavio. 1982. “Amazônia: A Fronteira do Saque.” Paper presented 
at the 31st Annual Latin American Conference, University of Florida, 
Gainesville.

Preobazhensky, E. 1965. The New Economics. Oxford: Claredon.
Raiol, Domingos Antonio. 1970. Matins Políticos. Belem: Universidade Federal 

do Para.
Reis, Arthur C. F. 1949. Monte Alegre-Aspectos de sua Formaçao Historica. Belem: 

Grafica.
Reis, Mauricio Rangel. 1975. Brasil: 35 Anos de Desenvolvimento. Brasilia: 

Ministerio do Interior.
Ross, Eric. 1978. “The Evolution of the Amazon Peasantry.” Journal of Latin 

American Studies 10(November):193–218.
Schnaiberg, Allan. 1980. The Environment: From Surplus to Scarcity. New York: 

Oxford University Press.
Schumacher, Ernest F. 1973. Small Is Beautiful: Economics as if People Mattered. 

New York: Harper and Row.
Smith, Nigel J. H. 1974. “Destructive Exploitation of the South American River 

Turtle.” Association of Pacific Coast Geographers 36:85–101.
Stavenhagen, Rodolfo. 1966–67. “Seven Erroneous Theses about Latin 

America.” New York University Thought 4(Winter):25–37.
Sweet, David. 1974. A Rich Realm of Nature Destroyed: The Middle Amazon 

Valley (1640–1750). Unpublished Ph.D.  Dissertation, Department of 
Sociology, University of Wisconsin.

Tambs, Lewis A. 1974. “Geopolitics of the Amazon.” Pp. 45–90 in Man in the 
Amazon, edited by Charles Wagley. Gainesville, FL: University of Florida Press.

Wallerstein, Immanuel. 1976. “The Three Stages of African Involvement in the 
World-Economy.” Pp. 30–57 in The Political Economy of Contemporary Africa, 
edited by P. C. W. Gutkind and I. Wallerstein. Beverly Hills, CA: Sage.

  S. G. Bunker



  47

———. 1981. “On How Accumulation Works.” Contemporary Sociology  
10 (January):41–43.

Weinstein, Barbara. 1980. Prosperity without Development: The Paraense Elite 
and the Amazon Rubber Boom (1850–1920). Unpublished Ph.D. Dissertation, 
Department of History, Yale University.

  Toward a Theory of Ecologically Unequal Exchange 



49© The Author(s) 2019
R. S. Frey et al. (eds.), Ecologically Unequal Exchange, 
https://doi.org/10.1007/978-3-319-89740-0_3

3
Ecologically Unequal Exchange and Raw 
Materialism: The Material Foundations 

of the Capitalist World-Economy

Paul S. Ciccantell

The ecologically unequal exchange (EUE) literature analyzes one of the 
most important pillars of global inequality: the extraction of raw materi-
als from and imposition of environmental damages on peripheral regions, 
populations, and ecosystems in the capitalist world-economy for the ben-
efit of the wealthy and powerful. This literature fills a glaring hole in 
world-systems analysis of the 1970s and 1980s: the lack of attention to 
the role of and consequences for the natural environment in long-term 
socioeconomic change. The EUE tradition examines commodity chains 
from their sources through to consumption and waste disposal and often 
employs sophisticated quantitative analytic techniques to test theoretical 
models of the causes and consequences of EUE over time and around the 
world.

This chapter seeks to bring the EUE literature into dialogue with 
another world-systems theoretical model that integrates global and local 
natural and social processes over the long term, new historical material-
ism, or, to put it more bluntly, raw materialism. This theoretical model 
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focuses attention on the raw materials-based industries and linked trans-
port systems that are used to solve the most fundamental challenge to 
rapid economic growth: how to acquire growing volumes of raw materials 
at lower costs and in greater and more secure volumes than other compet-
ing economies. One key part of this process of change is how historically 
many rising economies utilized raw materials access strategies that focused 
on stealing raw materials peripheries from established hegemons, since 
the high costs and huge economic political challenges of creating raw 
materials supply systems had already been paid by the existing hegemon.

The raw materials boom of the 2000s and first half of the 2010s based 
on China’s rapid economic ascent led many firms, politicians, and ana-
lysts to see a new “golden age” in which raw materials wealth could serve 
as the basis for development around the world by tying extractive periph-
eries to the Chinese market, a world in which the concept of unequal 
exchange seemed incredibly outdated. The dramatic decline in raw mate-
rials prices in 2014–2016 because of the economic slowdown in China is 
rapidly transforming this golden era into widespread busts for firms and 
extraction regions. This boom and bust has been particularly dramatic for 
some mining regions in the coal industry. Because coal has been used for 
centuries in many locations around the world, coal provides an analytic 
window into very long-term change. The current historical juncture in 
China’s economic ascent and in coal creates an opportunity for a more 
robust analysis integrating the insights of ecological unequal exchange 
and raw materialism to understand the multidimensional causes and con-
sequences of global inequalities.

�World-Systems Theory and the Environment

From the intellectual origins of world-systems theory in the work of 
Wallerstein (1974) until the late 1980s, the environment was at best an 
afterthought in world-systems analysis. Hopkins and Wallerstein’s (1986) 
initial formulation of commodity chains as an analytical tool noted the 
role of the natural environment as the starting point of many commodity 
chains, but this insight received little attention in subsequent work. 
World-systems analyses of some cases began by noting the natural and 
environmental characteristics of particular places and industries (e.g., 
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Tomich 1990), but these characteristics were largely analyzed as external 
to the structures and mechanisms of the world-system.

By the late 1980s, a number of scholars in the world-systems and 
related analytic traditions had begun to incorporate the environment 
more explicitly into their theoretical models (e.g., Barham, Bunker, and 
O’Hearn 1990; Bartley and Bergesen 1997; Bergesen and Parisi 1997; 
Bunker 1985; Ciccantell 1994; Dunaway 1996; Roberts 1992). Building 
on this growing interest, the 1997 Political Economy of the World-
System (PEWS) conference at the University of California-Santa Cruz 
organized by Walter Goldfrank, David Goodman, and Andrew Szasz 
(1999) brought together a group of scholars whose work began to place 
the environment at the center of world-systems analysis.

In the wake of the 1997 PEWS meeting and a special issue of the 
Journal of World-Systems Research that year edited by Bergesen and Parisi 
(1997), world-systems analyses now often focus a great deal of attention 
on the natural environment and seek to incorporate the environment 
into the theoretical framework (for recent efforts, see, e.g., Ciplet, 
Roberts, and Khan 2015; Kaup 2012; Moore 2015). One of the most 
influential streams of this environmentally conscious world-systems anal-
ysis is EUE; this chapter will now turn to outlining the key tenets of this 
theoretical and analytical framework.

�Ecologically Unequal Exchange Theory

Despite rising interest in the environment in a variety of academic disci-
plines, public policy debates, and the public recognition of a range of 
pressing environmental problems in the 1960s and 1970s, environmental 
sociology remained a largely marginal part of the discipline into the 
1990s, even with the creation of institutional bases for the subfield in the 
American Sociological Society and the Rural Sociological Society 
(Dunlap, Michelson, and Stalker 2002). Research in the EUE tradition 
helped move analysis of the environment into a much more central posi-
tion in the discipline (see, e.g., Jorgenson 2003; Jorgenson and Clark 
2009, 2011; Rice 2007). The EUE approach used sophisticated quantita-
tive analytic methods to address world-systems and environmental soci-
ology research questions. This methodological approach provided 
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professional legitimacy to environmentally focused research and to the 
testing of the theoretical propositions of world-systems theory, allowing 
publication in leading sociological journals. This EUE methodological 
approach is part of a broader effort to use sophisticated quantitative ana-
lytic techniques to test world-systems theory (see, e.g., Chase-Dunn 
1975; Chase-Dunn, Kawano, and Brewer 2000; Kentor 1998, 2001). 
EUE is grounded in research on global inequalities and their conse-
quences across regions of the world-economy but uses a variety of state-
of-the-art sociological methods to address these questions.

In order to identify the key connections between EUE and raw mate-
rialism, I emphasize here what I consider to be the essential elements of 
EUE and the elements most closely linked to the research interests and 
questions that animate both perspectives. I will expand on these essential 
elements in subsequent sections.

Five major tenets of EUE are readily apparent in the literature:

	1.	 The foundation of EUE research rests in both world-systems theory 
and human ecology, focusing analytic attention on examining the 
appropriation, use, and flows of resources and the resulting waste from 
this resource use, as well as the myriad environmental impacts of this 
resource use (Jorgenson and Rice 2012).

	2.	 Unequal material exchange relations, ecological interdependencies, 
and unequal power across the zones of the world-economy create and 
reproduce multiple forms of inequality in the world-system (Andersson 
and Lindroth 2001; Bunker 1985; Hornborg 1998; Jorgenson and 
Rice 2012; Roberts and Parks 2007).

	3.	 The inequalities of EUE create a seeming contradiction: overcon-
sumption of resources but with relatively less environmental degra-
dation in core countries, while underconsumption of resources in the 
periphery leaves most residents with poor living and health stan-
dards, inadequate incomes, highly polluted shantytowns, and 
degraded ecosystems (Hornborg 2001; Jorgenson 2003; Jorgenson 
and Rice 2012).

	4.	 EUE has tremendous negative environmental and social consequences 
for extractive regions (Bunker 1985; Bunker and Ciccantell 2005; 
Hornborg 2001; Jorgenson 2003).
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	5.	 To demonstrate the operation and impacts of EUE in the world-
system, the preferred method is to test theoretical propositions using 
quantitative analytic techniques (Jorgenson 2004, 2006; Jorgenson 
and Rice 2005, 2012). Methods used include cross-sectional analysis, 
Ordinary Least Squares regression, fixed and random effects panel 
analyses, and network analysis (Jorgenson and Rice 2012).

Over the last two decades, a very large EUE literature has developed; a 
recent library database search returned a total of almost 200 articles, 
chapters, and books. Topics examined include climate change (Roberts 
and Parks 2007; Grimes and Kentor 2003), the role of primary products 
exports in EUE (Austin 2010, 2012; Jorgenson, Dick, and Austin 2010a), 
the impact of the military on the environment (Clark, Jorgenson, and 
Kentor 2010; Hooks and Smith 2005; Jorgenson and Clark 2009), the 
disposal of various forms of waste in the periphery (Frey 1995, 1998, 
2015), deforestation (Burns, Kick, and Davis 2006), the growth of slums 
in the periphery (Jorgenson et  al. 2010a, Jorgenson, Rice, and Brett 
Clark, 2010b), and coal consumption (Clark, Jorgenson, and Auerbach 
2012), among others.

In summary, EUE offers a world-systems theory-based model for 
understanding the intrinsic interdependence between the capitalist 
world-economy and the global environment, as well as methodological 
tools for examining this interdependence. The following section will out-
line the key features of raw materialist lengthened global commodity 
chains, and the subsequent section will seek to integrate these world-
systems-based approaches.

�Raw Materialism and Lengthened Global 
Commodity Chains

The raw materialist lengthened global commodity chains theoretical and 
methodological model brings together the global commodity chains 
model (Bair 2005, 2009; Gereffi and Korzeniewicz 1994; Hopkins and 
Wallerstein 1986) and new historical materialism (Bunker and Ciccantell 
2005, 2007), or, to put it more bluntly, raw materialism. The goal is to 
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move past the dualisms between the global and the local and between 
nature and society with a theoretical and methodological model that can 
move between examining, for example, issues as diverse as the impacts of 
a particular mine on a particular mountain, community, and ecosystem 
at one point in time and the global geopolitical processes that limit the 
ability of workers in many locations around the world to organize to 
achieve economic or other goals during a particular era in the evolution 
of the capitalist world-economy.

The raw materialist model (termed new historical materialism in the 
work of Bunker and Ciccantell 2005, 2007) begins from a focus on the 
material process of economic ascent in the capitalist world-economy. The 
key problem for rapidly growing economies over the past five centuries 
has been obtaining raw materials in large and increasing volumes to sup-
ply their continued economic development in the context of economic 
and geopolitical cooperation and conflict with the existing hegemon and 
other rising economies. Economies of scale offer opportunities to reduce 
costs and create competitive advantages relative to the existing hegemon 
and other rising economies, but raw materials depletion and increasing 
distance create diseconomies of space (increasing costs due to the need to 
bring raw materials from ever more distant extractive peripheries to the 
consuming regions) that make finding economic, technological, and 
sociopolitical fixes via increasing economies of scale difficult to achieve, 
maintain, and eventually reconstruct on an even larger scale. Successfully 
resolving this contradiction relies on the creation of generative sectors. 
Generative sectors create backward and forward linkages; create patterns 
of relations between firms, sectors, and states; stimulate a range of techni-
cal skills and learning and social institutions to fund and promote them; 
and stimulate creation of a financial system to meet complex and costly 
capital needs across borders. In short, generative sectors drive economic 
ascent. Building these generative sectors is a highly contentious and tenu-
ous process that must be maintained in dynamic tension; it is far more 
common for efforts in rising economies to create and maintain these sec-
tors to fail than to succeed. The United States, Germany, and France all 
built one of the largest steel industries in the late nineteenth and early 
twentieth centuries, but only the United States was able to maintain in 
dynamic tension the material, financial, and political organization that 
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sustained economic ascent to a hegemonic position (Bunker and 
Ciccantell 2005, 2007).

These processes of economic ascent and economic and geopolitical 
competition with existing hegemons have driven long-term change in the 
capitalist world-economy  over the past five centuries (Bunker and 
Ciccantell 2005). The most dramatic and rapid processes of economic 
ascent restructure national economies and the world-economy in support 
of national economic ascent. The competitive advantages created by orga-
nizational and technological innovations in generative sectors and by sub-
sidies from peripheries lead to global trade dominance. Economic and 
political competition from the existing hegemon and other ascending 
economies shapes and constrains long-term success, making economic 
ascent and challenges to existing hegemons extremely difficult. The most 
successful cases of ascent restructure and progressively globalize the world-
economy, incorporating and reshaping economies, ecosystems, and space. 
The historical sequence of rapidly ascending economies from Holland to 
Great Britain to the United States to Japan led to dramatic increases in the 
scale of production and trade, building generative sectors in iron and 
steel, petroleum, railroads, ocean shipping, and other raw materials and 
transport industries that drove their economic ascent and impoverished 
their raw materials peripheries (Bunker and Ciccantell 2005, 2007).

These processes of long-term structural change, the contradiction 
between economies of scale and diseconomies of space, and the chal-
lenges facing the creation and reproduction of generative sectors raise the 
bar for future ascendant economies. One central element of the chal-
lenges faced by ascendant economies is the recognition that technological 
and organizational innovations in ascendant economies that resolve this 
tension simultaneously benefit the rising economy and impoverish its 
raw materials peripheries, increasing global inequality. Underdevelopment 
of the periphery (Bunker 1985; Cardoso and Faletto 1969; Frank 1967) 
is an inherent element of the development of ascendant economies and 
of existing hegemons.

The lengthened global commodity chains model (Ciccantell and Smith 
2009; Sowers, Ciccantell, and Smith 2014) begins analysis of any com-
modity chain by focusing on raw materials extraction and processing and 
on the transport and communications technologies that link the multiple 
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nodes of the commodity chain from its raw materials sources through 
industrial processing to consumption and eventually waste disposal. This 
approach contrasts sharply with most work in the global commod-
ity chains tradition that focuses on industrial production and consump-
tion and pays little attention to the upstream parts of commodity chains 
(Ciccantell and Smith 2009). This materially and spatially grounded 
approach allows analysis of the economic, social, and environmental 
dimensions of these chains at each node.

Equally important, this approach provides a lens to examine spatially 
based disarticulations, the marginalization or outright elimination of par-
ticular nodes from a global commodity chains, such as via closure of a 
factory (Bair and Werner 2011), as well as contestations over extraction, 
processing, transport, consumption, and waste disposal across these chains. 
This grounded analysis can examine development trajectories and the 
sociopolitical conflicts over the division of costs and benefits in particular 
nodes and across these commodity chains. This approach highlights the 
role of contestation and resistance to the construction and reproduction of 
a particular commodity chain in particular places, as, for example, labor 
movements and social movement organizations seek to achieve their goals 
despite resistance from firms and states that oppose these goals, such as 
port worker conflicts and the battle over the Keystone XL pipeline and oil 
from oil sands deposits (Ciccantell and Smith 2009; Sowers et al. 2014).

This model thus emphasizes long-term historical change in the 
world-system as a whole and in particular places and times, and it 
allows world-systemic comparative analysis that makes nested and over 
time comparisons across commodity chains. The grounding in material 
process also focuses attention on local, regional, and global environ-
mental impacts of these lengthened global commodity chains, a some-
time neglected dimension of world-systems analysis. Overall, this raw 
materialist lengthened global commodity chains approach provides an 
integrated theoretical and methodological approach to examine the 
impacts of particular commodity chains both in specific times and 
places and as the constitutive elements of long-term change in the capi-
talist world-economy.
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�Integrating Ecologically Unequal Exchange 
and Raw Materialist Lengthened Global 
Commodity Chains

Despite their shared foundations in world-systems analysis and their 
shared focus on the environmental consequences of human action, EUE 
and raw materialist lengthened global commodity chains have been 
largely separate frameworks and methods of analysis. The conference on 
Ecologically Unequal Exchange at the University of Tennessee, Knoxville, 
in 2015 gave me an opportunity to interrogate this separation and exam-
ine potential areas for dialogue and integration.

One readily apparent point is the numerous shared emphases between 
the two approaches. In addition to being grounded in world-systems 
analysis, both approaches seek to move past the nature-society dualism 
common in the social sciences by emphasizing the inseparability of natu-
ral and social processes. Both approaches also analyze how humans use 
nature, turning some aspects of nature into “resources” useful to humans, 
disrupting natural processes and changing human processes, solving one 
challenge by creating others, and so on. Both approaches often examine 
entire commodity chains and seek to provide an integrated analysis of 
structure and social action, including contestation and resistance over the 
creation and maintenance of these commodity chains. Perhaps most fun-
damentally, both focus on various forms of inequality and their eco-
nomic, social and environmental consequences.

Given these shared emphases, what are the opportunities for bringing 
these two approaches into dialogue and potentially integration? Building 
a large body of explicitly comparative work across a wide variety of com-
modity chains over time that takes seriously how particular nodes are 
constitutive of these larger chains will provide a variety of insights that 
move beyond particular cases, times, and industries to a fuller under-
standing of both long-term change and how these commodity chains 
affect particular peoples, locations, and ecosystems. A project is currently 
underway to develop a methodology to “compare the incomparable” 
across very different commodity chains (Ciccantell and Smith 2009; 
Sowers et al. 2014). Given the large body of high quality world-systems 
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commodity chain research (e.g., Bair 2009), one goal of this method-
ological effort is to provide a means to utilize the cases examined in this 
literature as data for comparative analysis of a much larger set of global 
commodity chains. With the ability to utilize data from a large number 
of diverse cases, many of the quantitative techniques used in EUE research 
could be employed to analyze this database.

A second area of integration is to utilize the explicitly very long histori-
cal time frame of the raw materialist lengthened commodity chains 
approach to build theoretical models to guide the type of quantitative 
analyses favored by the EUE approach. Because coal has been a critical 
component of rising and hegemonic economies for centuries, data on 
coal production and consumption, economic output, population, and a 
variety of linked economic, social and environmental indicators are avail-
able for a number of countries for decades and, in some cases, centuries. 
These long-term data again make it possible to utilize some quantitative 
techniques to examine truly long-term social change linked to the coal 
industry. We will return to this issue in the following section.

A third area of valuable integration is to emphasize analysis of disar-
ticulation and contestation (Bair and Werner 2011; Ciccantell and Smith 
2009; Ciccantell, Sowers, and Smith 2012), particularly over the distri-
bution of costs and benefits of commodity chains for various groups of 
people and locations, as well as over the long-term sustainability of par-
ticular nodes and entire chains. Today, groups struggling against moun-
taintop removal mining (MTR) in Appalachia and against the expansion 
of coal mining in Indonesia and other countries are directly contesting 
continued incorporation of their lands into coal commodity chains that 
are environmentally unsustainable at local and global scales. This contes-
tation and the resulting potential for disarticulation parallel efforts under-
way in a variety of other commodity chains and locations (Sowers et al. 
2014) and complements EUE research on global climate change and its 
effects (Clark et  al. 2012; Roberts and Parks 2007). Analyzing these 
struggles and their impacts on commodity chains in conjunction with 
larger-scale quantitative analysis can form a truly world-systemic analysis 
across scales.

Constructing and utilizing a truly multidimensional definition and 
measure of sustainability is a fourth area of potential integration. Global 
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sustainability in the face of climate change, for example, has garnered a 
great deal of attention, but an integrated approach emphasizes that sus-
tainability is both multidimensional (economic, political, social, and 
environmental) and multiscalar (global, national, regional, and local). 
Analyzing multidimensional and multiscalar sustainability across entire 
commodity chains provides a much more complete and useful tool for 
understanding the impacts of entire commodity chains and of particular 
nodes. To show how the integration of the EUE and raw materialist 
lengthened global commodity chains approaches advances our under-
standing, I will turn to a discussion of the coal commodity chain and its 
sustainability in this era driven by China’s economic ascent.

�The Coal Commodity Chain and Sustainability 
in the Twenty-First Century

For both EUE and raw materialism, the focus on the relationship between 
human activity and the environment leads directly to questions of the 
sustainability of particular forms of human activity, including the use of 
coal (Bunker and Ciccantell 2005, 2007; Clark et al. 2012). Coal as a 
case study of sustainability? Who cares about a seemingly anachronistic, 
very old economy, highly polluting, and dying industry? Coal is in fact an 
excellent commodity chain through which to study multidimensional 
and multiscalar sustainability over the very long term. For present 
purposes, multidimensional sustainability means the need to take into 
account long-term economic, social, and environmental sustainability of 
particular commodity chains and their constitutive nodes. Economic sus-
tainability at both the firm and locational levels obviates the need for the 
ongoing governmental subsidies that have undermined a multitude of 
economic development efforts around the world. Political sustainability 
focuses on the debates and contention over public policies that affect 
multidimensional and multiscalar sustainability of commodity chains, 
such as the current political debate over climate change in the United 
States. Social sustainability highlights issues such as employment cre-
ation, whether wage levels can sustain workers, families and communi-
ties, potential health and safety issues in workplaces, social disruptions of 
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existing communities and boomtowns such as loss of land, drug abuse, 
and other social problems, and a plethora of other positive and negative 
potential impacts of incorporation into a particular commodity chain in 
a particular time and place. Environmental sustainability focuses atten-
tion on the typically negative impacts of a commodity chain on local, 
regional, national, and global environments. Multiscalar sustainability 
incorporates consideration of these three dimensions at the local, regional, 
national, and global levels.

Both EUE and raw materialist analyses typically highlight cases of 
unsustainability, but these theoretical approaches do not presuppose that 
raw materials extraction is necessarily unsustainable along one or more of 
these dimensions. For EUE and raw materialism, assessing sustainability 
and unsustainability are empirical questions to be answered.

One of the most fundamental issues for raw materials-based develop-
ment in coal or other industries in the increasingly integrated global 
economy is the economic, political, social, and environmental sustain-
ability of this development. Coal is simultaneously a low-cost, abundant, 
and essential ingredient for steelmaking and electricity generation, a 
major contributor to global warming via coal consumption, a cause of 
ecosystem degradation in areas in which it is extracted and consumed, a 
topic of global political discussion and debate over the future of the 
industry, and subject to periods of socioeconomic booms and busts. 
Given current levels of technological and economic development in the 
global economy, coal will remain a critical element of steel and electricity 
production for decades to come, making an understanding of the current 
and future multidimensional sustainability of this industry a vital issue. 
In the current era of global economic growth driven largely by the rise of 
China (Arrighi 2007; Bunker and Ciccantell 2007; Hung 2015), a major 
producer, importer, and consumer of coal, this issue becomes even more 
urgent as coal-producing regions such as British Columbia, Australia, 
and Indonesia increase their exports to China (IEA 2015).

Given this conceptualization of multidimensional and multiscalar sus-
tainability, how can we understand the global coal commodity chain and 
its constituent nodes? Since the early 1800s, coal has been one of the 
commodities consumed in greatest total volume, progressively substitut-
ing for animals, wood, and wind as a source of heat and power during the 
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nineteenth century. Its contribution to labor productivity and to reduced 
turnover time and accelerated accumulation of capital has only been pos-
sible to the extent that coal was available in great volume at low prices. 
This combination of high volume and low value meant that coal deposits 
were the primary determinant of early industrial location, with iron and 
later steel processing plants and factories that consumed iron and steel 
located near coal deposits (Harris 1988; Isard 1948). These extractive 
peripheries subsidized industrialization, consumption, and economic 
development in core regions, a classic form of unequal exchange and 
EUE.

However, since the 1950s coal has become one of the most global 
industries in the world, with 1,383 million tons traded internationally in 
2014. How did one of the heaviest, bulkiest, lowest value, and most 
localized industries in the world get so thoroughly transformed in such a 
relatively short period of time into one of the largest and most valuable 
global commodity chains?

For the coal and steel industries, issues of bulk, weight, and transport 
are the keys to the goal of reducing production costs to make the develop-
ment of steel and other linked industries globally competitive. The glo-
balization of the coal industry resulted directly from US-led efforts to 
rebuild Japan after World War II as a geopolitical bulwark in Asia during 
the Cold War. The US government supported efforts to expand coal pro-
duction in Australia for export to Japan and helped the Japanese steel 
firms and the Japanese state create a new model of coastal steel mill and 
electric power locations that relied on imported metallurgical and steam 
coal governed by long-term contracts, a model that China has replicated 
in recent years (Bunker and Ciccantell 2007; Hogan 1999a, 1999b). The 
US government thus created a new commodity chain that extracted coal 
and wealth from Australia to subsidize Japan’s economic development, 
leaving coal-extracting regions of Australia with the environmental costs 
of these subsidies (Bunker and Ciccantell 2007), a classic case of EUE.

The extraction of coal has expanded dramatically in recent decades, as 
has coal consumption, as the world-economy grew and the coal industry 
became increasingly globalized. Coal consumption increased spectacu-
larly in China and India in particular in recent years. For the purposes of 
bringing together raw materialism and EUE, it is important to note that, 
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because of coal’s longstanding importance around the world, there are 
decades and in some cases centuries’ worth of data on coal. The 
International Energy Agency, for example, has published data on coal 
production, consumption, and trade globally and for most countries cov-
ering the last 40–70 years (see Table 3.1).

A few key points are readily apparent in Table 3.1. First, despite grow-
ing international concern over the global environmental unsustainability 
of fossil fuel use, hard coal production has doubled since 2000. Second, 
much of this increase is due to coal extraction in China. Third, China 
became the world’s largest coal producer in the 1980s and now produces 
about half of the world’s hard coal. The Chinese coal industry dates back 
centuries (Wu 2015, and Wu this volume) and contributed to China’s 
position as the world’s largest and most powerful economy until the 
1800s, a position to which China seems to be returning (Frank 1998). 
Coal production and consumption are helping drive China’s economic 
ascent in the twenty-first century, just as they helped maintain China’s 
economic and geopolitical power in earlier eras.

For longer-term analysis, economic historian B.R.  Mitchell (1988, 
1998a, 1998b, 1998c) has produced comparable data for many countries 
around the world on coal production, with annual data for the United 
States beginning in 1800, for most European countries beginning in the 
1810s, for Great Britain beginning in the 1600s, and for China in 1903. 
Older data on Chinese coal production and use are likely to exist but 
have not been made available in English. While the beginning dates of 

Table 3.1  Hard coal production (millions of metric tons of anthracite, bituminous, 
and sub-bituminous)

World United States China

1946 1217 481 11
1950 1434 397 42
1960 1990 391 397
1970 2207 550 354
1980 2809 710 620
1990 3566 853 1050
2000 3638 899 1171
2010 6329 926 3140
2016 7268 672 3242

Source: IEA 2001, 2017
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these annual tables on the coal industry vary across the regions of the 
world, it is possible to construct roughly comparable global time-series of 
one to two centuries in length, a truly long-term basis for analysis.

World coal consumption doubled over the past four decades, as 
Table  3.2 shows. While consumption has fallen in Organisation for 
Economic Co-operation and Development (OECD) Europe and has 
begun to decline in the United States, the tenfold increase in coal con-
sumption in both China and India drove the huge increase in global coal 
consumption.

Per capita coal consumption (see Table 3.3) has also bifurcated dra-
matically since the 1980s. In the OECD countries, it has fallen sharply 
since 1990, while it increased greatly in non-OECD countries since 
1990, driven mainly by China and, to a lesser extent, India. As a result, 
world per capita coal consumption has continued to increase, with 2014 
consumption 28% higher than in 1990, despite competition from other 
fuels (most notably natural gas and renewable sources) for electricity 

Table 3.2  Coal consumption (millions of tons of anthracite, bituminous, sub-
bituminous, and lignite)

World United States OECD Europe China India

1973 3093 505 1056 414 77
1980 3756 650 1157 626 107
1990 4638 815 1155 1049 220
2000 4748 966 817 1337 357
2010 7135 949 749 3221 683
2016 7455 665 671 3610 914

Source: IEA 2017

Table 3.3  World per capita coal consumption (tons of coal equivalent per 
person)

OECD countries Non-OECD countries World China India

1973 1.31 0.30 0.54 0.33 0.08
1980 1.41 0.33 0.57 0.46 0.09
1990 1.43 0.38 0.60 0.65 0.15
2000 1.35 0.36 0.56 0.79 0.2
2010 1.24 0.61 0.73 1.77 0.33
2014 1.13 0.69 0.77 2.07 0.44

Source: IEA 2015
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generation and efforts to reduce coal consumption due to concern over 
global warming.

One major focus of EUE analysis, air pollution based on coal con-
sumption (Clark et  al. 2012), is falling in core regions of the United 
States and Europe, but this ecological and human health cost is exploding 
in other areas of the world, most notably rapidly industrializing China 
and India. Growing exports of inexpensive manufactured goods from 
China to the United States and Europe in recent years rest on a founda-
tion of EUE coal-fired power and steel production and the resulting air 
and water pollution and human health problems in China.

From the early 1300s onward, England was the dominant force in 
world coal trade. It was not until the late 1800s that this situation began 
to change as the United States gained a larger role in this trade and 
became the leading exporter for much of the post-World War II era. 
World coal trade has increased even more rapidly than has world coal 
extraction (see Table 3.4).

China has been following the Japanese model of coastal steel mill 
development and growing reliance on imported metallurgical and steam 
coal. China has also been working to steal Japan’s raw materials peripher-
ies (Ciccantell 2009; Moyo 2012; Nayar 2004) in coal, iron ore, and 
other industries. China’s hard coal imports remained relatively steady 
from the 1970s through 2000, but have since exploded, as have India’s 
imports, as Table 3.5 shows.

For Australia and Indonesia in particular and for other coal-exporting 
countries such as Canada, China’s ascent and India’s growth and the inte-
gration of these extractive peripheries into coal commodity chains linked 

Table 3.4  World hard coal trade (millions of metric tons)

Total US exports Australia exports Canada exports

1960 132 34 1.2 0.77
1970 167 65 18 3.9
1980 263 83 43 15.2
1990 400 95 104 31
2000 594 53 177 31
2010 1076 74 292 33
2016 1333 55 389 30

Source: IEA (1982, 1992, 2001, 2017)
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to China and India are increasingly making these extractive peripheries 
look like successful cases of stealing peripheries from earlier ascendants 
(Ciccantell 2009). From the perspective of economic and social sustain-
ability in these coal mining areas, this process can be seen as beneficial 
because these coal commodity chains have been growing rapidly and high 
prices have been partially redistributed to workers and communities in 
the mining areas. However, from the point of view of global environmen-
tal sustainability, this is not the case. In extractive peripheries with less 
extensive and/or less effective environmental regulation such as Indonesia, 
this economic opportunity brings with it EUE in the form of forest 
destruction, water pollution, displacement of existing populations, and 
dangerous working conditions.

More generally in terms of the sustainability of coal, China’s economic 
slowdown that began in 2014 has led to a decline in demand and prices 
for coal, raising concerns about the long-term future of coal. European 
demand has been falling for more than two decades and US demand has 
begun a sharp decline. However, coal’s ready domestic availability in 
many countries and the existence of a large global trading infrastructure, 
combined with fears about nuclear power in the post-Fukushima era and 
the irreplaceability of metallurgical coal for producing primary steel, 
mean that coal will continue to be consumed in very large quantities for 
many years to come. The recent climate change accords may hasten the 
decline of coal in Europe and possibly the United States, but the key loca-
tions that shape the future of coal will remain China and India. For some 
coal-producing countries and coal mining areas within them, coal pro-
duction is likely to grow, particularly in Australia and Indonesia, provid-

Table 3.5  Coal imports (millions of tons)

China India

1960 0.06 0.01
1970 0 0.004
1980 1.99 0.55
1990 2.0 5.1
2000 2.1 24.5
2010 184 121
2016 256 20

Source: IEA (2001, 2017)
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ing economic and social sustainability, despite the impacts on local and 
global environments. For other coal mining areas, especially in Europe 
and the United States, coal is highly unlikely to be sustainable at any 
geographic scale or on any of the dimensions of sustainability. In terms of 
global environmental sustainability, unless energy use patterns change 
dramatically in China and India, efforts to address climate change are 
likely to fail. For both EUE and raw materialism, these complex and 
often contradictory dimensions of sustainability are empirically answer-
able questions.

�Conclusion

How could an integration between EUE and raw materialist lengthened 
global commodity chains move our understanding forward? One key 
strategy is developing more powerful methodological approaches that 
take advantage of the different strengths of the two approaches. Some 
scholars have built quantitative cross-national analytic models in the 
world-systems and EUE frameworks (e.g., Jorgenson 2003; Jorgenson 
and Clark 2009, 2011; Kentor 1998, 2001). Chris Chase-Dunn’s work 
on very long-term change in population, urbanization, and waves of glo-
balization builds on this long tradition of quantitative analysis (Chase-
Dunn et al. 2015). There is a lack of long-term data on some topics, but 
data on a wide variety of industries is available for decades if not centuries 
(e.g., Mitchell 1988, 1998a, 1998b, 1998c). In the era of Big Data, what 
else could we do? Computer modeling efforts, for example, Agent-Based 
Modeling (Gilbert 2008; Miller and Page 2007; Railsback and Grimm 
2012), might be another valuable avenue to explore. There might be 
other methodological options beyond our traditional methods to con-
sider as well.

A second key strategy for using this integrated approach would be to 
focus on bringing world-systems analysis into more mainstream interdis-
ciplinary socioenvironmental research. The National Science Foundation’s 
Dynamics of Coupled Natural and Human Systems Program (http://
www.nsf.gov/funding/pgm_summ.jsp?pims_id=13681), for example, 
has been open to work using world-systems theory to help understand 
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long-term change. Further, we could work to further move the world-
systems perspective into mainstream interdisciplinary environmental 
research, for example, via the American Sociological Association’s Climate 
Change work (Dunlap and Brulle 2015) that has involved a number of 
environmental sociologists working from a world-systems-based 
approach.

A third key strategy is using the analytic power of this integrated 
approach to inform resistance across boundaries, commodity chains, and 
nodes. If we are to aid resistance, we must first analyze multidimensional 
and multiscalar sustainability of particular commodity chains. Then, we 
have to find ways to work more effectively in the US political context, 
since resistance currently means not just resistance to climate change and 
MTR, but also resistance to government inaction in the areas of air pol-
lution and climate change. In terms of the environmental sustainability 
of coal, human use of coal is a major contributor to climate change; 
reducing coal consumption appears to be an obvious win for global and 
national environmental sustainability. Further, the negative environmen-
tal and social impacts of coal mining in Appalachia, and especially of 
MTR coal mining, are also obvious, making it clear that the coal com-
modity chain is environmentally and socially unsustainable at the regional 
and local levels in Appalachia. Resistance to MTR in Appalachia is an 
excellent example of people organizing to contest the power of outside 
economic and political groups to impose unsustainable social and envi-
ronmental costs on the people, mountains, and ecosystems of Appalachia. 
However, resistance in this commodity chain also means resistance to 
national and international governmental and intergovernmental inac-
tion to address climate change and the current political unsustainability 
of efforts in the United States to address climate change. If one is inclined 
to consider this form of resistance irrelevant, it is important to recall that 
this “War on Coal” political resistance and its influence on West Virginia 
politics during the 2000 presidential election are the only reason that 
Bush v. Gore in the US Supreme Court mattered in deciding the presiden-
tial election.

Fourth, the slowdown and potential bust in China and its impacts on 
many commodity chains offer a new analytic opportunity for this inte-
grated approach. How will slowing raw materials demand in China affect 
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sustainability across a variety of commodity chains? Can this juncture 
provide an opportunity to move toward cross-scalar multidimensional 
sustainability by, for example, allowing mining communities to become 
sites of less environmentally destructive, employment-generating activi-
ties? Could labor organizations and social movement organizations use 
this transition to build political coalitions to support markedly more sus-
tainable policies in the United States, other countries, and globally?

In sum, integrating EUE and raw materialist lengthened commodity 
chains to examine multidimensional and multiscalar sustainability in 
coal and other commodity chains may offer us a way to contribute to 
efforts to solve some of our most pressing social and environmental chal-
lenges in the twenty-first-century world-system.
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4
The Role of the Semi-Periphery 

in Ecologically Unequal Exchange: 
A Case Study of Land Investments 

in Cambodia

Mariko Frame

Large-scale land investments have increased dramatically in the past 
decade, attracting attention from scholars and alarming activists and civil 
society organizations. In many cases, this trend has been accompanied by 
widespread evictions and dispossessions, civil unrest, and environmental 
degradation (Borras et al. 2012; Hall 2011; Klare 2012; Oakland Institute 
2009, 2011; Visser, Mamonova, and Spoor 2012). Cambodia is one of 
the most extreme examples, where land investments have displaced hun-
dreds of thousands of Cambodian citizens and deforested vast tracts of 
Southeast Asia’s most biodiverse forests. The history of capitalism has 
been built upon the dispossession of land (Magdoff 2013), but in the era 
of globalized capitalism and ecological crises ‘land grabs’ in Cambodia 
and elsewhere are partially driven by investors from industrializing coun-
tries in the Global South.

The broader theoretical question that emerges is how to conceptualize 
the role of such emerging economies in the global ecology/world-system. 
One of the foremost theories that attempts to explain how global 
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environmental burdens are distributed across the international division 
of labor is ecologically unequal exchange (EUE). EUE derives from 
dependency and world-system theories, whereby the global economy is 
seen as a world-system in which economic tasks are geographically dis-
tributed across a core and periphery. Hornborg (2011) argues that the 
industrial metabolism of core centers necessitates the appropriation of 
peripheral hinterlands’ resources and the usurpation of peripheral sink-
capacity. EUE therefore posits an asymmetrical transfer of resources 
between core and peripheral economies (Hornborg 1998, 2001, 2011). 
Such an exchange leads to a systematic deterioration in the ecological 
situation of peripheral economies (with the associated social and eco-
nomic losses) to the benefit of core economies (with the associated gains 
in high levels of resource consumption, capital accumulation, and tech-
nological advance) (Bunker 1985). The perpetuation of the flow of these 
uneven ecological burdens is predicated on the capacity of core industrial 
nations to engage in trade, or other forms of exchange, with peripheral 
nations that is fundamentally ‘ecologically unequal.’

The issue is that such emerging economies as the ones in this small 
study are neither properly core nor peripheral. Instead, the central argu-
ment of this chapter is that such emerging economies occupy a distinct, 
intermediate semi-peripheral status, and as such face a number of com-
plex contradictory dynamics and distinct pressures that drive ecological 
degradation both within and outside of their national borders. Specifically, 
such countries face an intense upward competition in a hierarchical capi-
talist global economy that pressures them to industrialize rapidly, result-
ing in environmental exhaustion of their own domestic natures. In 
addition, such countries continue to engage in peripheral activities that 
are centered on the extraction and export of primary commodities, and 
such activities also drive domestic environmental degradation. In response 
to both of these dynamics, as well as their increasing levels of consump-
tion resulting from economic growth, these emerging economies are 
increasingly seeking to externally secure land and resources. Furthermore, 
this chapter argues that this trend is occurring under a form of regional 
ecological imperialism.

The other central point this chapter makes is that even as some semi-
peripheral countries are engaging in forms of ecological imperialism with 

  M. Frame



  77

peripheral countries, they remain subordinate to core economies in a 
number of ways. To begin with, such countries do not occupy the same 
position as core countries in terms of the global hierarchy of wealth, even 
if they are industrializing. Second, in many cases semi-peripheral econo-
mies operate as suppliers and subcontractors to corporations in the 
Global North, and many of their exports end up consumed in the Global 
North. Third, international financial institutions of the Global North, 
particularly the World Bank and International Monetary Fund, have 
been instrumental in promoting the industrialization and neoliberaliza-
tion of semi-peripheral natures. They have also been instrumental in 
opening up peripheral economies and allowing the appropriation of their 
natures by both core and semi-peripheral countries. For all these reasons, 
this chapter finds that in terms of EUE such countries do not fit into the 
binary category of core versus periphery which has characterized EUE 
theory thus far. Rather, the emerging economies under study appear to 
both exploit and be exploited.

The first section of this chapter offers some theoretical explanations as 
to why the role of the semi-periphery is a necessary category in the theo-
retical formulation of EUE. The second section clarifies the connection 
and distinction between EUE and ecological imperialism. The rest of this 
chapter looks more closely at the case study of East Asian and Southeast 
Asian investment in Cambodia’s land sector as a form of ecological 
imperialism.

�The Importance of Semi-Periphery Status 
in the Global Ecology/Economy

To a large extent, the issue of EUE is an empirical issue; either the world-
system is characterized by asymmetrical flows of resources from periph-
eral regions to core regions, or it is not. While many empirical studies 
corroborate EUE between developed and less-developed countries, some 
studies have found that due to tremendous economic growth, rising con-
sumption standards, and increasing demands for natural resources, cer-
tain ‘emerging’ economies have become, or are becoming, net importers 
of resources. In world-systems theory, such countries could be considered 
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part of the ‘semi-periphery.’ World-systems theory has long analyzed 
semi-peripheral trends of economic growth and industrialization (Arrighi 
1990; Arrighi and Drangel 1986; Arrighi, Silver, and Brewer 2003; 
Chase-Dunn 2005; Ruvalcaba 2013; Wallerstein 1974). However, while 
recent empirical work on EUE has included middle-income countries 
and emerging economies (Singh and Eisenmenger 2010; UNEP 2013), 
the semi-periphery remains under-theorized in the EUE literature. That 
is, theoretical work on EUE is still largely couched in the binary terms of 
core and periphery, developed versus less developed, industrialized versus 
periphery, and so on. For example, EUE has been defined by Rice 
(2009:221, emphasis added) as

the environmentally damaging withdrawal of energy and other natural 
resource assets from the periphery and the addition or externalization of 
environmentally damaging production and disposal activities within the 
periphery of the world system. It constitutes both the obtainment of natural 
capital or the stocks of natural resources that yield important goods and 
services and the usurpation of sink-capacity or waste assimilation proper-
ties of ecological systems in a manner enlarging the domestic carrying 
capacity of industrialized countries to the detriment of peripheral societies.

In a more recent piece, Jorgenson (2016) adopts this definition, again 
using the terminology of ‘developing countries,’ ‘less-developed coun-
tries,’ and ‘industrialized countries.’ Hornborg (1998, 2001, 2011) also 
relies largely on the categorizations of ‘core’ or ‘industrial centers’ and 
‘peripheral hinterlands.’

Such broad generalizations do not necessarily exclude the possibility of 
EUE between more industrialized countries within the Global South and 
less industrialized countries.1 However, for a number of reasons this 
chapter discusses, this exchange is qualitatively different because semi-
peripheral countries do not occupy the same position within the world-
system as core countries do, in terms of either  wealth or  power. In 
world-systems theory, the semi-periphery plays a distinct role. Chase-
Dunn and Hall (1997:78) define the semi-periphery as:

	1.	 Regions that mix both core and peripheral forms of organization.
	2.	 Regions spatially located between core and peripheral regions.
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	3.	 Regions spatially located between two or more competing core regions.
	4.	 Regions in which mediating activities linking core and peripheral 

areas take place.
	5.	 Regions in which institutional features are intermediate in form 

between those forms found in adjacent core and peripheral areas.

Core countries are characterized by highly developed forces of produc-
tion, including high-paid labor, capital-intensive production, and tech-
nological advancement. Accordingly, they appropriate a disproportionate 
share of the benefits of the international division of labor. In contrast, 
peripheral countries are characterized by low-level forces of production, 
including low-paid labor and labor-intensive production, particularly the 
export of raw materials. Semi-peripheral countries tend to contain a mix-
ture of both core and peripheral economic activities, and while able to 
appropriate a relatively greater share of the global surplus than the periph-
ery, nonetheless appropriate less than core countries. According to Chase-
Dunn and Hall (1997), they are both dominated by core countries and 
dominate peripheral zones.

The world-systems conception of the world-economy as a hierarchy 
remains salient for our understanding of global capitalism and the global 
ecology, even if the categories of core, semi-periphery, and periphery are 
rough approximations at best. For one, there has been a rush of main-
stream literature in recent years underscoring the rising economic com-
petitive threat of China and other emerging economies, and a 
corresponding set of literature condemning their rush of resource and 
land grabbing.2 While the socio-ecological effects of semi-peripheral 
industrialization trends are known and discussed, the mainstream 
literature tends to ignore the continued underlying hierarchy within the 
world-system and its implications.

As the works of Arrighi et al. (2003) have emphasized, what matters is 
not so much the particular mix of economic activities in defining what is 
core, semi-peripheral, or peripheral, but the capability of a state to appro-
priate the benefits of the world division of labor. This is determined, they 
argue, primarily by a state’s position in the global hierarchy of wealth. The 
further up in the hierarchy of wealth a state is, the better positioned its 
rulers and subjects are in the struggle for benefits. While semi-peripheral 
states may be industrializing, major profit-oriented innovations, and the 
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profits associated with them, tend to cluster in ‘zones of prosperity’ within 
core countries. In contrast, by the time new products and techniques are 
adopted by the poorer countries they tend to be subject to intense com-
petition and no longer bring the high returns they did in wealthier coun-
tries. Arrighi (1990) found for the 1938–1983 period a stable hierarchy 
of wealth in the global economy. He identified, based on the world distri-
bution of gross national product per capita, three distinct clusters of 
countries (high, middle, and low) and found that long-term upward/
downward mobility of countries from one cluster to another was exceed-
ingly rare. In other words, despite changes in levels of industrialization 
throughout the semi-periphery and periphery, the capacity of non-core 
states to capture the global surplus did not change significantly.

Alternatively, one could conceptualize this issue from the perspective 
of global commodity chains. The capitalist world-economy is connected 
through millions of chains of production and exchange, from extraction 
through final consumption  (Ciccantell and Smith 2009). Within each 
node of each commodity chain, a certain amount of surplus is generated. 
However, the surplus generated is unevenly distributed among the states 
in the world-system, so that even developing countries with large econo-
mies such as China are not able to secure as large a surplus as the devel-
oped countries, reflecting their semi-peripheral, or even peripheral, status 
(Li 2003). Analyzing multiple network analysis of various types of inter-
national commodity trade between 1965 and 2000, Smith and Mahutga 
(2009) found that while it is true that some newly industrializing coun-
tries have successfully engaged in industrial upgrading in which there is a 
shift from commodities such as textiles, apparel, and footwear to higher 
value-added items, many peripheral countries remain primarily export 
platforms for low-technology, labor-intensive goods made by low-wage, 
unskilled workers. They argue that their findings suggest that the struc-
ture of the world-economy still conforms to the overall core-semi-
periphery-periphery layering.

In EUE theory, the peripheral hinterland is seen as the source and sink 
for the metabolic needs of the core industrial centers, bolstered by 
unequal exchange of resources under the nominally fair monetary 
exchanges of international trade. In such a formulation, two central issues 
appear immediately significant to the study of EUE. First, we need to 
determine where (geographically) resources are being extracted and where 

  M. Frame



  81

wastes and pollution are being discarded. From this we can determine 
which countries primarily shoulder the environmental burdens of global 
industrial capitalism. That is, we can determine the ‘ecologically unequal’ 
aspect. The second issue is equally important: where profits accumulate. 
Where profits accumulate determine both the capacity of certain coun-
tries to consume a relatively higher share of world resources, as well as 
their continued capacity to appropriate such resources for further invest-
ment, production, and accumulation of capital. Both of these issues 
determine the relationships of power and exploitation between countries 
in the hierarchy of the world-system.

For the reasons stated above, any simple core–periphery dichotomy, 
both in terms of geography of environmental burdens and the geographi-
cal location of accumulated capital, is insufficient. As world-systems the-
orists argue, the world-system is at least three-tiered, not two-tiered, in 
terms of the hierarchy of wealth. Further, the growth and industrializa-
tion of emerging economies are continuously re-arranging many aspects 
of the global economy/ecology that concretely affect the direction of bio-
physical flows. Many semi-peripheral states are now net importers of 
resources and engaging in environmentally destructive trade and foreign 
investment relations with the periphery. Yet importantly, reflecting their 
intermediate status within the world-economy and their mixture of both 
peripheral and core economic activities, semi-peripheral countries both 
exploit peripheral natures and continue to be exploited by core regions. 
In a world-system characterized by the capitalist mode of production, 
such dynamics are driven by the expansionary, ceaseless pursuit of capital 
accumulation and through an international division of labor that remains 
hierarchical, but not necessarily static.

�Ecologically Unequal Exchange and Ecological 
Imperialism

Theorists of imperialism have long emphasized the necessity of geograph-
ical expansion and appropriation of peripheral resources as a requisite for 
the ceaseless pursuit of capital accumulation, though different theorists 
emphasize different dynamics. Magdoff’s (2003) work, for example, 
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emphasizes technological changes and competition between capitalist pow-
ers. Moore (2001, 2003, 2011, 2012) asserts that capitalism has sustained 
itself on the basis of cheap inputs and through mobilizing a succession of 
great leaps forward in the extraction of ecological surplus. Such dynamics 
necessarily push expansionary tendencies on a global scale, as they typically 
result in the rapid exhaustion of nature (and human nature) which can act 
as fetters on the accumulation of capital. Re-formulating Marx’s original 
concept of metabolic rift, Foster, Clark, and York (2011) argue that capitalist 
social relations of production, defined as the separation of the workers from 
their means of production, are both cause and condition of a historically 
distinct and environmentally destructive capitalist geography (see Gellert, 
Chap. 5, this volume). Clark and Foster (2009), actually utilizing the term 
‘ecological imperialism,’ link the issue of imperialism with EUE in the spe-
cific case study of the international guano trade of the nineteenth century.

Drawing from the works of the above theorists, I have identified some 
essential attributes of ecological imperialism (Frame 2014, 2015). 
Centrally, ecological imperialism is rooted in the endless drive for capital 
accumulation and occurs under specifically capitalist relations of produc-
tion. There are numerous specific dynamics driving ecological imperial-
ism—ranging from competition between capitalist powers, dynamics of 
the metabolic rift at a global scale, the role of finance and monopoly capi-
tal, among others all worthwhile of in-depth study—but at their root is 
the drive for capital accumulation. Second, ecological imperialism hinges 
upon dynamics of unequal power (economic, political, military, ideologi-
cal, and so on) and dependency within a hierarchical international divi-
sion of labor in the world-system, as a historical result of colonialism and 
uneven development. Inequality and certain class structures are also cru-
cial in upholding the political pillars of imperialism. Third, ecological 
imperialism results in negative socio-ecological impacts for peripheral 
countries. Overall, ecological imperialism allows for the displacement of 
environmental burdens outside of core/semi-peripheral national 
borders.

Beyond these attributes found in the existing literature, the form eco-
logical imperialism takes is an outcome of the dialectical unfolding of 
movements and countermovements that arise in response to social resis-
tance, within the periphery, but also within core and semi-peripheral 
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countries. Imperialism is dynamic and responsive, it does not just hinge 
on economic factors but also technological, social, political, and ecologi-
cal factors. Ecological imperialism necessitates an amenable political-
economic context within the imperialized country. And, historically it 
has been met with resistance at certain times. Hence, the price of nature 
in the periphery depends not only on market supply and demand and 
ground rent but also on class, anti-imperialist, and environmental strug-
gles. Currently, the neoliberal reforms driven by international financial 
institutions (IFIs) that began in the 1980s have rendered peripheral 
resources once again cheap and easily accessible as they were under colo-
nialism and neocolonialism. Such neoliberalization of nature policies, in 
which nature is enclosed, privatized, valuated, and marketized, is the cur-
rent form of ecological imperialism in the peripheral regions (Frame 
2016).

Overall, then, we can broadly identify ecological imperialism as the 
subjugation of the economic, political, and/or social institutions of a 
(generally peripheral) country for the biophysical, metabolic needs of the 
(generally the core or semi-periphery), inextricable from the purpose of 
making such resources accessible and amenable (in the right quantities 
and for the right price) to the needs of (foreign) capital accumulation. 
Understanding the dynamics driving imperialism, and the structures and 
policies that ensure the continued flow of both resources and profit from 
certain regions and social groups to other regions and social groups is, I 
suggest, the study of ‘ecological imperialism.’

Also, ecological imperialism and EUE may be related but they should 
be kept analytically distinct. EUE mainly refers to unequal flows of 
resources from one region or country to another; ecological imperialism 
refers to a political-economic arrangement that enforces identifiable struc-
tures of domination and socio-ecological degradation. Care must be taken 
not to reduce ecological exploitation to the unequal flows of resources as 
unequal biophysical flows do not always capture unequal dynamics of 
power prima facie. In order to obtain the full picture concerning ecologi-
cal exploitation, we must also look at the politico-economic and social 
context of such flows, including flows of profit and ownership of resources, 
the socio-ecological impact of the appropriation of resources rather than 
just the quantitative amount, and the history of power struggles over 
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resources. Ecological imperialism, as I discovered in a case study on for-
eign investment in Tanzania (Frame 2015), may or may not actually result 
in EUE measured in material flows.

Examining both the dynamics of EUE and ecological imperialism 
helps us grasp the role of semi-peripheral countries in the global ecology. 
In terms of EUE, as I discuss in the following sections, semi-peripheral 
countries seem to play an ambiguous role as both net suppliers and net 
recipients of flows of biophysical resources. However, this is not a static 
position. As will be seen, such countries are rapidly increasing their 
domestic material consumption (DMC), with increasing reliance on 
imported resources. Both roles, as net suppliers and net recipients, are 
pushing relations of ecological imperialism with their peripheral 
neighbors.

�The Dynamics Driving Regional Imperialism: 
The Case of China, Malaysia, Thailand, 
and Vietnam in Cambodia’s Land Sector

Land grabbing in Cambodia has resulted in drastic and devastating social3 
and environmental4 consequences. It is a negative term, one used to 
denote a variety of dubious investment practices in the land sector, legal 
or illegal, on the part of foreign or domestic elites, with negative social 
and environmental results, such as forced land evictions, land disposses-
sion, and deforestation. What is notable about the investment in 
Cambodia’s land sector is the fact that the majority of investors are from 
neighboring East Asian or Southeast Asian countries. If we take income 
group rankings of the World Bank (low income, lower-middle and upper-
middle income, and high income, as gross national income (GNI) per 
capita, fiscal year 2016) as roughly comparable to the categorizations of 
peripheral (low income), semi-peripheral (lower-middle and upper-
middle income), and core (high income), we see in Table 4.1 that with 
the exception of Cambodian investors themselves, all other main inves-
tors come from Asian countries that are relatively more affluent than 
Cambodia.
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In contrast, Cambodia and Laos, two of the lowest income countries 
in Southeast Asia, are not investing in land deals in other countries (Land 
Matrix 2017). This corresponds with the trends noted in other studies on 
land grabbing. Land grabbing primarily originates from three groups of 
countries: those in the Global North, emerging countries (e.g., Brazil, 
South Africa, China, India, Malaysia, and Korea), and the Gulf states. 
Overall, studies have shown that investment is coming from wealthier, 
food-importing countries with an average gross domestic product (GDP) 
per capita four times higher than the target countries (Oakland Institute 
2011). In contrast, targeted countries are among the poorest nations in 
the world and tend to have high rates of hunger. Investors also tend to 

Table 4.1  Investors in Cambodia’s land sector, income profile, and land 
concessions

Investor country 
origin Income groupa

Number of 
concessions

Hectares 
(total)

Cambodian Low income 112 906,161
Vietnamese Lower-middle 

income
55 356,560

Chinese Upper-middle 
income

42 369,107

Malaysian Upper-middle 
income

12 90,844

Thai Upper-middle 
income

7 59,663

Korean High income 9 90,548
Singaporean High income 11 137,815
Other 12 81,253
Unknown 12 28,866
Total 272 2,120,817

Income rankings based on GNI per capita, fiscal year 2016, is from World Bank 
Data http://data.worldbank.org/about/country-and-lending-groups: aLow 
income = $1045 or less, Lower-middle income = $1046–$4125, Upper-middle 
income = $4126–$12,735, High Income = $12,736 or more

Land concession information is taken from the LICADHO website, http://www.
licadho-cambodia.org/land_concessions/

All concessions are economic land concessions (ELCs). ELCs are long-term leases, 
granted by the Cambodian government, that allow a concessionaire to clear 
land in order to develop industrial-scale agriculture, and can be granted for 
various activities including large-scale plantations, raising animals, and 
building factories to process agricultural products
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seek out countries with weak land institutions that also offer relatively 
high levels of investor protection. As food and energy security are pri-
mary drivers of investment, most investment projects are export-oriented 
and target high-yield, easily accessible arable land with access to water 
resources.

The case of Cambodia typifies ‘regional ecological imperialism’ marked 
by regional EUE in land. In Cambodia, and potentially elsewhere 
throughout the peripheral world, such imperialism is not only or even 
primarily carried out by countries in the Global North, but instead by 
relatively more developed countries within the same general region.

In this ‘regional ecological imperialism’ there is a ‘pecking order,’ 
whereby the poorest countries in a particular region are subject to land/
resource grabbing, even by neighbors only somewhat better off, like 
Vietnam. It should be noted, however, that even though the majority of 
investment is regional, countries of the Global North such as Australia, 
the United States, Canada, the Netherlands and others have invested in 
smaller land deals in Cambodia.

The dynamics behind the semi-peripheral/regional imperialism 
observed in Cambodia are complex and arise from the East Asian and 
Southeast Asian countries’ ambiguous ‘middle’ role in both the global 
ecology as well as their ‘middle’ position in the global economy. On the 
one hand, as China’s case infamously demonstrates, competition to cap-
ture a higher share of the global surplus through rapid industrialization is 
intense; in order to be competitive their own domestic environments and 
large labor surplus are appropriated and degraded, with the costs external-
ized to the greater society while the benefits accrue to an elite capitalist 
class. On the other hand, industrialization is not the only factor that leads 
to the degradation of domestic semi-peripheral natures. In addition, as 
proponents of world-systems theory note, semi-peripheral economies con-
tain both a mixture of core and peripheral activities. Environmental deg-
radation also occurs as a result of the ‘peripheral’ economic activities they 
continue to engage in, as deforestation due to both domestic and foreign-
owned large-scale agribusinesses and timber companies in Malaysia, 
Vietnam, and Thailand demonstrates. Both the industrialization and con-
tinued peripheral activities in these countries are often built upon domes-
tic processes of accumulation by dispossession, environmental degradation, 
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and social unrest, a dynamic that scholars have noted in other countries as 
well (Gellert 2015; Hall 2013). The response to these dynamics has been 
a geographic fix, an outflow of investment in other more peripheral coun-
tries in search of land, resources, and energy. As a consequence of their 
intermediate position, semi-peripheral countries are both driven to exploit 
peripheral environments and subjected to exploitation.

Finally, even as semi-peripheral countries engage in imperialism with 
their peripheral neighbors, core countries remain implicated in multiple 
ways. First, in many cases semi-peripheral economies operate as suppliers 
and subcontractors to corporations in the Global North, and many of 
their exports end up consumed in the Global North. Second, interna-
tional financial institutions, particularly the World Bank and the 
International Monetary Fund, have been instrumental in promoting the 
industrialization and neoliberalization of semi-peripheral natures. But 
they have also opened up peripheral economies and enabled the appro-
priation of their natures. The following sections discuss these dynamics in 
the case of the semi-peripheral countries investing in Cambodia’s land 
sector. If we follow the logic of (Arrighi 1990; Arrighi and Drangel 1986) 
and others and consider the GNI a rough indicator of a country’s posi-
tion in the tripartite world-system, the major investors in Cambodia’s 
land sector, including China, Thailand, Vietnam, and Malaysia, could be 
considered ‘semi-peripheral,’ or at the least relatively better off peripheral 
countries struggling to obtain semi-peripheral status.

�Industrialization and the Changing Biophysical Needs 
of the Emerging Asian Economies

As discussed above, theoretical work on EUE has been largely couched 
in the binary terms of core and periphery, developed or less developed, 
and industrialized or periphery, with core regions supposedly net 
importers of resources, and peripheral regions net exporters. Such binary 
categorizations become increasingly problematic as countries in the 
Global South industrialize, because they are not solely exporters of nat-
ural resources. Instead, as environmental sustainability scholars have 
empirically documented, as countries industrialize, resources from 
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within national boundaries become insufficient for increasing production 
demands, and also consumption demands rise along with living standards 
(UNCTAD 2012). Significant to the issue of EUE, the physical trade bal-
ances (PTBs) of countries in the region show an increasing reliance on the 
imports of certain resources, especially for China. With industrialization 
and also urbanization, economies in this region are in the process of tran-
sitioning away from being biomass-based (agricultural) to minerals based. 
Their PTBs reflect this transition in increased net imports of metal ores 
and industrial minerals and fossil fuels. As a whole, the Asia-Pacific region 
is reverting toward a higher greenhouse gas emitting fuel mix. Further, the 
United Nations Environment Program (UNEP) (2013) report states that 
based on current trends, future extractive pressures on the environment 
will increase even more rapidly than the region’s rapid rate of growth. 
Such trends can be contrasted with the PTB of Africa, a region where 
many countries are typically considered ‘peripheral.’ Since 1985, the 
aggregate PTB of all countries throughout Africa shows a rapidly 
increasing net export of the materials needed to industrialize—fossil fuels, 
metal ores, and minerals (UNCTAD 2012) (see Fig. 4.1a and b).

China’s rapid economic growth and industrialization has driven a cor-
respondingly rapid growth in DMC per capita (see Fig.  4.1b). In 
economy-wide material flows accounting ‘domestic material consump-
tion’ equals domestic extraction plus imports minus exports in physical 
weight. DMC is used as a measure of the total amount of material directly 
used in the economy (excepting hidden flows). While it does not directly 
show EUE (let alone ecological imperialism), DMC usefully shows the 
aggregate amount of resources used by a country. As such, trends in 
DMC across time and across countries can demonstrate a country’s 
increasing consumption of resources (including imports), and inequali-
ties in resource consumption globally, respectively. As Fig. 4.1b indicates, 
China’s transition away from a biomass-based to mineral-based economy 
has accelerated. China exceeded the world DMC average in 2003 (the 
average was 10 tons per capita), and by 2008 was consuming 160 percent 
above the world average (approximately 11 tons per capita.)

Figure 4.1a shows China’s PTB. The PTB indicator (imports—exports 
in physical tons) has been used in a number of studies (Perez-Rincon 
2006; UNEP 2011; Vallejo 2010) as an approximation of EUE. EUE has 
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Fig. 4.1  (a) China’s physical trade balance per capita and (b) domestic material 
consumption per capita. Source: UNEP Report (2013)
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been defined, as mentioned above, as the asymmetrical transfer of 
resources (Hornborg 1998, 2001, 2011) from one region/country to 
another. The PTB indicator, unlike monetary trade indicators, shows net 
imports or net exports based on physical tons of material. In the above 
figures, the PTB shows an increasing reliance of China on imports to 
meet its requirements for metals, fossil fuels, and even biomass.

Malaysia (see Fig. 4.2a and b) is considered a semi-peripheral country, 
with the economy being pushed toward higher-technology products 
under the goal of becoming a fully developed economy by 2020. Malaysia’s 
DMC per capita has increased from approximately 4 tons per capita in 
1970 to approximately 17 tons per capita in 2008. The PTB reported in 
Fig. 4.2a shows that while overall Malaysia is still a net exporter of fossil 
fuels, biomass, and construction materials, this trend is decreasing, and 
Malaysia is growing as a net importer of metal ores and industrial miner-
als (UNEP 2013).

Like China and Malaysia, Thailand’s (see Fig. 4.3a and b) industrial-
ization process has resulted in a steadily increasing DMC per capita. In 
terms of trade, Thailand shows both an increasing reliance on the import 
of fossil fuels and metal ores and industrial minerals, but it is also increas-
ingly a net exporter of biomass and construction minerals.

Vietnam (see Fig.  4.4a and b) is one of the world’s fastest-growing 
economies. The country began the transition to a market economy in 
1986. Its industrial production has led to recent annual GDP growth 
rates of more than 7 percent, and in 2007 the GDP grew by 17 percent. 
Vietnam’s rapid industrialization is reflected in its equally rapid increase 
in DMC per capita, particularly in construction minerals. Vietnam has 
steadily increased its net exports of fossil fuels, but has also become a net 
importer of construction minerals and metal ores and industrial 
minerals.

�Industrialization, Domestic Primitive Accumulation, 
and Land Grabbing as a Geographic Fix

Aside from increasing their net imports of primary products, each of the 
four countries is also engaged in large-scale land investments overseas. 
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Fig. 4.2  (a) Malaysia’s physical trade balance per capita and (b) domestic material 
consumption per capita. Source: UNEP Report (2013)
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Fig. 4.3  (a) Thailand’s physical trade balance per capita and (b) domestic material 
consumption per capita. Source: UNEP Report (2013)
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Fig. 4.4  (a) Vietnam’s physical trade balance per capita and (b) domestic material 
consumption per capita. Source: UNEP Report (2013)
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Malaysia and China are important major global players in the land grab-
bing trend. According to the Land Matrix (2017) data, China has invested 
in at least 1,380,241 hectares of land in Africa, Southeast Asia, Central 
Asia, South America, Central Asia, the Caribbean, and Eastern Europe. 
Malaysia has investments throughout Africa, South America, and 
Southeast Asia encompassing upward of 3,321,919 hectares. According 
to Land Matrix (2017) data, the vast majority of Malaysia’s overseas 
investments are concentrated in the agricultural sector, especially palm 
oil but also in the forestry sector. On a lesser scale, Thailand is engaged in 
at least 343,513 hectares of land deals, all in other Southeast Asian coun-
tries. Vietnam land investments total 323,599 hectares in Western Africa 
and Southeast Asia.

With the exception of Thailand, these countries have land under for-
eign investment, reflecting their semi-peripheral status. The Land Matrix 
(2017) reports at least 262,933 hectares of Chinese soil under foreign 
investment, mainly from North America, Northern Europe, Australia 
and New Zealand, Southeast Asia, and East Asia. Inflows into Malaysia’s 
land sector are up to 294,644 hectares, mainly from East Asia, South 
Asia, Australia and New Zealand, the Middle East, and Northern Europe 
for agricultural, industry, and forestry investments. For Vietnam, up to 
351,809 hectares have been invested in by East Asia (Hong Kong and 
Japan) and the Middle East. It is worth noting that the Land Matrix 
(2017) has recorded zero land investments inflows into the United States, 
but net outflows of at least 8,525,138 hectares.5 Likewise, other ‘core’ or 
high income economies such as Switzerland, the Netherlands, Luxemburg, 
Germany, France, the United Kingdom, Sweden, Norway, Denmark, 
and Finland have no recorded inflow land investments. They all, how-
ever, have invested in hundreds of thousands, if not millions, of hectares 
of land overseas.

Arrighi et  al. (2003) note that intermediate status semi-peripheral 
countries are subject to intense competition in efforts to capture a greater 
share of the global surplus. Critical scholars have linked investments ema-
nating from the semi-peripheral countries with rapid industrialization 
and domestic primitive accumulation. For example, Muldalvin (2012) 
argues that China’s land grabs are a ‘geographic fix,’ driven by a develop-
ment model of rapid industrialization and economic growth ultimately 
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based on environmental destruction, social decay, and primitive accumu-
lation. China’s heavy demand for resources and energy to fuel its rapid 
industrialization spurred its own domestic land grab, through land and 
resource acquisitions by state and non-state actors. Such domestic land 
grabbing has led to widespread landlessness and loss of livelihoods, with 
an estimated 75 million landless peasants and 200 million migrants and 
widespread social unrest. In response to fears of declining legitimacy, 
Muldalvin (2012) maintains the leadership has attempted to intensify the 
development model of continuous high growth, bringing about further 
environmental and social degradation. In response to this contradiction, 
China is engaging in international land grabs as a ‘geographic fix.’ 
Externalizing resource demand through global sourcing and production, 
China is attempting to decrease domestic environmental destruction and 
land losses while maintaining rapid capital accumulation and continued 
industrialization (Muldavin 2012).

�Land Grabbing and the Intermediate Position in Global 
Commodity Chains

The land grabbing of the semi-periphery also reflects their intermediate 
position in the hierarchy of global commodity chains. As Muldavin 
(2012) argues, while China is a competitive concern for core economies, 
many global corporations are integrated in China’s industrial platform 
and overseas subcontracting relations. China thus plays an important role 
for such corporations by opening up new areas for resource flows, keep-
ing global prices down for some commodities, and facilitating super prof-
its for such global corporations. Transnational corporations, Muldavin 
(2012) insists, have in essence subcontracted China to extract resources 
from Africa, Asia, and Latin America, further obscuring the linkages 
between the social and ecological costs of extraction and production, and 
consumption. For example, China’s large demand  for timber resources 
has led to decimation of its own forests, both as a consequence of increas-
ing domestic demand and internal consumption, but also for the global 
subcontracting factories on its industrial platform supplying IKEA, 
Walmart, and others. In response, China has shifted timber sourcing to 
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Siberia, Southeast Asia, Central Africa, and Latin America, once again 
displacing some of the impacts through a geographic fix. Similar compa-
rable trends could be found in the case of mineral extraction and process-
ing, lands for agribusiness, large-scale infrastructure projects, and so on. 
Such trends are true for the other countries as well.

In terms of the implication for core economies in semi-peripheral impe-
rialism, Muldavin (2012) also points out that it was the very policies of 
such institutions as the World Bank that set the stage for China’s domestic 
primitive accumulation and subsequent going-out investments. From 
1981 the World Bank pushed privatization and market-oriented policies 
in all sectors of China’s economy, including international support for infra-
structure development, the dams, roads, rail, canals, pipelines, transmis-
sion lines, and so on. The International Finance Corporation (IFC) and 
the Export-Import Banks (ExIm) encouraged Foreign Direct Investment 
(FDI) in China, and pushed the idea of China as a global subcontracting 
platform. The associated infrastructure development has been an impor-
tant factor behind the displacement, land loss, and dispossession.

�Land Grabbing and the Peripheral Economic Activities 
in the Semi-Periphery

Peripheral economic activities within the semi-periphery are also major 
factors driving, once again, domestic primitive accumulation and socio-
ecological degradation and the geographic fix manifested in overseas land 
grabbing. Some of the peripheral economic activities have led to the 
growth of large agribusinesses and timber tycoons that are implicated in 
both domestic land grabs and land grabs in other countries. While 
Malaysia exports semiconductors, electronic equipment, solar panels, 
and textiles, it is also a major exporter of tropical hardwood, palm oil, 
wood and wood products, rubber, petroleum and liquefied natural gas, 
and chemicals. Thailand’s export economy is concentrated in the auto-
mobile, petrochemical, and electronics sectors, but it also includes rice, 
rubber, and fishery products. Though industrializing rapidly, Vietnam 
exports clothes, shoes, electronics, seafood, crude oil, rice, coffee, wooden 
products, and machinery. The exports end up in core or other semi-
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peripheral countries. The top export partners of these countries are other 
Asian countries, the United States, and Australia (Index Mundi 2017 
Website).

One of the most significant environmental consequences of continued 
peripheral activities in these countries is deforestation. Deforestation, 
and the attendant loss of biodiversity and other socio-ecological conse-
quences, is a major environmental issue in Southeast Asia as a whole. 
Malaysia has one of the world’s highest rates of deforestation; the major 
agents of deforestation include commercial logging, commercial oil palm 
and other tree planting, agribusiness expansion, large dams, extractive 
industries such as mining, infrastructure and urban development proj-
ects, consumer demands for logs and palm oil, particularly among food 
producers and the biodiesel industry. As in China and Cambodia, defor-
estation in Malaysia has been executed through appropriation and primi-
tive accumulation. Activists have accused the country’s powerful political 
and economic elites of plundering the rich resources and wealth of the 
country for quick profits. Community forests are being cleared, with 
harmful impacts on communities’ access to forest resources for liveli-
hoods and food security and consequent intensification of livelihood 
hardship and poverty. In the last few decades, Malaysia’s once abundant 
and biodiverse rainforests have been rapidly destroyed or damaged (Yang 
2014). Malaysia lost 4.7 million hectares of tree cover during 2000–2012, 
putting it among the top 10 countries for the percentage of tree cover lost 
(World Resources Institute 2014). Now, with most of the economically 
attractive forest areas for timber extraction gone, the timber industry is 
faltering and being replaced by large-scale palm oil plantation develop-
ment and industrial tree plantations (Yang 2014).

Vietnam’s rapid economic growth has increased environmental degra-
dation, particularly deforestation. More than 60 percent of the country 
was originally covered by forests, but war, logging, population growth, 
energy production, and land conversion have reduced forest cover to 
10–30 percent in the country. Similarly, forests covered 53 percent of 
Thailand’s land area in 1961, but now this figure is 28 percent, resulting 
from agricultural activity, expanding urban areas, and both legal and ille-
gal logging (Krechowicz and Fernando 2009). In response to such domes-
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tic degradation, the large agribusinesses located in the semi-periphery are 
shifting their quest for resources externally.

�The Effects of Regional Ecological Imperialism 
in Cambodia’s Land Sector

As a geographic response to the dynamics discussed above, Thai, 
Malaysian, Chinese and Vietnamese companies are investing in periph-
eral countries like Cambodia in a manner that mirrors the trends of prim-
itive accumulation, dispossession, and environmental degradation in 
their own countries. Cambodia’s land grabbing hinges on corruption, 
lack of democracy as well as economic policies which favor investors over 
environmental and social concerns. In the last decade, the government 
has been involved in the forcible displacement of hundreds of thousands 
of Cambodians from their homes and farmlands, and many more threat-
ened with displacement. Since 2000, Cambodia’s national human rights 
organization the Cambodian League for the Promotion and Defense of 
Human Rights (LICADHO) has collected data documenting that over 
half a million people have been affected by land conflicts. LICADHO has 
copious documentation of the civil unrest, human rights abuses, and cor-
ruption underlying this trend, a trend enabled by several key actors: the 
state and military, investors both foreign and domestic, and also interna-
tional financial organizations, in particular the World Bank. In the major-
ity of cases, the Cambodian state has played a critical role through the 
granting of land concessions and the use of state forces to intimidate 
people, remove them from their land, and destroy homes. While legally 
required to consult with local communities and undertake environmen-
tal impact assessments before granting land as an economic concession, 
such procedures are routinely ignored. In a country where democracy 
and the rule of law are thinly executed, activists are often subject to 
threats and intimidation from the government and the frequent use of 
force and the law against them. Many of the displaced have lost their 
land, homes, and often their livelihoods. With at least 500,000 
Cambodians affected by state-involved conflict over land, the sheer num-
ber of anecdotal stories of land grabbing is overwhelming.6
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It should be noted that, like other peripheral countries, international 
financial institutions were central in pushing the legal framework that has 
enabled the land grab in Cambodia. For Cambodia, it was the IFC, the 
private sector arm of the World Bank, that provided the financial and 
technical support to create Cambodia’s new investment climate. In 2003, 
the Cambodian government amended its 1994 Investment Law, ensuring 
a wave of deregulation meant to encourage FDI inflows. These reforms 
included cuts on certain import duties, renewable land leases of up to 
99 years, and no price controls on goods or services produced by inves-
tors. This triggered sharp increases in the FDI, including agriculture and 
natural resource extraction (Oakland Institute Report 2013). Like other 
peripheral countries that have undergone similar foreign investment 
regulatory changes, land grabbing is now justified by country elites under 
the auspices of economic ‘development.’

Environmentally, land grabbing in Cambodia has been strongly linked 
to deforestation (LICADHO). Nearly half of the areas where concessions 
were granted between 2000 and 2012 was forested in 2000, an area that 
had represented 12.4 percent of forest land cover in Cambodia. With 
concessions, the annual rate of forest loss was between 29 percent and 
105 percent higher than in comparable land areas outside concessions 
(Davis et  al. 2015). Land concessions, many of them agricultural and 
which are supposed to occur on degraded lands, are being used to clear-
cut large areas of Cambodia’s oldest, most valuable, and most biodiverse 
remaining forests—despite the fact that Cambodia officially ended log-
ging concessions in 2001.

The vast majority of land grabbing in Cambodia is for agricultural pur-
poses (see Table 4.2), about 1,295,778 hectares are devoted to the cultiva-
tion of rubber, sugar, paper pulp, cassava, and palm oil. Sugar production 
claims 79,172 hectares of Cambodia’s land concessions, mainly from 
Chinese and Thai investors. According to a LICADHO (2014) report, 
many Cambodian sugar plantations are built on land violently wrested from 
poor farmers, resulting in civil unrest and conflict. Yet as discussed above, 
core countries remain implicated, even if the actions are being carried out by 
investors from the semi-periphery. Since 2009, an increasing number of 
Economic Land Concessions in Cambodia have been used to produce raw 
sugar. This trend is a result of the European Union’s (EU) Generalized 
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System of Preferences (GSP) preferential trade scheme, which allows 
Cambodia to export sugar to the EU duty free. Approximately 92 percent 
of sugar exports went to the EU. Further, Thai sugar giant Mitr Phol is 
one of Coca Cola’s top three international suppliers, and was accused of 
land grabbing in Cambodia’s Oddar Meanchey province before these 
plans were abandoned amid social unrest in late 2014 (Peter and Pheap 
2016).

The production of palm oil is behind 40,811 hectares of land conces-
sions in Cambodia, stemming from Malaysian, Thai, and Vietnamese 
companies. Like sugar, the expanding investment in ELCs for producing 
palm oil stems not just from developing country demand, but from an 
increasing global demand. Palm oil production is a notoriously environ-
mentally destructive activity responsible for high levels of deforestation 
throughout Southeast Asia. Malaysia and Indonesia alone produce over 
80 percent of internationally traded crude palm oil (Sokhannaro 2012). 
Thailand and Papua New Guinea are now also experiencing a rush to 
expand the crop and there are initiatives to further develop the crop in 
Cambodia, Vietnam, and the Philippines. Palm oil production represents 
a salient example of a geographic expansion of peripheral activities within 
semi-peripheral states to their less-developed neighbors.

Rubber production, dominating the largest proportion of land conces-
sions in Cambodia at 489,812 hectares, is another such example. One 
consequence of the rapid deforestation in the Southeast Asian economies 
is growth in land grabs that are thinly veiled, sometimes illegal, logging 
operations in poorer countries. For example, in Cambodia two giant 
Vietnamese companies, Hoang Anh Gia Lai (HAGL) and the Vietnam 

Table 4.2  Land concession area in Cambodia by country of investor (China, 
Vietnam, Malaysia, and Thailand) and cropa

Country Rubber
Rubber 
(mixed) Sugar

Paper 
pulp Cassava

Palm 
oil Other Unknown

China 30,637 89,882 60,072 72,115 5,789 0 54,954 55,658
Vietnam 312,687 8,520 0 0 0 25,973 0 9,380
Malaysia 24,836 7,800 0 0 7,955 6,718 0 43,535
Thailand 15,450 0 19,100 0 0 8,120 0 16,993

aAll concessions listed are ‘Economic Land Concessions’ in units of hectares, 
taken from the LICADHO website
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Rubber Group (VRG) and their subsidiaries, have carried out forced land 
grabs without compensation, and satellite images show they are logging 
illegally in protected forests. Violence, harassment, and forced evictions 
have been regularly reported in interviews with local groups. Thousands 
of households have been deprived of their livelihoods from forest prod-
ucts or subsistence agriculture. As noted, international financial institu-
tions such as the World Bank have been instrumental in opening up 
peripheral areas to FDI through encouraging deregulation in the natural 
resource and agricultural sectors. Beyond this, they have also actively sup-
ported private firms involved in such acquisitions. HAGL and VRG have 
both received substantial foreign investments from Deutsche Bank and 
the IFC, either directly or via intermediary funds (Global Witness Report 
2013).

�Conclusion

This chapter has attempted to highlight several trends important to the 
study of EUE.  Overall, it sought to reiterate how the intermediate 
position of semi-peripheral Asian countries in the global economy 
leads to complex dynamics that enforce a rather ambiguous position as 
both exploiter and exploited. While this has been analyzed in regard to 
the global hierarchy of wealth, in a world of ecological crises and dwin-
dling resources, this intermediate position is also significant as it has 
pushed both the rapid exhaustion of their own natures, while simulta-
neously instigating a relationship of ecological imperialism with their 
peripheral neighbors. This marks a major change in the history of 
imperialism. Under colonialism, imperialism was driven by the colo-
nial powers, with countries throughout Asia, Africa, and Latin America 
‘imperialized,’ or, in world-systems terminology, drawn into the inter-
national division of labor for the purpose of providing cheap, easily 
accessible raw materials for Europe’s industrial processes. Now, for all 
the dynamics this chapter discusses, semi-peripheral in the Global 
South states such as the East Asian emerging economies are engaging in 
ecological imperialism in the periphery, opening up peripheral resources 
to exploitation, using peripheral resources to meet their metabolic needs, 
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and drawing countries like Cambodia deeper into regional economic 
integration. Imperialism has always been predicated upon the appro-
priation of peripheral natures. However, the uneven but nonetheless 
global saturation of the capitalist mode of production is driving new 
dynamics of appropriation from not just core, but newly ‘emerging’ 
industrializing centers, even as their own natures are exploited in the 
intense competition to industrialize and serve as subcontractors to 
companies in the Global North.

While this chapter articulates some of the central dynamics behind 
semi-peripheral appropriation of peripheral natures, the case study is 
small. Large-n, empirical research examining the extent of EUE between 
the semi-periphery and the periphery would be illuminating, as would 
studies that differentiate between semi-peripheral countries. These are 
important areas for future research.

Notes

1.	 Such broad definitions also do not necessarily exclude the possibility of 
EUE within countries. However, like the case of EUE between the semi-
periphery and periphery, such a significant form EUE needs to be explic-
itly included and clarified theoretically.

2.	 See, for example, ‘China’s Influence in Africa: Implications for the US’ 
http://www.heritage.org/research/reports/2006/02/chinas-influence-in- 
africa-implications-for-the-united-states.

3.	 LICADHO’s website has an entire section devoted to articles, statements, 
and videos on the social and environmental costs of land evictions in 
Cambodia. See for example https://www.licadho-cambodia.org/pressre-
lease.php?perm=342.

4.	 See LICADHO’s website https://www.licadho-cambodia.org/land_con-
cessions/ for an interactive map of Cambodia’s deforestation and its rela-
tion to land concessions.

5.	 However, in recent years some foreign investment have been occurring in 
US land. See http://www.takepart.com/article/2014/02/12/land-grabs-at- 
home.

6.	 The LICADHO website holds numerous reports on the social, political, 
and environmental issues involved with the land grabbing phenomenon 
in Cambodia, http://www.licadho-cambodia.org/.
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5
Bunker’s Ecologically Unequal 

Exchange, Foster’s Metabolic Rift, 
and Moore’s World-Ecology: Distinctions 

With or Without a Difference?

Paul K. Gellert

�Introduction: Understanding and Changing 
Our Socionatural World

Currently, various critical sociologists, geographers, environmentalists, 
ecological economists, and others are facing the daunting tasks of how to 
both understand the world in which we live and change it. In this formu-
lation, I intentionally echo Marx’s thesis XI formulation because the most 
critical social thinkers, especially ecosocialists, are likewise engaging with 
Marx’s work among others and its legacy for contemporary thought. In 
so doing, they are re-evaluating ontologies and epistemologies of what is 
increasingly described by terms such as socionature (Gellert 2005; 
Swyngedouw 1999); ecological rift, or social metabolism and the variant 
socioecological relations (Foster, Clark, and York 2010; Longo, Clausen, 
and Clark 2015); and world-ecology (Moore 2015a). Other related terms 
include critical hybridities (White, Rudy, and Gareau 2015), as well as 
the coevolution of socioecological systems (Kallis and Norgaard 2010; 
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Norgaard 1994) and coupled human and natural systems (Liu et  al. 
2007).

Three major works stand out among efforts by sociologists to under-
stand, research, and theorize the dialectical interpenetration of “nature” 
and “society” and the ways in which such “socionatures” are shaped by 
capitalism. Moreover, each of these scholars contributes to our under-
standing of ecologically unequal exchange (EUE) built on the basis of 
unequal power relations undergirding imperialism, capitalist exploita-
tion, and uneven development. Stephen G. Bunker (1985) introduced 
“ecologically unequal exchange” in Underdeveloping the Amazon: 
Extraction, Unequal Exchange, and the Failure of the Modern State. This 
work is widely cited as foundational to later studies of EUE due to its 
theoretical development of EUE and application to the Amazon basin 
across five centuries of underdevelopment. However, too often his work 
has been reduced to an obligatory but gratuitous citation. John Bellamy 
Foster (2000) uncovered and expanded Marx’s concept of “metabolic 
rift” in Marx’s Ecology: Materialism and Nature to illuminate both how 
Marx was not naïve and Promethean in his understanding of human rela-
tions with(in) the environment and the costs of industrialization. The 
metabolic rift is expressed both in a town/country divide and in the “rob-
bing” of land, resources, and the soil at the global level. Most recently, 
Jason W. Moore (2015a) has critiqued the prevailing dualism of environ-
mental sociology and developed an alternative, nondualist, “world-
ecology” perspective in Capitalism in the Web of Life: Ecology and the 
Accumulation of Capital.1 All three sociologists2 address the unjust man-
ner in which dominant actors in the capitalist world-system simultane-
ously exploit labor and nonhuman or biophysical nature while 
undermining sustainability. In fact, harkening back to an earlier concep-
tualization, one can argue that they are each addressing what James 
O’Connor (1988) called the “conditions of production” that, he argued, 
were threatened by the “second contradiction of capitalism.”

Despite this unity, a polemical debate between the ecological Marxism 
of John Bellamy Foster and the world-ecology of Jason W. Moore erupted 
from the depths of what had (arguably) been a “non-debate” into the 
open air (Arrighi 1998; Gellert, Frey, and Dahms 2017). Sadly, the “non-
debate” has been rather one-sided. In several publications, Moore (2011a, 
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2014, 2017a) criticizes Foster’s unpacking and application of Marx’s 
concept of the “metabolic rift” as a Cartesian dualist formulation that 
separates Society from Nature by frequently analyzing the impact of the 
former on the putatively separate latter (see also Schneider and 
McMichael 2010). Moore dubs this framing “Green Arithmetic.” In a 
kind of non-response, Foster (2016) labeled Moore a “Latourian Marxist” 
adding, in a more vicious personal attack that Moore, “I am sorry to say, 
has moved to the other side, and now stands opposed to the ecosocialist 
movement and socialism (even radicalism) as a whole” (Angus 2016). It 
is difficult not to be bewildered by the sectarian marking of “sides” and 
the venom.3

Despite their differences, there are significant areas of overlap that are 
being overshadowed by the recent personal and sectarian venom which 
leads me to conclude that the insights of Bunker were not only founda-
tional to the EUE perspective but also stand the test of time.4 Moreover, 
in his mostly overlooked posthumously published book on Andean irri-
gation practices, Bunker (2006) offered powerful insights into what 
critical sociologists and geographers have taken to calling “embodied” 
material practices (Bakker and Bridge 2006; O’Hearn 2007; Salleh 
2005). These practices illuminate possible socionatural futures that are 
more just and sustainable but just as difficult to achieve as the visions of 
Foster and Moore.

Given the three thinkers shared interest in integrating environment 
into a sociological analysis of the social and environmental or socionatu-
ral inequalities produced in the world and capitalism as the root of these 
inequalities, the disputes overshadow their commonalities. So, what are 
the real distinctions between Foster’s and Moore’s perspective? And how 
does Bunker’s earlier contribution intersect with their view(s)? This chap-
ter explores whether and to what extent these three scholars offer distinct 
ontologies, methodologies, analyses of the past, and agendas for praxis in 
the future. The chapter begins with a summary of the areas of agreement 
among the three by unpacking key points in their major works. Second, 
I briefly return to the Foster-Moore “rift” in order to set the context for a 
more measured evaluation of differences. Following that, I review the dif-
ferences between their perspectives with respect to four areas: ontology, 
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methodology, and crisis. I end with their perspectives on possible futures 
that might overturn the current unsustainable situation.

�Foundational Agreements on the Ecological 
Left

Before carefully unpacking the real distinctions between the contribu-
tions of Bunker, Foster, and Moore—or of EUE, metabolic rift, and 
world-ecology—I begin with a brief summary of their foundational areas 
of agreement. It is worth reiterating the ways in which all three scholars 
contribute to a critically minded sociological and ecological critique of 
modernity and capitalism.

First, in addressing the problems facing humanity at present, they agree 
(if not fully as discussed below) on the excessive human degradation of the 
environment, especially the nonhuman parts because these parts are (still) 
often overlooked by social analysis (see, e.g., York and Dunlap 2012). 
Bunker’s foundational contribution on EUE calls special attention to the 
degradation occurring in the process of underdeveloping extractive periph-
eries such as the Amazon. As he began his book (Bunker 1985:20; see 
Bunker, page 13, this volume), “The development or underdevelopment of 
any region results from the organization, coordination, and use of human 
and nonhuman energies and from the distribution of resources derived 
from and transformed in that environment or traded for resources derived 
from or transformed in other regions.” The appearance of economic growth 
in the Amazon, he argued, was illusory “because it depends on the depletion 
of natural resources, on the disruption of the surrounding natural environ-
ment, and on the dislocation of human environments” (Bunker 1985:82).

Foster, too, is highly concerned about the environmental degrada-
tion that has occurred in particular metabolic rifts, such as that associ-
ated with soil nutrient depletion in England and the substitution of 
extracting Peruvian guano in the nineteenth century (Clark and Foster 
2012). More generally, Foster (2009) relies on the best available natural 
science to argue that we are reaching a series of “tipping points” in terms 
of species extinction, air and water pollution, and especially climate 
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change, a systemic shift for which he has more recently adopted the 
label of the “great Climacteric” (Foster 2016). Foster’s ongoing investi-
gations of the ecological thinking within Marx’s nineteenth-century 
analysis of capitalism show that the ecological contradictions of capital-
ism expressed by the metabolic rift were already understood by Marx 
quite early. In other words, the early Marxist critics, who Foster (2016; 
Foster and Clark 2016) calls “first wave ecosocialists,” were incorrect in 
their evaluation of Marx as harboring Promethean faith in the power of 
productive industry and ignoring ecology.

Moore is also concerned about degradation, which he prefers to exam-
ine as the “exhaustion” of frontiers. This concern underlies his world-
ecology and is evident despite Foster and Clark’s (2016) worry that Moore 
and other “production of nature” scholars more generally do not recog-
nize the materiality of nature. The exhaustion of frontiers occurs in spe-
cific locales, such as in the first sugar producing areas of Madeira where 
“relations between deforestation, soil fertility, and faltering labor produc-
tivity in agriculture [were] decisive to sugar’s rapid decline” (Moore 
2010a:2, 2009).5 He acknowledges the reality of scientific evidence, writ-
ing, for example, “the link between global warming, drought frequency, 
and global aridity is well established” (Moore 2015b:30). More generally, 
for Moore (2016:1), recent work on the Anthropocene embarks from a 
“reality” that is “quite real” of “multiple ‘planetary boundaries’ being 
crossed.” Admittedly, however, there is a difference because while Foster 
(2016:394) emphasizes that “all major measurements of biological and 
social change are shown to follow a hockey-stick pattern, including the 
well-known increase in carbon dioxide emissions,” Moore is concerned 
with transcending dualist, “Green Arithmetic” wherein “Capitalism plus 
Nature = Catastrophe” through a consideration of “something possibly 
more significant than the ‘degradation’ of nature” (Moore 2016:5). While 
somewhat caustically commenting that “depletion is real enough,” 
(Moore 2015a:105), he recognizes, “Global warming poses a fundamen-
tal threat … to humanity. … [Climate change] is reinforcing tenden-
cies—such as aquifer depletion” (Moore 2015a:290).

Second, they are all concerned about and critical of the role of capital-
ism in engendering the (socio)environmental degradations that abound. 
It is fair to argue that they all agree with Bunker and Ciccantell’s 
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(2005:xiii) synthetic statement, “Capitalism requires territorial and spa-
tial expansion.” For Bunker, the underdevelopment of the Amazon must 
be understood as occurring due to “penetration” of the region by external 
European capitalists interested in commodifying parts of nature and who 
explored, attacked, attempted to control the rivers, conquered and 
enslaved Indians and imported indentured laborers to do so. All of this, 
Bunker emphasizes, was “extended by locally dominant groups who have 
had power to transform the environment of others” (Bunker 1985:15). 
For Foster, the key to understanding the relationship between capitalism 
and nature is the “metabolic rift” (Foster 1999, 2000; Foster et al. 2010). 
He frequently quotes Marx’s identification of the “irreparable rift in the 
interdependent process of social metabolism, a metabolism prescribed by 
the natural laws of life itself ” to argue that “capitalism as a global system 
has created specific environmental problems in the modern era by trans-
gressing the universal metabolism of nature” (Foster and Clark 2016). 
Moore, while opening up the way humans continue to exist in varying 
relations or “bundles” with(in) nature, also centers his critique on capital-
ism. Like Bunker and world-systems scholarship more generally, he sees 
the reshaping of our socionatural relations within a long five centuries 
history of capitalism, rather than the more recent industrial revolution of 
the nineteenth century. Yet, he argues that Bunker is not systematic 
enough in that critique. For Moore (2017b:597), “Capitalism and its 
driving relations have indeed directed horrific violence towards human 
and extra-human life. I would go so far as to say that an unusual combi-
nation of productive and necrotic violence defines capitalism.”

Two other interrelated points unite them. They disagree with the ideas 
of technological optimists and development economists that technology 
or other notions of sustainability such as “green growth” will save us. 
None of them are accepting the Breakthrough Institute’s technophilic 
optimism that asks us to “embrace an optimistic view toward human 
capacities and the future” (Ecomodernist Manifesto 2015:31) and 
“decoupling” from environmental degradation via technological progress 
and modernization. While Bunker, Foster, and Moore respect human 
ingenuity, they reject the notion that technologies, particularly if discon-
nected from social relations, offer any sort of “solution” to the limits on 
human existence of problems like global climate change or more 
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small-scale environmental degradation. Foster et al. (2010:89) refer to it 
as “Capitalism in Wonderland.” Bunker (1985:238) concludes emphati-
cally, “None of the conventional prescriptions for development” will 
reverse the damage and improve the Amazonian trajectory. Writing with 
Ciccantell (Bunker and Ciccantell 2005), he elaborates how technologies 
alleviate the rising costs and depletion dynamics of commodity extrac-
tion in particular locations but simultaneously expand “diseconomies of 
space” as familiar raw materials become scarcer, further, and deeper from 
capital’s grasp.

Due to the Jevons’ paradox of increased efficiency resulting in increased 
throughput of raw materials, which Bunker and Ciccantell (2003, 2005) 
characterized as typical of rising hegemons in their creation of “generative 
sectors,” Foster is also skeptical. He rejects, “the dream that technology 
alone, considered in some abstract sense, can solve the environmental 
problem, allowing for unending economic growth without undue 
ecological effects through an absolute decoupling of one from the other” 
(Foster and Clark 2012). In a similar vein, Moore worries about modern-
ist ideas of humans controlling nature and the renewed Prometheanism 
of the Anthropocene argument wherein the old formula IPAT 
(Impact = Population*Affluence*Technology) returns, simply with invig-
orated concern about the level of Impact (Moore 2016).

Foster, especially with Clark (Clark and Foster 2012), similarly shows 
how the increasing scales of technology of agriculture led Western pro-
ducers to need new fertilizer inputs and, with scientific technological 
developments, to turn to guano imports from South America. The result 
shored up Northern agriculture for some decades, while degrading the 
landscape of Peru and exploiting Chinese labor in the process. Moore, 
especially in his historical examinations of the world-system and its 
expansionary tendencies, such as the “progress” of sugar production from 
Madeira to the Caribbean and Brazil, also shows how particular com-
modity frontiers can expand with technological developments and labor 
inputs but are limited by “physical geography and the contradictions of 
capitalism” (Moore 2000:412).

Third, they agree on the causal inability of capitalism to offer solutions 
to our current societal and global dilemmas. To the contrary, in fact, they 
agree about the fundamental role of the capitalist world-system in creating 
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the unsustainable and exploitative practices that characterize our world. 
Bunker beseeched us in the 1980s to abandon the internal–external debate 
on underdevelopment and articulation of modes of production to under-
stand the regional dynamics of extractive peripheries as they are incorpo-
rated into wider circuits of trade, facilitated by collaborative states in the 
periphery. For Foster, the development of ecological imperialism into a 
global understanding of the metabolic rift is founded in capitalist exploi-
tation. Moore (2014) labels the intertwined relations of capital and nature 
over the last 500 years, the age of capital because capitalism has mostly not 
paid for the real costs of the endless accumulation of capital.

Finally, and most crucially for the discussion in this volume, in my view 
they fundamentally agree about the relations of inequality embodied in 
the concept of EUE. Bunker’s contribution was foundational in relating 
ongoing debates about economic unequal exchange in critical develop-
ment studies to include the ecological. Rejecting a wage differential between 
core and peripheral areas as the sole cause of unequal exchange (per Amin), 
he wrote, “The appropriation of values in nature, from the periphery, in 
fact initiated unequal exchange between regions, and between ecosystems, 
long before the rise of wages and the expansion of consumer demand in 
the core” (Bunker 1985:45; see Bunker, page 29, this volume). Foster, too, 
sees EUE operating, although he focuses on “Marx’s use of the concept of 
metabolism to account for the human-nature relation through social pro-
duction” (Foster 2000:159). In Capital, Foster finds Marx’s insight into 
how capitalism robs both workers and the soil. He notes that for Marx, 
“the disruption of the soil cycle in industrialized capitalist agriculture con-
stituted nothing less than ‘a rift’ in the metabolic relation between human 
beings and nature” (Foster 2013). This rift, furthermore, is global and the 
“worst forms of degradation, as well as the pillaging of resources and the 
disruption of sustainable relations to the earth, are concentrated in the 
periphery” (Clark and Foster 2012:69). Clark and Foster thus conclude, 
“Unequal ecological exchange, an outcome of the global metabolic rift, 
has allowed for the growth of the center of the system at unsustainable 
rates.” While Moore (2011b:112, original emphasis) only cautiously 
allows that Bunker (and others), “shed light on the ways that biophysical 
transformations have enabled accumulation, and capitalist development 
as a whole,” his work on the sugar frontiers is in fact quite compatible 
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with EUE. “On balance,” beginning in the fifteenth century, Moore 
writes, “urban-based capital looked abroad for new landscapes where the 
‘original sources of all wealth’ (land and labor) could be mobilized in ser-
vitude to the commodity form” (Moore 2010a:3). The expansion of sugar 
production on Madeira island represented a “monocultural strategy [that] 
was progressively self-limiting” due to weed and pest problems (Moore 
2010a:8–9). As a result, capital left Madeira—and the Amazon, as well as 
Peru’s guano islands—behind as “regional crises were resolved through 
global expansion” (Moore 2010a:19).

In delineating “multiple inequalities in international exchange,” Bunker’s 
research emphasized the spatial inequalities between industrialized modes of 
production and peripheral modes of extraction. Combining the conditions 
of production concept of O’Connor (1988) with the socionatural concept 
of Swyngedouw (1999), one might say that these are differences in the 
“socionatural conditions” of more modern and industrialized modes of pro-
duction in the core of the world-system and less modern peripheral modes 
of extraction. Due to the extraction of “natural value in the raw resources” 
in extractive peripheries spatially and socially distant from “the location of 
the full realization of value,” peripheries such as the Amazon suffer from 
repetitive socionatural impoverishments (Bunker 1985:45; see Bunker, page 
29, this volume). Yet, importantly, Bunker beseeched researchers to avoid 
“reifying dependency, unequal exchange, or capitalism as causal agents” 
(Bunker 1985:50; see Bunker, page 34, this volume). Clark and Foster 
(2012) also examine the spatiality of soils being “robbed” and coming to 
rely on guano from islands off Peru’s coastal extractive periphery. This case 
and others are used by Foster (2013) to argue that metabolic rift theory is 
“a theory of ecological crisis—of the disruption of what Marx saw as the 
everlasting dependence of human society on the conditions of organic exis-
tence.” Along “commodity frontiers,” Moore finds there was a “capitaliza-
tion of socio-ecological relations … joined to the appropriation of … a very 
large basket of nature’s gifts.” Madeira experienced “crisis” (in Moore’s his-
tory due to labor productivity declining) and became “but one leg of a great 
frontier journey” of Portuguese imperialist expansion just as the Amazon 
was too during cycles of commodification from turtle oil to rubber and 
beyond. To be sure, one difference is that Bunker retains his focus on the 
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zone of extraction within world-systemic processes, and the Amazon and 
later the Brazilian state retain agency in the process. Meanwhile, Moore 
(2010a:4, 2015a) follows commodities like sugar to new frontiers and 
frames his discussion in terms of the more expansive “conditions of repro-
duction (the web of life).” As with Foster, then, the focus is on the dynamics 
of the capitalist system almost more than the ecological, demographic, 
organizational, and infrastructural dynamics in particular peripheries and 
the importance Bunker found in the national state.

Beyond these foundational affinities in seeing extractive regions as 
experiencing EUE via unequal power relations, extraction of “free gifts” 
of nature to support the expansion of capitalist accumulation elsewhere, 
and the deep and persistent underdevelopment of the extractive 
peripheries, there are some distinctions that represent real differences 
among their approaches. Their ideas differ, first, about how capitalism 
causes degradation of the human and nonhuman parts of nature. 
Fundamentally, second, this difference relates to theoretical and espe-
cially ontological differences of perspective about what “nature” is and 
whether it is separate from society. Third, the ontological differences are 
reflected in epistemological differences about how we know nature, 
including debates about dialectical method. Fourth, these differences all 
have implications for the kinds of futures envisioned and ideas about how 
to reach such futures. Before reviewing these intellectual differences, I 
return briefly to the unfortunate sectarianism on the environmental left 
that has clouded potential debate.

�Unfortunate Sectarianism

Debate, ideally, is supposed to bring precision or even enlightenment, but 
in some circumstances it does not. Sometimes, questions of power inter-
vene. Other times there is insufficient deliberation. Sadly, in my view, 
intellectuals who should be allies on the green-red axis have devolved into 
throwing darts,6 except one side—represented by Jason Moore, along 
with his colleagues and students in the world-ecology group (e.g., Ben 
Marley, Christopher Cox, Raj Patel, et  al.)—seems to be the recipient 
of more numerous and personal attacks than the other side—represented 
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by John Bellamy Foster and his colleagues and students in the metabolic 
rift group (e.g., Brett Clark, Hannah Holleman, and others). As a result, 
there is tremendous unrealized potential for a fruitful and useful debate 
about society, nature, metabolic rift, world-ecology, and so on, and their 
important relation to EUE to capture the unequal ways in which differ-
ent parts of the world are affected by the (inter)relations of humans and 
the rest of nature.

After several years of not responding at all to Moore’s numerous pub-
lications and evolving world-ecology approach, Foster did so first in some 
Monthly Review columns and an interview on the blog “climate and capi-
talism.” In the interview (Angus 2016), Foster described Moore in the 
most strident terms: as “opposed to ecosocialism and to the radical eco-
logical movement in general,” having an outlook “wrapped up” with the 
Breakthrough Institute in denying environmental degradation and cli-
mate change, “only ironically” Marxist, and, in the end, having “moved 
to the other side.” Although Moore has been relentless in his criticisms of 
other perspectives, I have never read him accusing Foster and others of 
such things. What Moore has criticized the most consistently has been 
the Cartesian dualisms that he sees riddled through left environmental 
critique. He has been perhaps too cute in his language of summarizing 
these problems as “Green Arithmetic,” but his points have been ontologi-
cal and epistemological.

Foster has been understandably bothered by the emphasis on language 
in Moore’s rejection of capitalism’s “war on the environment,” but, at the 
same time, language does shape understanding. The repeated usage of a 
discourse of ecological impacts and footprints gives the sense of a putative 
separation of humans from nature. Moore’s response is to offer “monism” 
as part of a “world-ecology” perspective that is presented as open to wider 
discussions with multiple disciplines and more open-ended about possi-
ble futures, as I show below.

Yet, there are still moments when both seem open to further debate. 
For example, Foster and Holleman (2014:200) declare, “Our goal here is 
merely to open the door to what we hope will eventually be a comprehen-
sive theory—one that would need to be integrated with issues of history, 
geography and co-evolutionary development, encompassing the whole 
formation of the world-capitalist system, including its historical logic and 
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crises.” Similarly, Moore prefaces his Web of Life by writing, “This book is 
an invitation. It is offered as an opening to conversation, and an incite-
ment to serious debate, over humanity’s place in nature, and how our 
thinking about this place in nature shapes our view of history, our analy-
sis of the present crisis, and the politics of liberation for all life” (Moore 
2015a:ix, original emphasis).

In what follows, I take this opening seriously and try to stick to the real 
distinctions between their positions. I do so by juxtaposing them to 
Bunker, who not only offered foundational ideas on EUE but had useful 
contributions to the distinctions being made now.

�Distinction I: How Capitalism Causes Degradation

In order to understand the views of Bunker, Foster, and Moore on the 
relationship between capitalist expansion and (socio)natural degradation, 
it is worth recalling their respective objects of inquiry. In other words, 
what is the explanandum of each of them? In brief, it is regional develop-
ment, the global metabolic rift, and historical nature, respectively. These 
distinct foci shape each scholar’s understanding of how capitalism causes 
degradation.

In Underdeveloping the Amazon, Bunker declared his interest in under-
standing regional development, especially “uneven development between 
regions and the capacity of one region to subordinate another” (Bunker 
1985:245). To be sure, it is the arrival of external merchants that creates the 
earliest historical decimation of human and nonhuman populations. 
Importantly, he stressed the evidence that indigenous populations of the 
Amazon region before Europeans arrived were larger and more stable than 
subsequent Western histories admitted. Failed efforts to establish sugar plan-
tations further inland, including aggressive slave raiding campaigns and the 
spread of disease, reduced the native populations, but it was the extraction of 
turtle oil and manatees that decimated them by reducing their sources of oil 
and meat while “disrupting critical links in the riverine ecosystem” (Bunker 
1985:64; see Bunker, page 41, this volume). Moreover, “Europeans’ rapacity, 
and their stubborn belief that as members of a master race they should 
not engage in productive work rapidly exhausted the resources on which 

  P. K. Gellert



  119

their dreams of great wealth were founded.” The twin results were local 
poverty and resource exhaustion that were worsened by the subsequent 
cycle of rubber extraction. While many, including Moore, remember 
Bunker for stressing extraction of value in nature, Bunker recounts how 
rubber boomed on the backs of imported tapper labor and collapsed 
amid Malayan competition, due to both disease and lack of sufficient 
rural population to establish plantations in the Amazon. This situation 
set the stage for the twentieth century minerals extraction that further 
degraded and subordinated the Amazonian region to Brazilian state and 
corporate elites who in turn are dependent on global markets for the 
extractive revenue-generating activities.

Considering the historical cycles of extraction, Bunker’s approach to 
understanding capitalism’s relation to regional development was com-
plex, field-based, and multi-scalar. It was also theoretically eclectic. As he 
reached the conclusion to Underdeveloping the Amazon, he reviewed his 
selective borrowing from theories of modernization and of modes of pro-
duction “to explain the consequences of certain uses of both the natural 
and the social environment within a particular region” and from world-
systems and dependency, especially at the global level, to account for the 
“world market as systemic and comprising multiple regional economies, 
world system as dominated by core economies, and world system as 
accelerating accumulation in a small part of the world.” In addition, the 
power or capacity of one region to subordinate another was attributed to 
“energy flow-through in social organization and infrastructure” which 
Bunker views as limited in extractive peripheries such as Brazil’s Amazon 
(Bunker 1985:244–245).7

Foster’s intellectual project is different in that he aims to understand 
the metabolic rift.8 The metabolic or ecological rift, Foster and colleagues 
argue is, “the product of a social rift: the domination of human being by 
human being.” At the global level, it is an imperialist project in which, 
“This larger world of unequal exchange is as much a part of capitalism as 
the search for profits and accumulation” (Foster et  al. 2010:47). They 
sum this relationship up by rephrasing O’Connor’s second contradiction 
of capitalism as the “absolute general law of environmental degradation 
under capitalism” (Foster et al. 2010:207) which involves wealth accu-
mulation at one pole and “the accumulation of conditions of resource 

  Bunker’s Ecologically Unequal Exchange, Foster’s Metabolic… 



120 

depletion” at the other. Putting this in the context of the growth of 
monopoly capitalism and crisis since the 1970s, capital is viewed as 
responding by “a speedup of the destruction of the remaining natural for-
est ecosystems throughout the world” (210). Speaking self-consciously 
for socialist ecologists, Foster’s diagnosis is that capitalism, “has generated 
an acceleration of the human transformation of the Earth system in two 
major phases: (1) the industrial revolution beginning at the end of the 
eighteenth century and (2) the rise of monopoly capitalism, particularly 
in its mature stage following the Second World War” (Foster 2015:7). He 
usually does not write from a particular geographical location as Bunker 
did but instead builds a more general analysis from multiple locations 
and multiple ecological crises or tipping points (see Foster 2009, 2013). 
In building this theoretical understanding, Foster emphasizes that those 
capitalist and perhaps core workers who are deluded into believing they 
benefit from the current situation are sorely mistaken because they too 
suffer from the rift.

Moore is distinct from both. He aspires to understand historical 
nature. In this effort, he expends most of his effort analyzing what capi-
talism actually does to the world, what he dubs the web of life (Moore 
2015a). From this effort, he finds, “Capitalism’s governing conceit is that 
it may do with Nature as it pleases, that Nature is external and may be 
coded, quantified, and rationalized to serve economic growth, social 
development, or some other higher good. This is capitalism as a project. 
The reality-the historical process-is radically different” (Moore 2017a:601, 
original emphasis). In a footnote that could apply to Bunker, Moore 
notes that those focused on regional (as opposed to global or systemic) 
change do not mistakenly operationalize capitalism as operating as it 
pleases on an external nature. Also, Moore emphasizes how capitalism 
produces “cheap” labor, food, natural resources, and energy, while Bunker 
and Ciccantell explain how raw materials are cheapened through 
increasing economies of scale and the creation of “generative sectors” 
(2005:84–86).

In taking up the lessons of his world-ecology analysis of sugar fron-
tiers, for example, Moore rejects the characterization of soil fertility as an 
“external” barrier. Rather, “soil fertility and exhaustion are in fact emi-
nently historical relations internal to the capitalist mode of production” 
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(Moore 2010a:6). While understandable for soil and agriculture, this 
position becomes a bit more complex in the case of minerals and other 
more purely extractive parts of commodified nature. Yet even in such 
cases Moore insists that the combinations or “bundles” of human and 
nonhuman parts of nature vary widely and need to be analyzed histori-
cally. Bunker seems to agree but adds specificity in his assessment of min-
eral extraction and human technologies. As he observed, “The laws of 
physics and chemistry and the laws of motion of capital both constrain 
the development of technology” (Bunker 2005:39). Moore’s way of han-
dling the shaping of technologies is to examine co-productions, writing 
“Capitalism takes shape through the co-production of nature, the pursuit 
of power, and the accumulation of capital.” (Moore 2015a:46).

While their understandings of the analytical separability of human 
activity from (the rest of ) “nature” differ, the pursuit of power and capital 
accumulation brings Bunker and Moore together. Harkening back to 
Arrighi and Braudel, Moore writes, “Agency, limits and crises—but also 
‘golden ages’—are co-produced by human organizations” (Moore 
2017b:601, original emphasis). In other words, capitalism is a system 
that creates winners—core nation states with opulence, consumption, 
arts, and creativity—and losers—extractive peripheries with poverty, pre-
carity, exhaustion and limited opportunities for future dynamism. This 
conjoining of the social and the spatial in an understanding of capitalist 
exploitation of labor and nature (together) may explain why it is so hard 
to convince even subordinate class members in the dominant regions of 
the world that they are compromised by a metabolic rift. It is a point that 
Foster would do well to include more clearly in his analysis.

�Distinction II: On Nature’s Ontology

The second distinction is regarding the ontological position of nature in 
one’s analysis. To wit: Bunker saw value in nature, Foster clarifies this 
value in nature as wealth based on use values, whereas Moore views nature 
as a tangled matrix. While Bunker’s theorizing makes nature seem to have 
the most separate ontology, his field-based investigations led him to 
depict the intertwined complexities more fully than the others.
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To begin, Bunker insisted on value resting in nature. “When natural 
resources are extracted from one regional ecosystem to be transformed and 
consumed in another, the resource-exporting region loses values that occur in 
its physical environment,” wrote Bunker (1985:22; see Bunker, page 15, this 
volume). Bunker and Ciccantell (2005:3) put it even more simply, “Humans 
cannot create matter, so they must extract it from natural sources.” In part 
their perspective is understandable due to their focus on mineral raw materi-
als where the question of ongoing or “sustainable” production is not relevant 
whereas Moore and Foster both stress cases of agricultural expansion. For 
Bunker, natural value has importance in the ways it is integrated into an 
unequal world-system. Those regions that dominate the world are compelled 
within a capitalist system “to assure the increasing, stable, and cheap supplies 
of the raw materials” that support them (Bunker 2005:41) This domination 
is accomplished in extractive peripheries via a process of appropriation that 
relies on power and violence. In the Amazon, Bunker found, “appropriation 
impoverishes the environment on which local populations depend both for 
their own reproduction and for the extraction of commodities for export” 
(Bunker 1985:22; see Bunker, page 16, this volume).

For Foster, too, nature is real and worthy of understanding on its own. 
“Appropriately,” Foster et  al. (2010:250) write that social scientists are 
increasingly concerned with “the intersection of human society and 
nature.” Their worry is that “Little time is spent understanding natural 
processes and patterns: how they operate on their own, how historical 
social systems interact with nature, how nature influences social condi-
tions, and how natural processes are transformed by social interactions” 
(251). In sum, Foster (2017:2) finds that “the metabolism of nature and 
society” is the organization of production.

In terms of value, as those familiar with his long career in the Monthly 
Review or monopoly capitalism school of thought know, Foster embarks 
from a classical Marxist position based in the labor theory of value. As a 
result, he is critical of Bunker for his “inconsistent allusions” to Marx and 
“an undefined theory of ‘natural value’” (Foster and Holleman 2014:211). 
The former point can be rejected out of hand; it appears to be Foster’s 
way of simply saying that Bunker (like Moore) is not a good enough or 
pure enough Marxist. It is the latter point that is more important. Can 
nature have value and if so what kind? In Marx’s Ecology, Foster observes 
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that Marx did not reject the idea of nature having value but linked it to 
his distinction between use value or “genuine wealth” and exchange value. 
“Nature… was just as much a source of wealth as labor” (Foster 2000:168). 
It is capitalism, in this view, that causes nature to have no value. Foster 
et al. (2010:63) summarize the situation as follows: “Those who—falling 
prey to the commodity fetishism of capitalist value analysis—saw labor as 
the sole source of wealth were thus attributing ‘supernatural creative 
power’ to it.”

To capture this real wealth as opposed to capitalist (exchange) value, 
Foster has taken up Odum’s idea of “emergy” or embodied energy in a 
recent article with Holleman. They praise Odum for his consistent appli-
cation of emergy:

‘Emergy’, he stressed, ‘measures natural value—real wealth’ (Odum 
2001:112). Not only was money not a measure of real wealth, the relation 
was often an ‘inverse’ one, with prices ‘being lowest when [ecological] con-
tributions are greatest’ (Odum 1991:90). The whole analysis pointed to a 
notion of ‘emvalue in a value added hierarchy’ that resembled Marx’s analy-
sis but was oriented instead to real wealth—seen as in contradiction with 
the labor-value (or human- services) basis of the capitalist economy. (Foster 
and Holleman 2014:214)

However, as much as one might try, they note that emergy cannot suc-
cumb to a single metric. Perhaps that is why Bunker gave up on the effort 
(begun in Underdeveloping the Amazon) to calculate EUE in simple energy 
terms.

In his anti-dualist stance, Moore agrees with Foster on the inseparabil-
ity of exploiting (or appropriating) nature and exploiting labor in the 
capitalist mode of production. Schneider and McMichael (2010:479) 
explain, “Moore’s comment, in distinguishing capitalism’s value form 
from nature’s wealth—‘Marx does not deny that external nature does 
work useful to humans, only that (from the perspective of capital) its pro-
ductions do not directly enter into capitalism’s particular crystallization 
of wealth’ (2003:450, original emphasis)—exemplifies the determination 
of wealth under capitalism by value relations as an ontology.” Moore tries 
to push the point further to a relational ontology. What he calls a 
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Cartesian dualism of society (or capitalism) and nature, “confuses par-
ticular natures that are objects of capitalist development with nature as 
the matrix within which capitalism develops” (Moore 2015a:21). Moore’s 
solution is to insist on a monist ontology of this matrix that cannot be 
untangled. In this monist view, nature is never separate. Thus he writes:

the difference [is] between “capitalism and nature” and capitalism-in-
nature, whereby the accumulation of capital and the production of nature 
become so intertwined that the one is unthinkable without the other. 
“Nature” is no longer a passive substance upon which humanity leaves its 
footprint. Rather, it becomes an inclusive and active bundle of relations 
formed and re-formed through the historically- and geographically-specific 
movements of humans with the rest of nature. (Moore 2011b:119)

This forming and re-forming is not completely new. It is something that 
Bunker also saw in his historical analysis of complex ecologies among the 
turtles, manatees, and humans. As such, human intervention, “does not 
constitute the control supposed in the conventional historical myth, nor 
does his failure to control the environment end in the return of nature to 
its primeval state. Rather, each human intervention in the environment 
transforms it in ways which limit the possibilities of subsequent interven-
tions” (Bunker 1985:14).

In addition, Moore (2017a, 2017b) adds further complexity to his 
rejection of dualism and his analysis of exploitation of an inseparable 
capitalism-in-nature with the idea of appropriation. Specifically, he 
writes, “Value operates through a dialectic of exploitation and appropria-
tion that illuminates capitalism’s peculiar relation with, and within, 
nature” (Moore 2015a:16). In addition to the commodification of labor 
that is fundamental to exploitation, Moore adds appropriation, which he 
says, “works—and this is less widely understood—by elaborating forms 
of power, re/production and rationality that mobilize work in service to 
capital, but outside profit/loss accounting (accumulation by appropria-
tion)” (Moore 2017b:606). This point is strikingly similar to Bunker, 
who had written that the differences between productive and extractive 
regional economies, “create unequal exchange not only in terms of the 
labor value incorporated into products but also through the direct 
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appropriation of rapidly depleted or nonrenewable natural resources” 
(Bunker 1985:22; see Bunker, page 16, this volume). One might plausi-
bly make the point that Bunker’s account of the Amazon did not take 
into account feminist theories of reproduction as Moore increasingly tries 
to do, but he did recognize appropriation, including the demographic 
impact of early Western contact from violence and disease on the extant 
human populations of the Amazon and the Andes (Bunker 1985, 2005). 
Where Moore remains distinct is in taking a relational, capitalism-in-
nature view of even geological matter like coal to argue that while theo-
rists have accepted the ontological inseparability nature, “historiography 
of resource extraction has seldom taken the relational point seriously” 
(Moore 2015a:196, 2017c:19). Yet, if something (nature?) can be appro-
priated, one wonders why Moore does not think that there is any analyti-
cal moment to consider the appropriation and the relationality separately. 
We turn to the issue of knowledge next.

�Distinction III: Dialectics or How to Know Nature

We have seen that Bunker and Foster retain a firm ontological separate-
ness of nature, or for Bunker simply matter, while Moore argues for 
inseparability. Others such as White, Rudy and Gareau, have noted, 
“Metabolic rift theory emphasizes the dialectical nature of socio-ecological 
relations but … leans to a view of ‘nature’ as external from capitalism, 
singular and largely fixed” (White et  al. 2015:104, original emphasis). 
Schneider and McMichael (2010), too, have questioned the dualism of 
the metabolic rift and argued for reunification of the social and the eco-
logical. Furthermore, Schneider and McMichael make the point that the 
encounter between different systems such as agroecosystems, and simi-
larly, one might add, Bunker’s productive and extractive economies, is 
messy because each “side” is not static and fully organized. Yet, “scholars 
avoid these empirical problems in part by discussing the metabolic rift in 
the abstract, using the language of ‘nutrients’ and ‘nutrient cycles’” 
(Schneider and McMichael 2010:474). These observations fit the 
ontological weakness of Foster’s position and the strengths of Bunker’s 
empirical analysis. That is why Moore’s ontological position is exciting 
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and enticing; it captures the dialectical relations between humans with(in) 
nature.

However, the next question is, how can we study, analyze, and know 
nature? This epistemological question leads us into the intricacies of dia-
lectical analysis. It is interesting to note the difficulty of analyzing (or 
writing) about “nature” in a nondualist or monist manner. Even Moore, 
despite strenuous efforts, occasionally writes in a dualist modality in pas-
sages such as this one: “Deforestation weighed particularly heavily on 
highly vulnerable mountain eco-systems, which suffer from high rates of 
soil erosion …” (Moore 2010b:48). On the epistemological distinction, 
I am more convinced by Foster’s view of dialectics than Moore’s. Foster is 
more in line with the oeuvre of Bunker, too, who recognized the need for 
abstraction and temporary isolation of elements.

Foster (2013) explains that there is “nothing dualistic or non-reflexive” 
in his social metabolism position from an epistemological perspective. 
Instead he posits that Moore and other “left critics” have misunderstood 
what dialectical thinking is truly about. Foster (2016:404) observes that 
in Moore’s quest to dash any dualism, he “seems to think that one cannot 
speak abstractly, as Marx did, of a metabolic relation of humanity to the 
earth through production, i.e. a social metabolism, while also recognizing 
the universal metabolism of nature within which this social metabolism 
necessarily exists.” Analyzing the anti-dualist monism of Moore and oth-
ers, Foster writes, “What is most often missing in … social monism is the 
understanding of complex mediations between nature and society within 
a dialectical concept of totality” (Foster 2016:399). He concludes that 
monism, “subsumes the environment within society—in effect abandon-
ing the dialectic of nature and society by reducing the former to the lat-
ter” (401).

More to the point, Foster identifies, “a failure to perceive that within a 
materialist-dialectical perspective it is impossible to analyze the world in 
a meaningful way except through the use of abstraction which temporarily 
isolates, for purposes of analysis, one ‘moment’ (or mediation) within a 
totality” (Foster 2013, emphasis added). In analogous manner, Bunker 
(1984:1021, emphasis added; see also Bunker 1985:49), while focusing 
on separate spaces and modes of production, also found, “A full account 
of the intersection between internal and external systems requires separate 
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analysis of each system in terms which recognize the dynamics of each 
system as an integral unit and simultaneously permit analysis of their 
effects on each other.” These temporary and separate methodological 
moves require re-integration at the moment of theorizing, to be sure.

Foster’s incisive mode of Marxist dialectics insists on the temporary 
isolation of “natural” and “social” systems as moments within a broader 
totality. Moore aims in his historical approach to reject this view as re-
creating Cartesian dualisms. He believes this “emphasis on the interac-
tion of positions confuses the results of the dialectic of human and 
extra-human natures with the dialectic itself. This dialectic, what I call 
the oikeios, gives rise to the singular abstractions of ‘nature’ and ‘society’ 
in their specifically capitalist forms” (Moore 2011a:2). Thus, for Moore, 
it seems that dialectics refers to the ontological unity of the oikeios or the 
“web of life” (Moore 2015a, 2015b), which is torn asunder by capitalism. 
To Foster that is precisely what the metabolic rift is, i.e., the tearing apart 
of previously unified parts of the web of life, for which he prefers Marx’s 
term the “universal metabolism of nature.” However, when Moore argues 
that the capitalist world-economy acts through an irreducibly socialized 
nature, it is hard not to see the idealism that Foster identifies in Moore’s 
recent work. Moore (2016:2) claims, “modes of thought are tenacious. 
They are no easier to transcend than the ‘modes of production’ they reflect 
and help to shape.” Furthermore, Moore rejects the accusation of ideal-
ism, deflecting it to capitalism itself as a “project” whose “imagination is 
vigorously constructivist” while stressing that “one must ‘see like capital’ 
in order to transcend the illusions of capital” (Moore 2017b:601).

Yet, by drawing attention to the impossibility of separation—even 
temporarily for purposes of analysis—Moore’s monist approach poses 
insurmountable barriers to sociological research. But this distinction, to 
reiterate, is an ontological one, not an epistemological and dialectical 
one. As Foster explains, the issue is one of dialectical analysis and one’s 
method of abstraction. In Moore’s quest to dash any dualism, he “seems 
to think that one cannot speak abstractly, as Marx did, of a metabolic 
relation of humanity to the earth through production, i.e. a social metab-
olism, while also recognizing the universal metabolism of nature within 
which this social metabolism necessarily exists” (Foster 2016:404). Of 
necessity, one must employ a dialectical method by:
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employing conceptions that at first sight—when separated out from the 
overall dynamics—may appear one-sided, mechanical, dualistic, or reduc-
tionist. In referring, as Marx does, to “the metabolic interaction between 
nature and man” it should never be supposed that “man” (humanity) actu-
ally exists completely independently of or outside of “nature”—or even 
that nature today exists completely independent of (or unaffected by) 
humanity (Foster 2013).

After temporarily separating out “society” and “nature” as analytical 
abstractions, the key is that “we have to join them again, show their inter-
penetration, their mutual determination, their entwined evolution, and 
yet also their distinctness” (Holleman 2015:6). Re-reading Bunker’s anal-
ysis of the Amazon, it strikes one how detailed his analysis of mutual 
determination was (Gellert 2005). Perhaps Foster and his colleagues 
might convince Moore if they made more effort to do that latter joining 
effort.

One final point on dialectics is that it includes not only analytical 
movement between abstract and concrete but also reflexive analysis from 
particular vantage points (Ollman 2003). Many have tried to re-join the 
disjointed, moving beyond society and nature to “think like a mountain,” 
but few have truly done so (Freudenburg, Frickel, and Gramling 1995; 
Gellert 2005; Goldman and Schurman 2000). One of Bunker’s 
contributions to this epistemological dilemma was to take multiple van-
tage points in his work. Bunker and Ciccantell (2005) appear to take the 
global or bird’s-eye view of capitalist cycles of accumulation but still inte-
grate local material processes. Earlier, in Underdeveloping the Amazon, 
Bunker had made it clear that local experiences and practices are vital and 
that the local is not a separate location from the global. One might say 
that like Moore’s insistence on capitalism-in-nature and nature-in-capital-
ism, Bunker insisted on global-in-local and local-in-global. Moore, too, 
recognizes the importance of vantage point, for example, in distinguishing 
different periodizations of the origins of capitalism, asking: “Are not these 
different interpretations premised on distinctive angles of vision?” (Moore 
2017a:621). In his posthumously published final work on Andean irriga-
tion before Europeans arrived, Bunker (2006) revealed that he uncovered 
the “snake with the golden braid” in the Andes Mountains by spending 
time walking and feeling the mountains while thinking like and talking 
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with some of the indigenous people. The snake, he believed, was simulta-
neously “the animal manifestation of the ditches, of the water in them, 
and then increasingly of the understandings of landscape and water flow 
that had been bestowed on the builders of the original ditches” (Bunker 
2006:xii). He concluded (2006:112) that, “continuities from the Amazon 
to the Andes in the relations of society to nature strongly suggest the futil-
ity of attempts to describe these relations in linear, dichotomous, or uni-
directional terms. Arguing about whether the environment shapes society 
or whether society constructs nature misses the essential lesson that soci-
ety and nature interact from very different material bases, organizational 
forms, reproductive dynamics, conceptual frames and temporal systems, 
but that they do so in reciprocally formative ways.”

�Distinction IV: Crises and Future Visions

Envisioning the future is always a challenge for social theorists. Arguably 
the deepest division among the three thinkers addressed in this chapter is 
their view of the future. Bunker’s work was framed in the dependency-
influenced idiom of the development of underdevelopment, but he 
insisted on the importance of overcoming the divide between so-called 
external and internal causes of underdevelopment, and his vision calls for 
more local or autocentric development with humans working more in 
harmony with other parts of nature. Foster’s work is centered in Marxist 
analysis and an ecosocialist critique that calls broadly for a particular kind 
of social revolution. Moore’s work sits within critical environmental his-
tory and humanities and envisions multiple future ways of constructing 
a new oikeois. In this section, I examine the ways each of them evaluates 
the current trajectory of socionatural affairs and their vision for the 
future. In order to understand the future, one has to briefly consider their 
views on the ecological crisis (or crises) and who or what is facing it (or 
them) so I begin there.

Bunker’s concern in Underdeveloping the Amazon was with the rural 
people and places in that region. Due to over 350  years of extractive 
exploitation and EUE, the Amazon and its peoples face “ecological dev-
astation” (Bunker 1985:250). “The dilemma,” he concluded, “is that self-
sustaining, symbiotic economies adapted to and exchanging across 
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different ecological zones can only be maintained in a system that permits 
ecosystem maintenance and long-term conservation to prevail over short-
term profit maximization” (251). That is why he highlighted the multiple 
failures of the Brazilian state and rejected the possibility of its interven-
tions leading to anything but further environmental and social disrup-
tion. Moreover, in recognition of the inseparability of humans from the 
rest of nature, he appreciated how this process impoverishes dominant 
elites and “the nation as a whole” (249). In Bunker and Ciccantell’s 
(2005:241) examination of the race for resources they concluded that 
there is power in “unveiling” the vast inequalities produced via EUE and 
thereby convincing peripheral states to combat rather than facilitate 
extraction by powerful core states and corporations. Yet in his earlier 
book he had noted that because (modernizing) states are limited to “only 
repressive and allocative powers,” one needs the “complete transforma-
tion of class relations in a socialist revolution” and “even socialist states 
are affected by prior social and economic formations” (Bunker 1985:241).

Bunker found the self-sustaining economies he was looking for in the 
Andean mountains and described them in his little-noticed last work The 
Snake with the Golden Braid (2006). Finding that complex Huanoquite 
community irrigation systems could and were locally organized and dem-
ocratic—rather than inherently supportive of despotic and authoritarian 
rule, as Wittfogel had claimed, led him to an alternative interpretation 
based on “close attention to the materio-spatial characteristics and social 
organization requirements of mountain irrigation systems” (Bunker 
2006:110). The Incan system of the Huanoquitenos based in locally spe-
cific knowledge and authority was far superior to the Spanish absolute 
rule that destroyed it. By uncovering their cosmology and their material 
practices, he saw how the people “use, maintain, abuse, forget, or neglect 
the technologies” and argued that the Huanoquite system “can teach us a 
great deal about the evolving interactions between society and nature, 
and perhaps about ways we humans can manage the social side of that 
interaction better to reduce its damage to the natural side” (Bunker 
2006:2). Finally, he believed that the kind of future that he desired—for 
all of us—was closer to what he found there, one that was “far more open 
to locally specific authority and knowledge [and was] knowledge-based, 
not power-imposed” (Bunker 2006:110).
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Foster’s understanding of crisis is more generalized, as is his vision for 
the future. There is another distinction in this case between Foster and 
Moore because Foster accepts the science on the ecological crisis that we 
are facing while Moore worries about the apocalypticism of Foster’s view. 
In accessible writing, Foster and Magdoff’s (2011) “citizen’s guide” to 
What Every Environmentalist Needs to Know About Capitalism delineates 
environmental indicators that could easily have been plucked from World 
Watch’s State of the World series or Sen. Al Gore’s An Inconvenient Truth. 
In this view, melting ice caps, rising sea levels and temperatures, and 
warming global temperatures are indicators of the environmental crisis 
reinterpreted as “planetary rifts.”9 In this telling, capitalism (or more 
benignly, simply “human production”) faces resource limits and waste 
limits with the result that, “All ecosystems on Earth are in visible decline” 
(Foster and Magdoff 2011:77). As Foster and Clark (2012) delineated 
them, “Ocean acidification, destruction of the ozone layer, species extinc-
tion, the disruption of the nitrogen and phosphorus cycles, growing fresh 
water shortages, land-cover change, and chemical pollution all represent 
global ecological transformations/crises.”

In facing the ultimate crisis of human survival, Foster insists that there 
is a vast consensus on the ecological left on the importance of Marx’s 
insights into the metabolic rift. As he summarizes the current situation, 
“The rediscovery of the ecological value-form character of Marx’s political 
economy, his conception of metabolic rift, and his recognition of unequal 
ecological exchange (and ecological imperialism) have all shifted the eco-
logical debate globally in more revolutionary directions” (Foster 
2016:397). Foster (2017:11) advocates that we build an “ecological civi-
lization in the Marxian sense” which would “transcend the logic of all 
previous class-based civilizations, and particularly capitalism, namely, the 
interconnections between the domination/alienation of nature and the 
domination/alienation of humanity.”

Yet, the universalist and apocalyptic understanding of our current state 
of affairs leads Foster (and Monthly Review authors more generally) to 
call—almost out of reflex—for a socialist revolution that will bring “the 
rational, social regulation of the human metabolism with nature envi-
sioned by Marx” (Foster and Clark 2012). Because there is “no possible 
way to accomplish any, much less all, of these things other than by 
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breaking with the underlying logic of the accumulation of capital” we 
need “a very rapid overthrow of capitalism of a kind that can scarcely be 
imagined today” (Foster and Clark 2012). Foster’s point is that capitalism 
is creating a widening “rift” in the metabolism governing our lives. His 
conclusion is that the metabolic rift and now planetary rift of capitalism 
“can only be surmounted by socialism, based on a rational, sustainable, 
relation to nature” (Angus 2016). However, there is scant mention of 
how to get there from here. Moreover the pleas for rational organization 
of life lead critics like Moore (2016) to recoil back from the renewed reli-
ance on a kind of “planetary engineering.”

In Moore’s rejection of such apocalypticism there is not exactly the 
naivete that Foster thinks. Rather, more like Bunker, he stresses the need 
to think carefully about historical natures (Moore 2015a:19). It is this 
attention to place, space and time that distinguishes Moore’s (2016) 
rejection of the anthropocene and his vision for the future.10 Moore’s 
building on the shoulders of metabolic rift giants is found in this passage, 
in which he recognizes the same “natural” processes that Foster dwells on 
but comes to a somewhat distinct conclusion:

And if the limits of capitalism today are limits of a particular way of orga-
nizing nature—this is hardly to deny the acceleration of biospheric change 
through global warming, the Sixth Great Extinction, and more—then we 
are confronted with the possibility of changing humanity’s relation to 
nature, which is to say also humanity’s relation to itself. (Moore 2014:17)

Somewhat surprisingly, however, Moore places his bets for the future not 
on social revolution or ecological revolution but on capitalism’s decreas-
ing ability to find cheap commodity frontiers after five centuries of 
incredible creativity in that regard. “There are limits,” he concludes, “to 
how much new work capitalism can squeeze out of new working classes, 
forests, aquifers, oilfields, coal seams, and everything else. Nature is finite. 
Capital is premised on the infinite” (Moore 2014:17). Like Foster, he 
does not offer a full politics of praxis that might get us from here to there. 
Moore’s resolution is decidedly idealist, declaring, “Efforts to transcend 
capitalism in any egalitarian and broadly sustainable fashion will be sty-
mied so long as the political imagination is captive to capitalism’s either/
or organization of reality” (Moore 2015a:2).
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�Conclusion

In this chapter, I have tried to spread more light than heat on the funda-
mental similarities and important distinctions among Bunker, Foster, 
and Moore. Bunker’s work on EUE remains foundational for good rea-
son, I argue. In their works, both Foster and Moore basically assent to the 
insight that more powerful regions dominate other regions, especially 
extractive peripheries, through the appropriation of nature and the 
exploitation of labor to do the appropriating. They build on this founda-
tion to pursue their research projects in distinct directions, however.

The main distinctions are as follows. First, in terms of capitalism’s role 
in degradation, despite the broad agreement on EUE, Bunker’s peripheral 
vantage point grounds his perspective in the soils of appropriation and 
exploitation the most fully. Moore, in my view, continues the most 
directly in this direction, notably in his analysis of sugar frontiers, in 
developing a world-ecological view of the last 500 years. Foster, by con-
trast, remains wedded to the idea that human impacts on “nature” so 
greatly intensified during the industrial revolution that one must examine 
the metabolic rift in this more recent period. Second, in terms of ontol-
ogy, Moore rejects this view of human impacts and pushes the furthest 
toward a fully socionatural ontology that refuses to disentangle the web of 
life into constituent parts. In his monist view, there is no real ontological 
separation of humans from other parts of nature. Bunker had hinted at a 
similar ontology both in his refusal to consider the remotest reaches of the 
Amazon as separate from the centers of capitalist hegemony and in his 
self-reflective analysis of the cognitive and physical impact of terrain and 
irrigation on his analysis and importantly on the capacity of pre-Con-
quest indigenous Andean people to conceive of and create complex irriga-
tion systems. Third, while ontological monism breeds insights, it may 
falter methodologically. Here Foster’s epistemology is more useful. His 
consistent application of a dialectical method to temporarily disentangle 
elements in the complexity or web of life that have been separated by the 
metabolic rift avoids the insurmountable problem of a researcher decid-
ing which elements of socionature are entangled and how at particular 
moments in time. In this regard, Bunker’s analyses, such as of the surpris-
ing population dynamics of turtles, manatees and humans, had provided 
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an early exemplar of how to not just temporarily separate but importantly 
re-combine the elements.

The final area of distinction among these authors relates to options and 
inflections of how to pursue a future that is (for want of a nontrite expres-
sion) more sustainable. Here the academic terrain, I argue, is rather 
flawed. Scholars worry about whether they are being “optimistic” or “pes-
simistic.”11 We need not. To mix metaphors from Weber and Marx, our 
vocation is to analyze the world and seek ways to change it. In this chal-
lenge, Foster’s vision is expressed in the most theoretically restrictive way 
(or precise, depending on your point of view). Moore’s vision is more 
expansive but also more idealist. Bunker’s vision through most of his 
work, including his foundational work on EUE, is realistic from the van-
tage point of the extreme periphery. Yet, his last work offers a glimpse of 
a more embodied understanding of the ontologically inseparable socio-
natures toward which we can strive.

Notes

1.	 Moore builds directly on Foster, but as I explore below, in the current 
acrid intellectual environment, this depiction of the genealogy of views 
itself is likely contentious. Yet, Moore has stressed repeatedly his effort as 
attempting to stand “on the shoulders of” Foster, most recently praising 
and attempting to “affirm [metabolic rift’s] dialectical core” (Moore 
2017a).

2.	 All three have held positions in sociology, but Moore’s PhD dissertation 
was in geography, and he identifies as “an environmental historian and 
historical geographer” (see https://jasonwmoore.com/). He also rejects the 
label ecosocialist (personal communication).

3.	 After the publication of the Special Issue on ecologically unequal exchange 
in the Journal of World-Systems Research (Frey, Gellert, and Dahms 2017) 
in which we termed this a non-debate (Gellert et  al. 2017), I received 
email from Moore in which he rejected labeling it a “non-debate” because 
of the implied equivalent responsibility for the lack of debate. After 
reviewing more of the publicly available comments from Foster, including 
especially his interview with Ian Angus (2016), I find myself in agreement 
with Moore about the one-sided ad hominem attacks on him. Moore’s 
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criticisms of Foster, metabolic rift, and other environmentalists are sharp 
and pointed, but he has repeatedly praised Foster’s contributions and, on 
a personal level, only complained of the lack of engagement by Foster 
et al. with his ideas. Foster (2016) does address the intellectual questions 
of monism and dualism that Moore is interested in, but as far as I know, 
there has been no public debate on the merits of their positions (as of 
January 2018). Increasingly, I observe that Foster and his colleagues 
engage in a kind of intellectual shunning and simply do not cite Moore’s 
work, although Foster’s (2016) article was an exception for its extended 
critique.

4.	 In full disclosure, I do not come completely unbiased into this discussion; 
Bunker was the chair of my PhD dissertation at the University of 
Wisconsin in 1998.

5.	 For a critique of Moore’s concept of “exhaustion” from a soil scientist, see 
Engel-Di Mauro (2014).

6.	 The result is that it is difficult if not impossible to remain neutral or appre-
ciative of the complexities and distinctions in this debate, as I try to do 
here. Good friends have cautioned me against stepping into the cow pies. 
As I am not a member of Facebook, I have not joined debates there, 
although there have been mentions of this in some of the more publicly 
available material.

7.	 Bunker (1985:99) also rejected the application of the label “frontier” to 
the Amazon because it incorrectly implied an eventual incorporation 
which he deemed unlikely, assumed an expansion into empty space rather 
than conflict between different systems, and implies linear progress while 
he saw discontinuous change, especially due to mining.

8.	 One silly issue between Foster and Moore is the former’s displeasure with 
having the metabolic rift argument attributed to him, rather than Marx. 
Foster complains that he has been falsely accused of being the author of 
the idea of a metabolic rift denying Marx the credit. Marx had written of 
the “irreparable rift in the interdependent process of social metabolism,” 
(Foster 2013) but given Foster’s meticulous attention to the archives and 
his efforts to “rescue” Marx from the critiques of what he now calls the 
first wave of eco-Marxist thought, it seems a sort of false modesty to be 
chagrined by the accusation that the metabolic rift is “his.” As Chew and 
Sarabia (2016:3) caustically observe, Foster has been “mining the seams of 
Marx’s mother lode, especially Das Kapital, even to the level of footnotes 
to support [his] attribution that Marx had always paid attention to Nature 
in his writings.”
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9.	 In the interest of full disclosure, I wrote a laudatory review of Foster’s 
earlier book on the Ecological Revolution in which I praised him for 
bringing empirical precision to claims of ecological crisis. At this point, 
however, I increasingly find reliance on the weight of scientific evidence 
of “natural” disaster to be distressingly apocalyptic and, although he 
surely does not intend to do so, leaves the possibility of readers detaching 
this diagnosis from the causes in capitalist accumulation that represent 
the power of eco-Marxist perspectives.

10.	 In a new article Moore (2017a) attributes this difference to Foster’s 
exclusion of geographers and geography as a discipline.

11.	 At the Knoxville Conference there was excessive debate, in my view, over 
the question of whether particular attendees were “optimistic” or “pes-
simistic” about the future (see Killian 1971).
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The Entropy Curse

Laura McKinney

The exacerbating effects of economic development and ecologically 
unequal exchanges on various facets of environmental degradation are 
well documented (Bunker 1985; Frey 1998; Jorgenson and Clark 2012). 
What is less explored in the literature is the inverse, that is, the influence 
of environmental decline on development outcomes, which is precisely 
what this chapter provides. The chapter advances a framework for under-
standing the ways in which environmental degradation undercuts eco-
nomic development in less-developed countries. To do so, I draw on 
existing theoretical and empirical work in the ecologically unequal 
exchange tradition (e.g., Bunker 1985; Hornborg 2001; Jorgenson and 
Rice 2007; Lawrence 2009), with specific focus on the biophysical basis 
of underdevelopment resulting from the depletion of natural resources. I 
also advance an ecologically informed lens for understanding the empiri-
cal findings that form the foundation of the resource curse (i.e., Sachs 
and Warner 1995, 2001). In doing so, the chapter demonstrates that the 
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natural resource curse literature supports the basic tenets of the ecologically 
unequal exchange tradition and kindred perspectives, namely world-
system analysis (e.g., Wallerstein 1974, 2004) and dependency frame-
works (e.g., Frank 1978).

The natural resource curse hypothesis—as treated by various scholars 
in economics and political science, among other disciplines—is a widely 
adhered to explanation of development differentials witnessed the world 
over (see, e.g., Auty 2001; Frankel 2010; Rajan 2011; Ross 1999; Rosser 
2006; Sachs and Warner 1995, 2001). The hypothesis contends that 
resource-abundant nations have experienced poor performance on 
numerous indicators of development, though the bulk of the empirical 
evidence centers on measures of economic growth. This position is nicely 
encapsulated by remarks of leading resource curse proponents such as 
Auty (2001:840) who states, “Since the 1960s, the resource-poor coun-
tries have outperformed the resource-rich countries compared by a con-
siderable margin,” and Sachs and Warner (1995:2) who assert, “one of 
the surprising features of modern economic growth is that economies 
abundant in natural resources have tended to grow slower than econo-
mies without substantial natural resources.” This body of work is often 
invoked to account for the relatively low levels of development observed 
in peripheral nations that are characteristically rural and resource rich. 
This chapter critiques the natural resource curse literature on conceptual 
and analytic grounds, ultimately concluding that “resource curse” find-
ings provide strong support for the theoretical predictions of global polit-
ical economy perspectives in environmental sociology, particularly those 
in the ecologically unequal exchange tradition.

In what follows I treat the theoretical roots of the ecologically unequal 
exchange tradition with specific emphasis on the thermodynamics of 
underdevelopment and elaborate the conceptual and analytic critiques of 
the natural resource curse literature. Incorporating the laws of thermody-
namics, in particular the law of entropy, leads to an ecologically informed 
understanding of the empirical findings springing from the natural 
resource curse literature that, when seen in this light, provides a bevy of 
support for ecologically unequal exchange theorizations. The chapter 
draws on physical science and thermodynamic principles to substantiate 
further the central claim that it is the liquidation of resources—not 
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resource abundance per se—that stunts economic growth in the periphery. 
In essence, the structure of the world-system and ecologically unequal 
exchanges therein fuel the appropriation of resources that stunts develop-
ment in less-developed nations. An analysis of the drivers of economic 
development in less-developed countries yields empirical support for the 
theoretical tenets of ecologically unequal exchange.

�Ecologically Unequal Exchange 
and the Entropy Curse

Ecologically unequal exchange research demonstrates that energy and 
natural resources disproportionately flow from poor to rich countries, 
which is a maxim adhered to by a number of kindred perspectives. For 
instance, the unifying threads of ecologically unequal exchange perspec-
tives, world-system analysis (Wallerstein 1974, 2004), dependency the-
ory (Bunker 1985; Frank 1978), and metabolic rift analyses (Foster 1999; 
Foster, Clark, and York 2010)—and the potential for a comprehensive 
theory of unequal ecological exchanges springing from their synthesis—
have been documented (Foster and Holleman 2014; Moore 2000). The 
premise shared by these perspectives and the foundational work in which 
they are rooted (e.g., Baran 1957; Grossmann 1929; Marx 1867/1977; 
Prebisch 1950; Singer 1950) is that exchanges in the world-system con-
sistently and disproportionately favor core nations that reap economic, 
political, social, and environmental advantages while conferring to 
peripheral locales environmental degradation, economic dependency, 
political instability, and underdevelopment, broadly defined. Of primary 
interest is the appropriation of energy, natural resources, and raw materi-
als from peripheral areas to core nations that constitute the ecologically 
unequal exchanges that perpetuate global inequality.

Within this tradition, empirical analyses confirm the adverse environ-
mental outcomes for less-developed countries emanating from ecologi-
cally unequal exchanges in the world-system, which range from 
deforestation (Shandra, Leckband, and London 2009a) and methane 
emissions (Jorgenson 2006) to threats to biodiversity (Shandra et  al. 
2009b) and sustainability losses (Rice 2007). In addition, empirical 
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analyses confirm that economic development exacerbates environmental 
losses and is at odds with global sustainability (e.g., McKinney 2012; 
York, Rosa, and Dietz 2003). These and myriad other forms of environ-
mental degradation commonly examined by sociologists are symptom-
atic of general ecological disorder indicative of increased entropy. Despite 
their overarching importance and treatment in other disciplines (e.g., 
economics, see Georgescu-Roegen 1971; anthropology, see Hornborg 
2001; human ecology, see Rees 2004; ecological economics, see Daly and 
Cobb 1989), most theories in environmental sociology have yet to fully 
embrace the entropic dynamics that anchor nearly all ecological phenom-
ena of interest. What is missing, and what this chapter offers, is a theo-
retical and empirical approach to environmental degradation that 
accounts for the underlying element of deterioration of the physical 
world—the generation of entropy.

Entropy is a foundational concept in the physical sciences that is 
treated as a fundamental law of nature, as explained by the second law of 
thermodynamics (Georgescu-Roegen 1971; Prigogine 1967). In the 
physical world, degradation of order into chaos is an irreversible and con-
tinuous process that is captured by the term “entropy” and is intrinsically 
linked to issues of environmental sustainability (Daly and Cobb 1989). 
While the first law of thermodynamics states that no energy may be cre-
ated or destroyed (which could be taken to suggest limitless energy usage), 
it is the second law of thermodynamics that captures what is lost—the 
“orderliness” or quality of energy that is irreversibly impacted when 
applied in production. Essentially, entropy refers to the capacity for rear-
rangement; as an entity tends toward high entropy, it is less able to be 
rearranged and thus less useful (Prigogine 1967). Pristine natural resources 
exist in states of low-entropy with maximum capacity for rearrangement 
so that “work” may be done, but processes of extraction and production 
reconfigure raw materials, create pollution, and generate entropy or 
disorder.

Low-entropy natural resources range from air, land, water, coal, oil, 
wood, plant, and animal biota and serve multiple purposes related to the 
current sustainability of all life forms. Economic advance in core nations 
is accelerating the deterioration of the physical world due to its depen-
dence on natural resource inputs and the pollution it creates 
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(Georgescu-Roegen 1971). Importantly, the structure of ecologically 
unequal exchange in the world-system concentrates the generation of 
entropy in peripheral locales while preserving environmental order in the 
core (Biel 2006; Hornborg 2001, 2015). Thus, entropic dynamics are 
inextricably linked to economic processes and the social relations in 
which they are embedded.

The interest in entropy has deep roots in the social sciences. To illus-
trate, Foster (1999:370) and colleagues (Foster and Holleman 2012) 
highlight Weber’s critique of Nobel prize recipient Wilhelm Ostwald’s 
theory of social energetics, which posits that the entropy law applies to 
both energy and matter (Ostwald neglected the latter). Burkett and Foster 
(2006) offer a compelling chronology of written exchanges between 
Marx, Engels, and physicists at the forefront of research on what later 
came to be known as the laws of thermodynamics to substantiate the 
claim that entropic dynamics are fully accounted for in the theory of 
capital (but see Hornborg 2015). In economics, the entropy law is applied 
by Georgescu-Roegen (1971) to reject the Ricardian land assumption 
(once fully embraced by the discipline) that nature provides free gifts, the 
flow of which continues in perpetuity without declines in abundance or 
vitality, which is in clear contradiction to the basic laws of thermodynam-
ics (see also Daly and Cobb 1989). Despite the significance identified by 
classical theorizations that anticipate the chief importance of resource 
scarcity as it relates to the availability of quality energy and matter, entro-
pic dynamics represent a relatively under-utilized component in the soci-
ological discipline, though there are some exceptions, discussed below.

In addition to the classical theorists, foundational treatments in the 
subfield of environmental sociology emphasize the role of biophysical 
constraints and natural resource limits to socioeconomic conditions 
(Catton 1980). As suggested by some theoreticians working in the eco-
logically unequal exchange tradition and international political economy, 
more generally, entropic disorder accompanying the extraction and 
appropriation of natural resources in the periphery for export to the core 
is a key axis perpetuating current patterns of global inequality (Biel 2006; 
Hornborg 2001, 2014). Biel (2006) notes that characteristics of the cur-
rent system of capital are the decidedly unsustainable production and 
exchange processes that undermine our ecological base, with the greatest 
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assaults to sustainability concentrated in peripheral locales (see also Rice 
2007). Frank (2005) notes that the dissipation of entropy (disorder) is 
integral to dependency dynamics, although, unfortunately, he did not 
fully develop this line of argumentation. The historical advocacy of inter-
disciplinary perspectives notwithstanding, current approaches in sociol-
ogy, generally, and environmental sociology, in particular, lack analytical 
emphasis on the transformation of our biophysical environment (i.e., 
energy and matter) as both a cause and effect of social and economic 
arrangements (Schultz and York 2011).1 This chapter modestly contrib-
utes to this gap by incorporating entropic dynamics into key theoriza-
tions in environmental sociology to interrogate environmental 
degradation as a cause of underdevelopment.

The ecologically unequal exchange approach offers that entropy also 
shapes domestic social factors, predicting equally important negative 
social impacts for the poorer countries involved in such exchanges. For 
example, Biel (2006) persuasively argues that social order in the core 
comes at the expense of social “disorder” in peripheral populations. 
Drawing on the concept of core and periphery relations, the system of 
capital necessarily generates excess entropy that must be absorbed by sub-
ordinate actors on the North–South divide. The depletion of resources 
severely threatens sustainability and can result in devastating degradation 
that leads to the displacement of entire communities and the emergence 
of state-led repression that violates basic human rights (Bonds and 
Downey 2012). These predictions parallel those emerging from the 
resource curse literature, to which I now turn.

�The Resource Curse: A Conceptual 
and Analytic Critique

An important supplement to advancing the framework above centers on 
critiquing the resource curse literature’s argument that resource abun-
dance is a primary causal agent that stunts development in poor nations 
(see, e.g., Frankel 2010; Rajan 2011; Ross 1999; Rosser 2006; Sachs and 
Warner 1995, 2001). I critique the natural resource curse literature on 
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the following conceptual and analytic grounds: (1) failing to acknowl-
edge that all socioeconomic progress depends on environmental inputs; 
(2) the empirical bases upon which the hypothesis is purported to find 
support; and (3) the implications of key resource curse findings that 
strongly support the theoretical predictions of global political economy 
perspectives in environmental sociology, including the ecologically 
unequal exchange tradition. Incorporating the entropy law further sub-
stantiates the central claim of the chapter that it is the liquidation of 
resources—not resource abundance per se—that stunts economic growth 
in the periphery. What follows is an elaboration of these central critiques 
and discussion of the principal studies that constitute the empirical back-
bone of the resource curse tradition.

Conceptually, the resource curse hypothesis is at odds with an ecologi-
cally informed position that acknowledges the life-sustaining functions 
ecosystems provide to all of humanity. Quite simply, all social and eco-
nomic progress depends on resources garnered from the environment 
(see, e.g., Crosby 2004; Diamond 1997; McNeill 2001). Ecosystem 
functions are fundamental to societal advance, economic progress, and 
individual well-being. Resources garnered from the environment provide 
necessities for human life such as food, clothing, and shelter. Harnessing 
energy and harvesting resources are essential components of production 
processes that contribute to economic advance. Without a hospitable and 
supportive environment, societies cannot exist and economies cannot 
operate. Thus, the assertion that resource abundance portends a curse for 
societies suggests a general failure to acknowledge the ways in which 
human societies benefit from natural resources.

Analytically, the bulk of the empirical evidence upon which the 
resource curse literature is purported to find support belies the sweeping 
generalization that resource abundance confers developmental losses. 
Sachs and Warner’s (1995) extremely influential publication, “Natural 
Resource Abundance and Economic Growth,” laid the empirical founda-
tion for the resource curse hypothesis. The major conclusion imparted by 
the analysis is the depressing effect of resource abundance on develop-
ment, which informs their conclusion of a resource curse. One assump-
tion of the analyses that constitute empirical support for the resource 
curse hypothesis is that the ratio of primary exports to domestic 
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production is an acceptable proxy for resource abundance (Saad-Filho 
and Weeks 2013; Stijns 2005; Wright and Czelusta 2004). However, 
export ratios reflect a wide range of domestic factors and “export compo-
sition measures say little about the availability of resources” (De Soysa 
2000:122). Some resource-rich countries, such as the United States, do 
not exhibit high primary export ratios, but to conclude a lack of resource 
wealth on this basis would be fallacious. What Sachs and Warner are 
measuring is resource dependency, or the degree to which domestic pro-
duction and trade center on primary sector commodities (Ding and Field 
2005; Saad-Filho and Weeks 2013; Stijns 2005). In this light, the resource 
curse literature shows remarkable consistency with and substantial empir-
ical support for the theoretical predictions of ecologically unequal 
exchange perspectives as well as the dependency and world-system 
perspectives.

The evidence that Sachs and Warner (1995, 2001) deem indicative of 
a resource curse is precisely the foundation upon which ecologically 
unequal exchange and kindred perspectives lie. Beginning with the work 
of Singer (1950) and Prebisch (1950), and continuing with Frank (1978) 
and Amin (1974), the developmental adversities for peripheral countries 
engaged in the exchange of primary products for the finished products of 
richer countries that benefit from this arrangement has been established 
as an historical feature of the global hierarchy of nations, the global divi-
sion of labor, and ecologically unequal exchanges therein. Notably, this 
perspective has remarkable symmetry with Marx’s position that capitalist 
industrial countries “convert one part of the globe into a chiefly agricul-
tural field of production for supplying the other part” (Marx 
1867/1977:579–580). Further theoretical and empirical refinements in 
this vein have elaborated the ways in which pricing systems are at odds 
with thermodynamic principles (specifically, the entropy law), and essen-
tially reward the dissipation of entropy by assigning higher market values 
to (more entropic) manufactured goods compared to the (low-entropy) 
raw material inputs (Biel 2006; Hornborg 2001). Thus, it is unsurprising 
that the depletion of low-entropy natural resources, the supply of which 
we all depend on, stunts social progress and economic growth in poor 
countries whose economies are dominated by primary sector production 
and exchange.
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Another area of potential overlap between the resource curse and eco-
logically unequal exchange perspectives is the importance of political sys-
tems to development. Theoretically speaking, the resource curse is 
articulated as a set, or a package, of unfavorable social, political, and 
economic conditions associated with the abundance of resources (Karl 
1997, 2004; Stiglitz 2007). There is extensive empirical support that 
extractive economies distort the development of democracy, in general, 
and fuel adverse political conditions of unstable governance, authoritar-
ian regimes, poor policy, a lack of transparency and other related institu-
tional failures that some posit are more deleterious to development than 
the direct effect of resource booms (e.g., Collier and Hoeffler 2005; 
Dunning 2005; Polterovich, Popov, and Tonis 2007; Robinson, Torvik, 
and Verdier 2006; Ross 2001). Similarly, ecologically unequal exchange 
and dependency scholars note the bevy of adversities associated with 
extractive economies, including negative effects on democracy (Bollen 
1983; Bunker 1985). Taken together with the framework advanced 
above, we can expect resource losses to impede the installation and stabil-
ity of democratic regimes.

In order to assess empirically the central claim of this article that the 
liquidation of natural resources is a key agent perpetuating global social 
and economic inequality, I offer a cross-national analysis to test the 
dynamics of interest. To anticipate, accumulated ecological losses are 
found to be at odds with economic development, net of relevant controls. 
I now turn to a discussion of the data and method employed.

�Data and Methods

Presented below is an analysis of economic growth for the period 
2002–2012 to assess the theoretical propositions outlined above. Consistent 
with prior research, cases are restricted to 115 less-developed nations. I 
construct a structural equation model (SEM) to analyze the drivers of eco-
nomic development, given its favorable treatment of error terms2 and the 
incorporation of composite indicators that decreases potential bias of esti-
mates for models with highly intercorrelated independent variables. 
Moreover, SEMs provide model fit statistics that enable the researcher to 
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judge the fit of the model as a whole to the data provided, and make adjust-
ments based on this information (Bollen 1989). Another favorable feature 
of an SEM is its use of maximum likelihood estimates (MLE) that calcu-
late pathway coefficients on the basis of all available data points; when 
cases are missing information on select variables those cases are dropped 
from the pathway estimations but retained for others when the data are 
available. Thus, an SEM maximizes the sample of nations, which is a cru-
cial concern for relatively small samples.

The research design utilizes a time-ordered dependent variable, where 
the dependent variable is measured in time after the independent vari-
ables. This strategy is commonly used in cross-sectional macro-
comparative research in order to help adhere to conditions of causality 
(e.g., McKinney 2014; Shircliff and Shandra 2011). Also, substantively, 
it is likely that the effects of environmental decline on economic develop-
ment accumulate over time; that is, resource depletion that inhibits eco-
nomic advance may take years to manifest. Thus, biocapacity losses are 
measured over a fairly significant period of time (1971–2001), and the 
final outcome of growth in GDP/c is measured for the decade of 
2002–2012. Other relevant controls are included, as explained below.

�Variables Included in the Analysis

Growth in GDP/c is the ultimate dependent variable and indicates net 
change in each nation for the period 2002–2012. Although GDP/c has 
been heavily critiqued as an indicator of development, it is retained in the 
analysis given empirical precedent as a favored outcome of interest in 
empirical analyses in the natural resource curse (Sachs and Warner 1995, 
2001) and world-system tradition (e.g., Bornschier, Chase-Dunn, and 
Rubinson 1978; Chase-Dunn 1975; Dixon and Boswell 1996; Kentor 
2001). As established in these analyses, initial values of GDP/c in 2002 
are included as a regressor in order to stabilize comparisons of growth for 
economies with relatively larger or comparatively smaller bases. GDP per 
capita is the sum of value added by all resident producers in a country in 
a given year, divided by the midyear population. It is reported in constant 
dollars taken from the World Bank (2013). Change scores are calculated 
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using the typical formula—(T2 − T1)/T1 × 100—wherein the difference 
in values for 2012 and 2002 are divided by initial values at time one, then 
transformed into a percentage.

Biocapacity loss is a key independent variable in this analysis, measured 
as the percent change in domestic ecological resources for the years 
1971–2001.3 This variable, taken from the Global Footprint Network 
(2010), quantifies reductions in the amount of biologically productive 
resources available to individuals in a nation and is comprised of stocks 
of grazing land, cropland, forestland, and fishing grounds. Although 
select indicators of natural capital losses could be employed, this compos-
ite variable is a preferred measure given the comprehensive assessment of 
diverse indicators of environmental destruction that closely depicts the 
hypotheses outlined above. Another feature is that it is a per capita mea-
sure, which provides a meaningful basis for comparison that illuminates 
the severity of ecological crises and resource declines as distributed across 
a given population. Biocapacity loss is taken as an exogenous variable, 
co-varied with other exogenous terms, and specified as directly and indi-
rectly influencing economic growth. Expectations based on the literature 
reviewed above are that losses are the primary cause of poor economic 
growth.

In addition to the initial values of GDP/c, other relevant controls and 
significant predictors of economic growth commonly employed in natu-
ral resource curse empirical tests (Sachs and Warner 1995) are included 
in the analysis. Specifically, percent rural and gross capital formation for the 
year 2001 (World Bank 2013) are included given the proclivity for rural 
areas to be targeted as sites for resource extraction and the potential for 
domestic investment to boost economic growth, respectively. In addi-
tion, a latent variable comprised of primary and secondary school enroll-
ment rates (World Bank 2013) is included based on the general tenet that 
advancing human capital via educational attainment is a fruitful avenue 
for generating economic growth. Primary exports as a percent of GDP is 
included as an indicator of “resource abundance” because it has been used 
in previous analyses of the resource curse, and primary exports are inti-
mately linked to environmental losses. Primary export ratios are for the 
year 2001 (World Bank 2013); this variable is specified as mediating the 
relationship of percent rural areas and biocapacity losses to the outcome. 
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FDI stock accumulation 1990–2000 is also included, which represents the 
net change in FDI stock as a percent of GDP from 1990 to 2000 (calcu-
lated as T2 − T1). Foreign investment data are taken from UNCTAD 
(2014).

�Analysis and Discussion of Results

Before interpreting the findings, it is important to note the limitations of 
this study. First, the sample consists of all less-developed countries, 
though regional variations might exist and should be explored. The 
research design prohibits this kind of analysis, as an SEM is not well 
equipped to handle dummy variables that could otherwise delineate 
unique regional dynamics. Alternatively, separate analyses could be run 
on each regional group of nations so long as a sufficient case base is 
reached through the application of, for instance, time-series data and 
models. Though this falls outside the scope of the current study, such 
avenues for future research are highly encouraged. A related weakness is 
the inability to account for potential heterogeneity bias in cross-sectional 
models, which certain longitudinal methods could address.4 Finally, the 
analysis is inclusive of select measures of dependency. However, the struc-
ture of domestic trade (e.g., narrowness of export partners and traded 
commodities) is yet another dimension of dependency that future 
research could explore.

As an initial first step in the analysis, descriptive statistics and bivariate 
correlations were examined. With regard to the latter, the magnitude of 
the relationships among the variables demonstrates that many of the pre-
dictor variables are highly correlated, which further warrants the use of an 
SEM given its superior handling of intercorrelated independent variables 
through the creation of latent constructs and direct and indirect path-
ways that circumvent the tendency to bias coefficient estimates (e.g., 
Bollen 1989; Byrne 2009). Before presenting the results, it is worth not-
ing that political indicators of regime type (a ten-point scale ranging from 
autocracy to democracy), civil liberties, and political rights were included 
in initial model estimations but failed in all cases to reach statistical sig-
nificance and worsened model fit.5
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Figure 6.1 presents the final SEM results of growth in GDP/c for 
2002–2012  in less-developed nations as directly and indirectly condi-
tioned by the environmental, social, and economic factors treated above. 
The model was derived through an iterative process of testing all theoreti-
cally and substantively informed paths proceeded by successive steps of 
eliminating non-significant relationship(s) and model re-estimation to 
maximize parsimony and optimize model fit, which is standard practice 
in the SEM tradition (Byrne 2009). The final model evidences an excel-
lent fit to the data in accordance to empirical standards: a non-significant 
chi-square (χ2 = 15.620, df = 14, p = 0.337), low RMSEA (0.032) value 
well below the suggested upper threshold of 0.05, and IFI (0.995) and 
CFI (0.994) values that exceed minimum acceptable value of 0.90 (Bollen 
1989). The satisfactory fit statistics permit interpretation of coefficients, 
to which I now turn.

The results confirm that biocapacity loss represents an important 
underlying factor that directly and indirectly shapes trajectories of eco-
nomic development in poor countries. In fact, the magnitude of the 
direct effect of biocapacity loss on change in GDP/c is unrivaled in the 
results and demonstrates the sizeable diminishing effect (−0.45) of 
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.23

.18

GDP/C 2002

Percent Rural

Primary Exports
(% of GDP)Biocapacity Losses

1971-2001

Gross Capital Formation 
(% of GDP)

Change in GDP/c
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-.27

-.65

.18

.17

.29

-.32 -.45

.29

FDI Stock (% of GDP)
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Fig. 6.1  Structural equation model predicting change in GDP per capita 
2002–2012 in less-developed nations (N = 115)
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environmental losses on economic development. Environmental losses 
indirectly influence change in GDP/c via their depressing effect on edu-
cation (−0.32), which in turn positively effects (0.18) economic growth. 
Thus, environmental losses negatively impact development trajectories in 
direct and indirect ways. Results also confirm that primary exports are 
predicted by ecological losses (0.29) and FDI stock accumulation (0.23). 
Interestingly, when the effect of biocapacity loss is accounted for the 
comparatively small but favorable impact of primary exports (0.17) and 
FDI stock accumulation (0.18) on economic growth is evident, but the 
negative effect of biocapacity losses on development outstrips potential 
gains. Collectively, the results regarding the influence of environmental 
losses are in line with the hypotheses derived from an ecologically 
informed analysis of development and provide support for the basic 
premise of this chapter that it is the liquidation of natural resources (not 
their presence) that stymies development.

The prevalence of rural areas is found to have a strong, negative asso-
ciation with educational attainment (−0.65), which is subsequently tied 
to economic growth (0.18). As expected, domestic investment yields 
positive effects (0.29) on change in GDP/c. The standardized coefficients 
demonstrate that the biggest boost to economic growth comes from 
domestic investment, suggesting that initiatives to incite internal capital 
formation are powerful avenues for advancing poor countries’ develop-
ment trajectories. Secondly, the positive effect of educational attainment 
suggests that investments in boosting human capital in a nation are also 
advantageous to spurring economic growth. In sum, the results indicate 
that strategies to foster domestic investments and cultivate human capital 
are efficacious for ten-year economic growth. Initial values of GDP/c in 
2002 support the basic notion that larger bases tend to exhibit slower 
growth (−0.27), which is in line with prior empirical results.

Comparing the standardized regression coefficients in Table 6.1, we 
find that biocapacity losses has the largest total influence on change in 
GDP/c (−0.462), which accounts for direct and indirect effects. Gross 
capital formation has the next largest total effect on the outcome (0.286), 
closely followed by initial values of GDP/c (−0.273). FDI stock accumu-
lation and primary exports are found to have positive total effects on 
GDP/c (0.225 and 0.172, respectively), once the depressing effect of 
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ecological losses is accounted for. These results suggest that, in line with 
the arguments put forth above, it is the liquidation of natural resources 
that matters for development. Importantly, the marginal positive effects 
of FDI accumulation and primary exports combined do not offset the 
massive detrimental effect of biocapacity losses on growth. The results 
presented illustrate that although some variables provide only direct or 
indirect effects, examining the total effects gives a broader picture as to 
which factors explain the most variation in economic growth.

�Concluding Remarks

The overarching goal of this chapter has been to theoretically develop and 
empirically analyze the effects of environmental degradation on eco-
nomic performance in less-developed countries. The primary conclusion 
of the analysis is that environmental losses are extremely prohibitive for 
development in poor nations. This is an important point of departure 
from the resource curse literature that asserts resource-rich countries suf-
fer poor developmental trajectories due to the “curse” of natural 
resources—that resource abundance creates unfavorable conditions for 
development.

Table 6.1  Direct, indirect, and total effects on change in GDP/c 2002–2012

Direct effects Indirect effects Total effects

FDI stock 
accumulation

0.185* (0.369) 0.040** (0.081) 0.225** (0.450)

Percent rural −0.118*** 
(−0.197)

−0.118*** 
(−0.197)

Biocapacity losses −0.452*** 
(−1.018)

−0.009** 
(−0.021)

−0.462*** 
(−1.039)

Primary exports 0.172* (665.5) 0.172* (665.5)
Gross capital 

formation
0.286*** (1.457) 0.286*** (1.457)

GDP per capita −0.273** (−8.60) −0.273*** 
(−8.60)

Education 0.183+ (0.599) 0.183+ (0.599)
+p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001
Standardized coefficients reported; unstandardized coefficients are in 

parentheses
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This chapter develops and empirically supports that it is not the pres-
ence of natural resources that is prohibitive for development, but it is 
their liquidation that poses challenges.

Importantly, entropy is a concept taken from the physical sciences that 
encapsulates the explanatory mechanisms for the dynamics of interest. 
All natural resources exist in states of low-entropy that support all forms 
of life. As low-entropy natural resources are used and applied in produc-
tion, they become less ordered and less useful. Thus, the degree to which 
abundant resources are liquidated presents serious challenges for develop-
ment. Although many measures of development are available, the analy-
sis predicts growth in GDP/c over a ten-year period (2002–2012) to 
substantiate these claims. The use of GDP/c as the dependent variable is 
an important limitation with implications for future analyses. In particu-
lar, I strongly advocate subsequent work to analyze the effect of environ-
mental losses on a wide range of development outcomes, ranging from 
human/social development to quality of life indicators to political 
arrangements and the like. The analysis presented here is one small step 
in a long list of potential outcomes to be tested; hopefully it lays the 
groundwork for further research in this vein.

The results are provisionally suggestive of policy implications for poor 
nations seeking to improve conditions. Put simply, sustainable develop-
ment that gives equal weight to the importance of environmental, eco-
nomic, and social priorities is preferable. The results demonstrate that 
cumulative environmental losses are extremely prohibitive for future tra-
jectories of growth, thus highlighting the advantages of adopting policies 
and practices to preserve natural resources as a means to foster long-term, 
sustainable growth. Similarly, the results support that investments in 
human capital (via educational attainment) and domestic capital forma-
tion are fruitful avenues for improving economic growth trajectories.

Collectively, the findings support the theoretical positions of ecologi-
cally unequal exchange traditions and broader, emerging themes in sus-
tainability studies that elaborate the interconnected nature of the 
biophysical and social world (Liu et al. 2007). Of particular significance 
are those developments in the area of coupled human and natural sys-
tems (CHN) (Liu et al. 2007) that articulate the complex interactions 
of nature and society that include reciprocities, feedback loops, and 
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telecoupling processes (see Liu et al. 2013) that shape the sustainability 
of local and distant places. In an increasingly globalized world, refine-
ments in CHN analyses evidence a growing emphasis on the flows of 
materials and energy across sending and receiving systems, and the spill-
over effects they produce. Most important to the present effort, CHN 
analyses offer a framework for simultaneously considering socioeco-
nomic and environmental interactions spanning systems from the local 
to the global level. These innovations and the theoretical framework 
presented here point to the increasing importance of myriad facets of 
global integration to sustainability outcomes across environmental, 
social, and economic dimensions.

Though many existing empirical analyses within the ecologically 
unequal exchange literature demonstrate the negative effects of globalized 
economies and world market exchanges on the environment, few explore 
the reverse. This chapter makes a modest contribution to filling that gap 
by confirming the substantial negative effect of environmental losses on 
subsequent economic growth in poor nations. The conclusions reached 
through the theory and analysis presented imply that there are large gains 
to be made by continuing research on myriad (human, social, health, 
economic, political) consequences of environmental losses. Emerging 
work in this vein suggests its importance (e.g., McKinney and Austin 
2015) and justifies further interrogation of these crucial connections.

Notes

1.	 For exceptions, see Dietz and Jorgenson’s (2013) edited collection on 
structural human ecology; see also Moore (2015) for a powerful interdis-
ciplinary treatment of the history of capitalism and environmental his-
tory, and the implications for a framework to study humanity-in-nature.

2.	 Regression models implicitly assume zero measurement error, resulting in 
attenuated coefficients to the degree that error exists. SEM overcomes this 
limitation by associating an error term that represents random and non-
random measurement error with each observed variable and assigning to 
endogenous latent variables a residual error term that reflects the effects of 
unmeasured variables in the model. As a result, path coefficients modeled 
in SEM are unbiased by error terms.
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3.	 This time period is chosen based on the generally accepted view that “time 
lags of several decades” (Wackernagel et  al. 2004:271) exist between the 
ecological changes and subsequent socioeconomic impacts. This value is 
derived by calculating a change score from 1971 to 2001 using the typical 
formula: (T2 − T1)/T1. The data are then multiplied by negative one (*−1) 
to ease interpretation of results such that larger values indicate greater losses.

4.	 See Jorgenson and Clark (2012) for an exemplary illustration.
5.	 Though not presented, results available upon request.
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Mining Exports Flows, Repression, 

and Forest Loss: A Cross-National Test 
of Ecologically Unequal Exchange
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and Carolyn Coburn

According to the World Wildlife Fund (2016), approximately 50,000 
square miles of forest are lost each year. This figure represents an area 
about the size of Greece and is equivalent to 48 football fields every min-
ute (World Wildlife Fund 2016). However, forest loss is not equally dis-
tributed across the planet. Low- and middle-income nations have the 
highest rates of forest loss. From 1990 to 2010 forest area in high-income 
nations increased by 0.28 percent, while forest area in low- and middle-
income nations decreased by 2.1 percent (World Bank 2015).

The theory of ecologically unequal exchange (EUE) offers a potential 
explanation for why this may be the case. According to this theory, rich 
nations are able to externalize their forest loss onto poor nations by 
importing natural resources and, as a result, contribute to higher rates of 
forest loss along with other environmental problems in poor nations 
(Bunker 1985). For instance, Jorgenson (2006) finds that weighted 
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exports from poorer to richer nations correspond with more forest loss. 
Jorgenson (2010) refines the previous study and finds that agriculture, 
forestry, and mining export flows are related to increased forest loss in 
poor nations. Jorgenson, Austin, and Dick (2009) use panel data and 
fixed effects regression models to confirm this finding. Further, Shandra, 
Leckband, and London (2009b) use sector-specific data and find that 
forestry export flows from poor to rich nations increase forest loss in poor 
nations. Finally, Austin (2010, 2012) uses data on specific commodities. 
She finds that the vertical flow of cattle exports (Austin 2010) and coffee 
exports (Austin 2012) from poor to rich nations corresponds with 
increased forest loss in poor nations. As we have outlined here, the cross-
national research with its various refinements in measures and methods 
supports ideas drawn from the theory of EUE regarding the harmful 
impacts on forests.

The previous research served as the starting point for our study. 
However, we refine it in another way. We consider how mining exports 
sent from poor to rich nations affect forests in poor nations. This is a logi-
cal extension of existing work for several reasons. Bunker and Ciccantell 
(2005) describe in detail how iron-ore exports from Brazil destined for 
the United States led to increased forest loss in the Amazon. Further, data 
are available from the United Nations (2015) on mining export flows by 
sending and receiving country. In fact, Jorgenson (2010) and Jorgenson 
et al. (2009) include mining exports as part of their weighted export flow 
index in the primary sector.

At the same time, we seek to extend the cross-national research on 
EUE in another novel direction.1 We consider how repressive nations 
facilitate EUE in the mining sector. We do so by drawing on ideas put 
forth in Evans’s (1979) writing about the “triple alliance” of multina-
tional capital, domestic capital, and the repressive government in Brazil 
during the 1970s. Following, Evans (1979) we argue that repressive 
nations create a “good business climate” for mining companies via eco-
nomic incentives (e.g., tax holidays), regulatory concessions (e.g., envi-
ronmental law exemptions and elimination of minimum wage), and 
imposed political stability (i.e., outlawing strikes, protests, and unions, 
and firing workers at will) so that mining export flows have a more adverse 
impact on forests in repressive than democratic nations. In developing 
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this hypothesis, we draw on Downey, Bond, and Clark (2010), who pro-
vide detailed descriptions of how this process may play out in poor 
nations.

We use ordinary least squares regression to analyze data for a sample of 
61 low-and middle-income nations from 1990 to 2010 on change in 
natural forest loss to test these hypotheses. We now turn to a discussion 
of the theoretical frame for this chapter and why we expect that mining 
export flows are associated with increased forest loss. We then consider 
how repressive nations may facilitate unequal exchange in the mining 
sector and the implications for forests. We conclude by describing the 
variables, data and method, and findings.

�Ecologically Unequal Exchange Theory, 
Mining, and Forest Loss

In recent years, a large volume of theory and empirical research describes 
how the structure of international trade contributes to various forms of 
environmental degradation. The theory of EUE is one of the main orien-
tations in this burgeoning area of inquiry. Given its focus on trade rela-
tionships between rich and poor nations, this perspective has its origins 
in the dependency and world-systems traditions (Amin 1976). However, 
it was Bunker (1985), who first described how exports sent from poor to 
rich nations tend to affect adversely the natural environment of poor 
nations, in his book titled Underdeveloping the Amazon: Extraction, 
Unequal Exchange, and the Failure of the Modern State.

Why may this be the case? In general, wealthy nations tend to be 
advantageously situated within the global economy and are more likely 
to secure favorable terms of trade (Bunker 1985; Hornborg 2003). This 
advantage is because the prices of exports from poor nations, largely 
natural resources and agricultural products, consistently fall relative to 
the prices of items exported by wealthy nations that largely include 
manufactured goods. This decline in terms of trade is the result of sev-
eral factors that drive down the price of natural resources and agricul-
tural goods. These factors may include large numbers of poorer nations 
producing similar products, subsidies by governments in rich nations 
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producing similar products, and an abundant supply of cheap labor to 
produce the goods in poor nations. The World Bank and International 
Monetary Fund facilitate such exchange via their structural adjustment 
lending. These loans require borrowing nations to increase exports of 
natural resources by devaluing currency by liberalizing trade by offering 
various economic incentives (e.g., tax holidays) and regulatory conces-
sions (e.g., environmental law exemptions) to foreign investors (Shandra, 
Shircliff, and London 2011). Unequal exchange is also exacerbated by 
the ability or threat of a multinational corporation to relocate their oper-
ations to a nation offering a more favorable investment climate than the 
nation in which its current operations are located (Clapp and Dauvergne 
2005).

In the end, it takes increasingly larger levels of agricultural and natural 
resource exports to buy imports from rich nations (Muradian and 
Martinez-Alier 2001). A poor nation can be very successful at exporting 
more natural resources, but, in return for the sale of those natural 
resources, it gets fewer, not more, imports (Giljum and Eisenmenger 
2004). This often translates into extensive environmental degradation 
within the boundaries of poor nations (e.g., forest loss, water pollution, 
and air pollution) as they expand export production just to maintain cur-
rent levels of imports (Roberts and Parks 2007).

The empirical analyses of EUE theory have become quite popular 
among cross-national scholars. In fact, we describe the evolution of this 
work over the past ten years or so as it pertains to forest loss in the 
introduction of the chapter and note that it serves as the starting point 
for our study. However, we refine it yet again by considering if mining 
exports sent from poor to rich nations increase forest loss in poor 
nations.

Returning to Bunker and Ciccantell’s (2005) research, Brazil with 
financing from the World Bank built an iron-ore mine, smelters, and a 
railway connecting the mine to port to load the smelted iron on to ships 
destined for the United States. It also included the creation of settlements 
in an effort to “develop” this region (Bryant and Bailey 1997). Over 1500 
square miles of forests were cleared annually to make way for the mine, 
smelter, and related settlements along with meeting the demand for char-
coal to power the smelters (Rich 1994).
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From this brief review of the theory of EUE, we hypothesize that 
higher levels of mining exports flow from poor to rich nations should be 
associated with higher rates of forest loss in poor nations.

�Possible Interaction Effects

What role may governments play in the EUE of exports? What are the 
implications for forests? In some of the earliest writings on the topic, 
Evans (1979) described the existence of a “triple alliance” of multina-
tional capital, local capital, and the repressive government in Brazil. This 
alliance rested upon the government creating a “good business climate” 
by offering investors a variety of economic incentives and regulatory 
concessions.

The most notable economic incentives entail “tax holidays” or waiving 
corporate taxes and tariffs for a period of time, while regulatory conces-
sions entail exemptions to environmental regulations, labor flexibility 
measures, and appropriation of land (London and Ross 1995). At its 
most extreme, repressive nations seek to control their populations using 
violence by the military (Downey et  al. 2010). In the end, leaders of 
repressive nations are able to finance industrialization, exert further con-
trol over remote territory, and increase their personal wealth (Evans 1979; 
O’Connor 1998). Multinational corporations operate in nations that 
help them keep costs low (Evans 1979). Nevertheless, it often results in 
increased forest loss within a poor nation.

Downey et al. (2010) describe how repressive governments of several 
poor nations use a variety of regulatory concessions in order to facilitate 
mining exports to rich nations. For instance, a Rio Tinto copper mine in 
Papua New Guinea led to the loss of thousands of acres of forest, billons 
of tons of mine waste dumped into local rivers, and, ultimately, health 
issues among the country’s population (Downey et al. 2010). However, 
the government suppressed protests directed at Rio Tinto over these 
issues by firing miners, replacing them with foreign workers, and forcibly 
relocating local workers to elsewhere in the country (Downey et al. 2010).

In Gabon, the government has restricted reporting on mining and 
movement into areas where manganese is mined for export to the United 
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States (Downey et al. 2010). Nevertheless, it is causing substantial forest 
loss in areas surrounding the mine along with water and air pollution 
(Downey et  al. 2010). A similar situation has played out around the 
exporting of diamonds from Zimbabwe, coal from Colombia, and nickel 
from Indonesia (Downey et al. 2010).

It is important to note that repressive nations also provide mining 
companies with economic incentives that facilitate the EUE and, ulti-
mately, forest loss. For instance, companies mining in the Democratic 
Republic of the Congo pay substantially less corporate income taxes than 
companies in other sectors along with lower tariffs on equipment 
imported to the country (Butler 2012). It is estimated that the govern-
ment lost $1.36 billion in revenue as a result of these tax breaks. At the 
same time, forest loss increased around mines (Butler 2012). Similarly, in 
Mongolia, the government encourages mining of gold and copper by 
providing small- and medium-sized companies with tax breaks in an 
effort to keep exports of these minerals high (Snow 2015). However, it 
has resulted in forest loss in the country along with a host of other envi-
ronmental problems (Snow 2015).

We draw on Evans’s (1979) writing on the triple alliance in Brazil and 
examples from Downey et al. (2010) to demonstrate that repressive gov-
ernments put into place a “good business climate” that facilitates the 
EUE of mining exports. This leads us to the hypothesis that mining 
exports from poor to rich nations increase forest loss more in repressive 
than democratic nations. We now turn to a discussion of the data and 
method we used to test our hypotheses.

�Data and Method

�Dependent Variable

The dependent variable is the average annual percentage change in natu-
ral forest area from 2000 to 2010—the most recent data available on 
forest loss (Food and Agriculture Organization 2015). Please note that 
deforestation is signified by a positive value for interpretation purposes. 
We created this value by multiplying the original measure by a value of 
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negative one. This measure includes land greater than half a hectare in 
size with trees higher than 5 meters and a canopy cover of more than 10 
percent. A natural forest consists only of native forest species with the 
possible exception of small areas of natural regeneration or assisted natu-
ral regeneration. This measure excludes forest plantations, which are areas 
established through planting or seeding (Food and Agriculture 
Organization 2015). A forest plantation often involves relative homoge-
neity in the types of species grown for commercial purposes (World 
Resources Institute 2005). We used natural forest area data since we are 
interested in the potential effects of mining export flows on forests that 
are not being intensively managed for commercial production (e.g., for-
est plantations). In Table 7.1, we provide descriptive statistics and a bivar-
iate correlation matrix for all the variables used in the analysis.

�Independent Variables

Mining export flows. We included the flows of mining exports from rich 
to poor nations to test EUE theory. In particular, this variable measures a 
nation’s mining exports sent to Organization for Economic Cooperation 
and Development (OECD) nations as a percentage of a nation’s total 
mining exports. The data are from the United Nations (2008) Commodity 
Trade Statistics Database. This database reports import and export statis-
tics in US dollars for nations by commodity and trading partner. We use 
the first revision of the Standard International Trade Classification to 
identify mining sector exports. These include data on ferrous and non-
ferrous minerals. For some poor nations, there is incomplete information 
on mining exports. To deal with this potential limitation, we follow 
Moore, Teixeira, and Schiell’s (2006) practice of using import data from 
trading partners to reconstruct missing export data. According to EUE 
theory, we hypothesize that higher levels of mining exports sent from 
poor to rich nations are associated with higher rates of forest loss in poor 
nations.

Repression. We use data from the Polity IV dataset to measure democracy 
(Marshall and Jaggers 2006). The democracy variable ranges from negative 
ten (autocracy) to ten (democracy). We multiple this variable by negative 
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one so that high scores correspond with a high level of repression. 
According to Li and Reuveny (2006), higher levels of democracy decrease 
forest loss because democratic nations have high levels of political activ-
ism. This is the case because democracies guarantee certain rights to their 
citizens, including freedoms of speech, press, and assembly. The leaders of 
a democracy must be responsive to such activism because of electoral 
accountability (Midlarsky 1998). Further, greater freedom of the press 
and assembly leads to a wider diffusion of information, which raises pub-
lic awareness especially around environmental issues (Ehrhardt-Martinez, 
Crenshaw, and Jenkins 2002). We expect that higher levels of repression 
correspond with higher rate of forest loss.

Non-governmental organizations. We included the number of interna-
tional non-governmental organizations working on “environmental” and 
“animal rights” issues per capita in a nation for 1990. The data were col-
lected by Smith and Wiest (2005) from the Yearbook of International 
Associations. It is important to note that the data excludes labor unions, 
institutes, and foundations. Schofer and Hironaka (2005) find that 
higher levels of non-governmental organizations are associated with lower 
rates of deforestation. This may be the case because non-governmental 
organizations finance local conservation projects, support social move-
ment activity around environmental issues, shape the language of envi-
ronmental agreements, and write codes of conduct (Shandra 2007).

Environmental ministry. We also included a dummy variable that des-
ignates whether or not a nation has an environmental ministry. We coded 
nations that have an environmental ministry in 1990 with a value of one. 
All other nations serve as the reference category and are coded with a 
value of zero. The data were obtained from Frank (1999). We hypothe-
sized that nations with an environmental ministry should be associated 
with lower rates of deforestation than nations without an environmental 
ministry since environmental ministries tend to implement programs 
that can reduce deforestation. Programs may include demarcating pro-
tected areas, monitoring of forests for illegal logging, and monitoring 
compliance with forestry regulations (Hurst 1990).

Gross domestic product. We employed a measure of gross domestic prod-
uct per capita for 1990 to control for the level of development. We logged 
this variable to correct for its skewed distribution. Burns, Kick, and Davis 
(2003) have reported that higher levels of economic development are 
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associated with lower rates of deforestation and argue that this finding is 
a result of wealthier nations “externalizing” their environmental costs by 
importing natural resources from poorer nations.

Economic growth. We included the average annual economic growth 
rate from 1990 to 2000. This measure was taken from the World Bank 
(2005). We logged the variable because it is skewed. It is generally thought 
that economic growth should be associated with higher rates of deforesta-
tion. This relationship is positive because there are large amounts of capi-
tal available for investment in activities that accelerate forest loss during 
periods of economic expansion (Rudel 1989). Jorgenson (2006) has 
reported that economic growth is associated with increased forest loss.

Forestry exports. We included the value of forestry exports as a percent-
age of total exports. This measure includes exports of chips, fiberboard, 
industrial round wood, paper, plywood, particle board, sawnwood, 
veneer sheets, and wood pulp (United Nations 2016). The forestry data 
are for 1990 and were obtained from the United Nations (2016). The 
data on total exports come from the World Bank (2005). We included 
this variable because it has been reported to be associated with increased 
forest loss (Allen and Barnes 1985).

Total population growth. Demographic factors have often been found 
to be associated with forest loss. Therefore, we included the percentage 
change in total population growth from 1980 to 1990 in the analysis. 
Data were taken from the World Bank (2005). The general argument is 
that “geometric” growth in population outstrips “arithmetic” growth in 
the means of subsistence, leading to “carrying capacity” problems and 
ensuing environmental problems (e.g., forest loss) (Rudel 1989). Thus, 
we expected higher rates of population growth correspond with higher 
rates of forest loss. Rudel (1989) has reported support for this 
hypothesis.

Non-dependent population growth. York, Rosa, and Dietz (2003) have 
argued that it is important to “decompose” demographic factors in cross-
national studies. That is, researchers should examine not just overall 
growth rates per se but also the impact of population growth in different 
contexts. York et al. (2003) found that the higher levels of a nation’s non-
dependent population (i.e., population aged 15–64  years) increase its 
ecological footprint. Thus, we decomposed the total population growth 
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in our analysis and included the percentage change of a nation’s 
non-dependent population from 1980 to 1990 in the regression models. 
Data were taken from the World Bank (2003). We expected that non-
dependent population growth is correlated with higher rates of forest 
loss.

Rural and urban population growth. Jorgenson and Burns (2007) 
decomposed population growth differently and found that higher rates of 
rural population growth are associated with increased forest loss, while 
higher rates of urban population growth are associated with lower rates of 
deforestation. They argued that expanding urban centers often creates 
economic opportunities other than agricultural ones, which leads to 
increased rural to urban migration. Thus, we included the percentage 
change in rural and urban populations between 1980 and 1990 in the 
models.

Population density. According to Ehrhardt-Martinez et al. (2002), it is 
important to measure how a population is distributed. In this regard, we 
also controlled for population density or total population of a nation 
divided by land in square kilometers for 1990 (World Bank 2003). We 
expected that higher levels of population density are associated with lower 
rates of forest loss because highly concentrated populations should take 
pressure off forests (Ehrhardt-Martinez et al. 2002).

Tropical climate. We included the percentage of land in a nation that is 
defined as tropical. The data were taken from the World Resources 
Institute (2005), which defines a tropical climate as land area that has a 
mean monthly temperature that exceeds 18°C. We logged this variable 
because it is skewed. We hypothesized that tropical nations have higher 
rates of deforestation because these nations tend to have more valuable 
tree species that are in demand on the world market. Rudel and Roper 
(1997) found support for this hypothesis.

Natural forest stocks. It is necessary to include a measure that controls 
for the potentially biasing effects of relative abundance or scarcity of for-
est resources (Rudel 1989). Therefore, we included the percentage of a 
nations’ land area covered by forests or the amount of natural forest stocks 
in hectares when examining change in natural forest area. The data for 
both measures were taken from the Food and Agriculture Organization 
(2010).
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�Method of Analysis

We used ordinary least squares regression to analyze data for the 61 low- 
and middle-income nations included in the sample (Stata version 13).2 
This is the most common method employed to analyze the determinants 
of forest loss (e.g., Austin 2010).

This model estimated is denoted by the following formula:

	
y a b X b X b X ei k k i= + + + + +1 1 2 2  	

where

yi = dependent variable for each country
a = the constant
B1 to Bk = unstandardized coefficients for each independent variable
Xk = independent variables for each country
ei = error term for each county

Since we used ordinary least squares to analyze the data, we first exam-
ined whether regression assumptions were violated. We examined the fol-
lowing: multicollinearity, linearity,3 outliers, influential cases,4 and 
heteroscedasticity.

First, we calculated mean and highest variance inflation factor scores 
for each model. Multicollinearity is not a problem if mean and highest 
variance inflation factor scores are less than 2.5 (York et al. 2003). In our 
models, the average variance inflation factor scores did not exceed this 
threshold. However, they did exceed this threshold when interaction 
terms were included in estimates. This is not surprising. However, we 
reran the models centering both variables, which greatly reduce the vari-
ance inflation factor scores in the interactive models. Therefore, multicol-
linearity appears to be present but not problematic in the models (Allison 
1999).

Second, we examined scatterplots of each independent variable against 
the dependent variable, and calculated skewness statistics for each vari-
able to determine if there are any problems with linearity (Allison 1999). 
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We transformed variables when appropriate with the natural log 
(Tabachnick and Fidell 2013). We noted any transformation in the vari-
able description section above.

Third, we determined if unusual data points affected the results. We 
began by calculating standardized residuals to determine if outliers were 
a problem. There were no nations with standardized residuals greater 
than an absolute value of three (Tabachnick and Fidell 2013). We also 
calculated Cook’s distance statistics to ensure there are no influential 
cases. There was no country with a distance statistic that exceeded one, 
indicating an absence of influential cases (Tabachnick and Fidell 2013).

Fourth, we calculated Breush-Pagan statistics for each model to deter-
mine if heteroscedasticity was a problem. The null hypothesis for this 
chi-square test is that the error variances are homoscedastic or equally 
distributed. The coefficients for these chi-square statistics reached a level 
of statistical significance in most models, indicating potential problems 
with heteroscedasticity with ordinary least squares estimates (Tabachnick 
and Fidell 2013). We present robust standard errors to help deal with this 
issue.

�Findings

Ordinary least squares regression estimates with robust standard errors of 
forest loss are reported in Table 7.2. The first number presented is the 
unstandardized coefficient, the second number is the standardized coef-
ficient, and the third number in parentheses is the robust standard error. 
We report one-tailed hypothesis tests because of the directional nature of 
our hypotheses.

In every equation, we include mining export flows,5 democracy, non-
governmental organizations, environmental ministry dummy variable, 
forestry exports,6 gross domestic product per capita,7 economic growth,8 
population density, forest stocks, and the tropical climate dummy vari-
able.9 In Equation (7.2.1), we examine the impact of total population 
growth. In Equation (7.2.2), we examine the impact of non-dependent 
population growth. In Equation (7.2.3), we consider the impact of rural 
and urban population growth.
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Table 7.2  Linear models of mining export flows on forest loss (1990–2010)

Equation 
(7.2.1)

Equation 
(7.2.2)

Equation 
(7.2.3)

Independent variables
Mining export flows 0.035 0.036 0.050

0.058 0.060 0.084
(0.071) (0.074) (0.074)

Repression, 1990 0.001 0.002 0.002
0.051 0.078 0.072
(0.005) (0.005) (0.005)

Non-governmental organizations, 
1990

0.008 0.005 0.007
0.160 0.108 0.145
(0.007) (0.008) (0.008)

Environmental ministry, 1990 −0.023 −0.020 −0.025
−0.070 −0.059 −0.075
(0.041) (0.041) (0.041)

Forestry exports, 1990 0.071 −0.566 −0.508
0.003 −0.021 −0.019
(3.218) (3.024) (3.022)

Gross domestic product, 1990 −0.046 −0.056 −0.007
−0.222 −0.271 −0.036
(0.035) (0.035) (0.033)

Economic growth, 1980–1990 0.074* 0.073* 0.084*
0.229 0.224 0.257
(0.039) (0.041) (0.046)

Total population growth, 
1980–1990

0.540*
0.345
(0.304)

Non-dependent population 
growth, 1980–1990

0.380
0.243
(0.243)

Rural population growth, 
1980–1990

0.404*
0.366
(0.187)

Urban population growth, 
1980–1990

0.097
0.152
(0.137)

Population density, 1990 −0.001* −0.001* −0.001*
−0.188 −0.223 −0.216
(0.001) (0.001) (0.001)

Natural forest stocks, 1990 −0.025 −0.025 −0.021
−0.290 −0.283 −0.239
(0.017) (0.017) (0.017)

(continued)
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Let us begin by talking about mining export flows from poor to rich 
nations. We find little support for EUE theory that mining exports sent 
from poor to rich nations correspond with forest loss in poor nations. 
The coefficients from this export flow measure fail to reach levels of sta-
tistical significance in both models. This is somewhat surprising given the 
case study evidence, and the utility of the theory being applied to the 
flow of other types of exports.

We do, however, find several other factors related to forest loss. First, 
we find that economic growth is associated with increased forest loss. The 
coefficients for this variable are positive and significant in every model. 
These results support the idea that large capital investments in activities 
that accelerate forest loss during periods of economic expansion (Rudel 
1989). Second, we find that total population growth is associated with 
increased forest loss as well. In Equation (7.2.1), the coefficient for this 
measure is positive and statistically significant. Third, the coefficient for 
rural population growth is positive and significant in Equation (7.2.3). 
This finding supports ideas that growing rural populations clear forests to 
grow crops or make way for other forms of economic activity (Jorgenson 
and Burns 2007). Fourth, we find that higher levels of population density 
correspond with lower levels of forest loss. The coefficients for this vari-
able are negative and significant in every model. Thus, nations with more 
densely populated areas tend to have less forest loss (Ehrhardt-Martinez 
et al. 2002).

Table 7.2  (continued)

Equation 
(7.2.1)

Equation 
(7.2.2)

Equation 
(7.2.3)

Tropical climate, 1990 −0.001 0.001 −0.001
−0.015 0.009 −0.239
(0.001) (0.001) (0.001)

Constant 0.352 0.464 0.025
(0.325) (0.332) (0.287)

R-squared 0.328 0.306 0.335
Number of cases 61 61 61

Notes:
* indicates p < 0.05 for a one-tailed test
The first number is the unstandardized coefficient, the second is the 

standardized coefficient, and the robust standard error is in parenthesis
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There are some non-significant findings. First, several economic factors 
are not related to forest loss. These include gross domestic product per 
capita and forestry exports. Second, there are political factors that fail to 
explain significant variations in forest loss. The coefficients for non-
governmental organizations, democracy, and environmental ministry fail 
to reach levels of statistical significance. Third, we do not find that forest 
stocks or tropical land area are related to forest loss. The coefficients are 
not significantly different from zero in any of the models in Table 7.2.

The non-significant finding regarding the mining export flow variable 
is somewhat surprising given substantial theory and empirical evidence in 
the area of EUE. Up to this point, we have only considered the additive 
impact of mining export flows on forest loss. However, as we noted above 
it may be necessary to examine an interactive relationship between repres-
sion and mining flows to fully understand how these factors impact forest 
loss. We argue that this is because repressive nations create a “good busi-
ness climate” for corporations that facilitate the unequal exchange of 
mining exports by providing imposed political stability, economic incen-
tives, and regulatory concessions. Toward this end, we expect that mining 
exports increase forest loss more at higher levels than at lower levels of 
repression.

In Table 7.3, we test this hypothesis by including an interaction term 
between mining export flows and repression in the models. We construct 
the interaction terms by centering the moderator variables (i.e., 
repression/democracy) around its mean. We then multiply the centered 
version of the moderator variable by the focal variable (i.e., mining export 
flows) (Jaccard 2001). We provide estimates of the effect mining export 
flows at low (i.e., −10), medium (i.e., zero), and high (i.e., 10) levels of 
repression. By centering the moderator variable (i.e., repression), the 
effect of mining export flows at medium levels of repression is equal to 
the unstandardized coefficient for the mining export flow variable 
(Jaccard 2001). It is important to note that Table 7.3 has the same orga-
nization as Table 7.2.

What do these model specifications reveal? We find that mining export 
flows increase forest loss more in repressive than democratic nations. 
First, the coefficients for the interaction terms are statistically significant 
in all three models. Second, when we calculate the impact of mining 
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Table 7.3  Interactive models of mining flows on forest loss (1990–2010)

Equation 
(7.3.1)

Equation 
(7.3.2)

Equation 
(7.3.3)

Independent variables
Mining export flows −0.012 −0.016 0.005

−0.021 −0.027 0.009
(0.077) (0.080) (0.080)

Repression, 1990 −0.013 −0.013 −0.011
−0.536 −0.567 −0.481
(0.008) (0.008) (0.008)

Non-governmental organizations, 
1990

0.009 0.006 0.008
0.172 0.122 0.157
(0.007) (0.007) (0.007)

Environmental ministry, 1990 −0.014 −0.010 −0.017
−0.042 −0.029 −0.050
(0.042) (0.042) (0.041)

Forestry exports, 1990 −1.084 −1.803 −1.636
−0.040 −0.066 −0.060
(3.472) (3.245) (3.235)

Gross domestic product, 1990 −0.044 −0.054 −0.005
−0.211 −0.261 −0.026
(0.035) (0.034) (0.033)

Economic growth, 1980–1990 0.074* 0.070 0.082
0.225 0.213 0.250
(0.042) (0.044) (0.049)

Total population growth, 1980–1990 0.550*
0.351
(0.291)

Non-dependent population growth, 
1980–1990

0.421*
0.269
(0.229)

Rural population growth, 1980–1990 0.394*
0.355
(0.185)

Urban population growth, 
1980–1990

0.109
0.170
(0.134)

Population density, 1990 −0.001* −0.001* −0.001*
−0.198 −0.235 −0.225
(0.001) (0.001) (0.001)

Natural forest stocks, 1990 −0.024 −0.024 −0.019
−0.275 −0.272 −0.223
(0.016) (0.016) (0.016)

(continued)
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export flows at different levels of repression, we find that they more 
adversely impact forests at higher rather than lower levels of repression. 
In Equation (7.3.1), we find that that the calculated effect of mining 
exports flows on forest at high levels of repression is equal to 0.168, and 
equal to −0.201 at low levels of repression. In Equation (7.3.2), the effect 
of mining export flows on forest loss at high levels of repression is equal 
to 0.184 while it is equal to −0.216 at low levels of repression. In Equation 
(7.2.3), we find a similar pattern with the interaction term and related 
calculations. Finally, it is important to note that the findings from 
Table 7.2 remain stable across the new model specifications.

�Discussion and Conclusion

We began by reviewing the cross-national research that finds that EUE of 
exports adversely affects forests in poor nations. This work serves as the 
starting point for our study. However, we refine it in a slightly different 

Table 7.3  (continued)

Equation 
(7.3.1)

Equation 
(7.3.2)

Equation 
(7.3.3)

Tropical land area, 1990 0.001 0.001 0.001
0.027 0.054 0.035
(0.325) (0.001) (0.001)

Interaction terms and calculated effects
Mining export flows × Repression 0.018* 0.020* 0.017*

0.602 0.658 0.564
(0.009) (0.010) (0.010)

Calculated mining export flows 
effect at high repression

0.168 0.184 0.175

Calculated mining export flows 
effect at low repression

−0.201 −0.216 −0.165

Constant 0.345 0.461 0.019
(0.345) (0.321) (0.283)

R-squared 0.363 0.348 0.366
Number of cases 61 61 61

Notes:
* indicates p < 0.05 for a one-tailed test
The first number is the unstandardized coefficient, the second is the 

standardized coefficient, and the robust standard error is in parenthesis
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way than in previous research. We consider how the flow of mining 
exports from poor to rich nations affects forests in poor nations. In doing 
so, we initially find little support for the theory using this refinement. 
This is somewhat surprising given the theory and empirical work on the 
topic.

We extend the thinking on EUE by integrating ideas from Evans’s 
(1979) work on the triple alliance and examples from Downey et  al. 
(2010). From these works, we tested the hypothesis that mining export 
flows are associated with more forest loss at higher levels of repression 
than at lower levels of repression. When including interaction terms 
between these variables in the models, we found substantial support for 
this line of reasoning. The coefficients for the interaction terms are statis-
tically significant in every model and calculations reveal that mining 
export flows increase forest loss at higher rather than lower levels of 
repression.

There are some theoretical implications of the findings. In a cross-
national study on urbanization, London (1987:55) writes “international 
and intranational dynamics are so interpenetrating in the modern world 
system that any analysis that does not consider such interactions is seri-
ously deficient and offers at best a partial explanation.” We agree with 
London and go one step further by arguing that there must be a willing-
ness by sociologists to self-consciously rid themselves of the sort of “theo-
retical blinders” that lead to the categorical analysis of how international 
factors (e.g., mining export flows) and intranational factors (e.g., repres-
sion) affect the natural environment. This is the case because these “osten-
sibly antithetical factors are related to each other in a specifiable and 
meaningful manner” (London and Smith 1988:44). It is only by consid-
ering possible interactions among internal and external characteristics of 
a nation that we will arrive at the most comprehensive understanding of 
the factors shaping natural environment and be able to refine theory 
accordingly.

There are some policy implications of the research reported here. The 
results suggest that democracy mitigates the harmful impact of mining 
exports flows on forests. There are certain policies that governments can 
promote that may lessen forest loss caused by exports, multinational cor-
porations, and structural adjustment. Such policies include (1) popular 
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participation in decision making; (2) public access to information; (3) 
recognition of labor unions; and (4) guarantees of free press, speech, and 
assembly (Rich 1994).

A nice illustration of how such laws may reduce forest loss comes from 
Brazil. In 1986, Brazil passed an environmental impact assessment law 
that	 not only called for their integration into development projects 
but also required that the assessments be written in publicly understand-
able language and public hearings to be held to discuss the results (Rich 
1994). The law was ignored by the government for many years despite its 
passage. However, approximately 500 people assembled for the first time 
in 1990 to discuss a cattle ranching proposal (Rich 1994). The cattle 
ranchers applied for a permit to convert a large amount of forest to pas-
ture. The National Council of Rubber Tappers along with the help of 
international non-governmental organizations drafted a detailed refuta-
tion of the environmental impact report for the plan (Barbosa 2001). 
Following the meeting, the state environmental agency ruled against the 
forest loss proposal (Rich 1994).

The strengthening of such laws in poor nations needs to be coupled 
with policy that seeks to reduce consumption of mineral exports in rich 
nations. The Climate Alliance of European Cities serves as an informative 
example in regard to reducing forestry exports from poor nations. This 
non-governmental organization convinced 200 municipalities in 
Germany and Austria to ban the use of tropical timber in government 
financed projects and to reduce greenhouse gas emissions in the munici-
palities below national levels for 1990 (Rich 1994). The Climate Alliance 
of European Cities also provides funding to the Instituto de Pre-Historia, 
Antropologia, e Ecologia, a Brazilian non-governmental organization, to 
rehabilitate logged forests by replanting local tree species, to support 
farmers in raising tree crops, to demarcate extractive reserves, and to 
monitor protected areas for illegal forest extraction (Rich 1994). A simi-
lar campaign could be applied to governments and companies that pur-
chase goods and services from mining companies that operate in repressive 
nations. This may be even more effective if combined with a consumer 
boycott against mining companies or companies that purchase minerals 
exports from operations taking place in repressive nations (Smith and 
Wiest 2005).
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Notes

1.	 We limit our discussion to the cross-national literature on forest loss 
because it is the most relevant and considerations of space. However, we 
do acknowledge that there is a larger cross-national literature on EUE that 
includes the analysis of ecological footprints (e.g., Jorgenson 2005), car-
bon dioxide emissions (e.g., Jorgenson 2012), industrial water pollution 
(e.g., Shandra, Shor, and London 2009c), and biodiversity loss (e.g., 
Shandra et al. 2009a). Austin (2012) demonstrates that EUE adversely 
impacts not only forests but also educational attainment and 
malnutrition.

2.	 The following 61 nations are included in the analysis. They are Algeria, 
Angola, Argentina, Bangladesh, Benin, Bolivia, Brazil, Bulgaria, Burkina 
Faso, Central African Rep, Chad, Chile, China, Colombia, Congo, Cote 
d’Ivoire, El Salvador, Gabon, Gambia, Ghana, Guatemala, Guinea, 
Guinea-Bissau, Honduras, Hungary, India, Indonesia, Jamaica, Kenya, 
Madagascar, Malawi, Malaysia, Mali, Mauritius, Mexico, Mauritania, 
Mongolia, Mozambique, Nepal, Nicaragua, Nigeria, Pakistan, Panama, 
Papua New Guinea, Paraguay, Peru, Philippines, Romania, Rwanda, 
Senegal, Sierra Leone, Sri Lanka, Tanzania, Thailand, Togo, Trinidad, 
Turkey, Uganda, Uruguay, Zambia, and Zimbabwe.

3.	 We deal with issues of linearity by taking the natural log of skewed vari-
ables. We acknowledge that this complicates the interpretation of the 
effects of variables. One way to deal with this issue is to use an elasticity 
model where all variables are logged with the exception of dummy vari-
ables (York et al. 2003). We reran the model using an elasticity model and 
results are similar. However, we do see a marked drop in the R-square 
values, indicating potential problems with model fit. This is not surprising 
as most variables approximate linearity prior to transformation and taking 
the natural log yields a relationship that does not approximate linearity. 
To further increase the reliability of the results, however, we also run the 
models with no variables transformed and keeping the original metrics for 
everything. This (again not ideal since some variables are not linear) yields 
substantively similar findings to the model presented but with substan-
tially lower R-square values.

4.	 We also ran the analysis using a robust regression model that uses itera-
tively reweighted least squares with Huber and biweight functions tuned 
for 95 percent Gaussian efficiency to ensure there are no problems with 
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outliers (Dietz, Frey, and Kalof 1987). Put simply, this model assigns a 
weight to each observation used in the analysis with higher weights given 
to observations with smaller residuals and lower weights given to observa-
tions with higher residuals (Dietz et al. 1987). The results of the robust 
regression are similar to the results obtained by ordinary least squares. 
This enhances the reliability of the findings. We report the ordinary least 
squares results because they are more easily interpreted.

5.	 We use a weighted mining export flow variable. It is possible that this 
measure may be capturing the same underlying structural relationships as 
total export flows. However, we do not think this is the case. First, we find 
a fairly low bivariate correlation between mining export flows and export 
flow measures in other sectors. For instance, the bivariate correlation 
between mining and agricultural export flows equals 0.104 in our sample. 
The bivariate correlation with forestry export flows is equal to 0.130 in the 
sample. The bivariate correlation with total exports flows from poor to 
rich nations is equal to 0.150 for the sample. At the same time, there is a 
theoretical rationale for considering only mining exports in a study of for-
est loss. We review the reasons why EUE theory expects mining export 
flows to increase forest loss. However, there is research suggesting that oil, 
gas, and mineral exports may have a negligible impact on forest loss 
(Rudel 2013). Rudel (2013) argues that the discovery of mineral, oil, or 
natural gas deposits in sub-Saharan Africa triggers economic booms in 
extractive sectors, which slows growth in the agricultural sector. This is 
because extractive sector booms create a demand for labor, which makes it 
more expensive in a country. With workers seeking higher wages in mines 
or oil fields, labor shortages emerge especially in agriculture where wages 
tend to be lower. As a result, fields lay fallow (Rudel 2013). Further, oil, 
gas, and mineral exports tend to drive up the price of a country’s currency, 
which makes its agricultural exports more expensive relative to a country 
with a devalued currency exporting similar crops (Rudel 2013). In both 
instances, there is less pressure to clear forests to expand agriculture (Rudel 
2013).

6.	 We consider how other aspects of a country’s exports may affect forest 
loss. These include total mining exports and total exports. The coefficients 
for these variables fail to reach a level of statistical significance.

7.	 We examine how other measures of a country’s macroeconomic condi-
tions affect forest loss. These include international trade, balance of pay-
ments, currency reserves, and exchange rates. These data can be obtained 
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from the World Bank (2015). The coefficients for each measure failed to 
reach a level of statistical significance, but the other results are similar to 
the findings in Table 7.2.

8.	 We include economic activity value added from agriculture, forestry, and 
mining as a percent of gross domestic product to account for a country’s 
domestic economy structure. We would expect this measure to be associ-
ated with higher rates of deforestation because these types of economic 
activities are presumed to put greater pressure on forests than other types 
of economic activities (e.g., services and manufacturing). This variable 
does not explain any significant variation in forest loss.

9.	 We classify forestry statistics as being highly reliable if they are based on 
remote sensing survey or current national field sampling estimates 
(Shandra, Shandra, and London 2008). We classify forestry statistics as 
having low reliability if they are based on expert estimates, which often 
involves extrapolation from an outdated national inventory. As such, we 
include a dummy variable to measure the reliability of the deforestation 
data, identifying those nations in which forest cover measures are based 
upon remote sensing surveys or current national field sampling estimates 
and are, therefore, of higher quality (1 = high data quality). The reference 
category includes nations whose forestry estimates are based upon expert 
estimates or an outdated inventory (0 = low data quality). The coefficients 
for the data quality measure fail to reach a level of statistical significance.
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Few global food industries are as free from the public view as marine 
fisheries. According to the Millennium Ecosystem Assessment (2005:61), 
“fishing is the most direct anthropogenic force affecting the structure, 
function, and biodiversity of the oceans.” In fact, every square mile of the 
World Ocean is affected by human activities, such as overfishing, nutri-
ent runoff, acidification, and pollution (Halpern et al. 2008). Fortunately, 
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there are scholars and activists who are examining the decline in fish 
stocks due to overfishing and inexcusable levels of bycatch (Pauly 2009; 
Roberts 2012). Nevertheless, the dynamics of the capitalist food system, 
including human rights violations against those who work in the global 
fisheries, often remain hidden from the public.

In a rare exposé, the New York Times published an important five-part 
series, titled “The Outlaw Ocean,” documenting widespread violence and 
crimes on the high seas. The articles exposed extensive environmental 
degradation, violations of fisheries regulations, and labor injustices that 
are connected to producing food. Two of the five articles focused specifi-
cally on the conditions of “slave labor” aboard fishing boats in Southeast 
Asia (Urbina 2015a, 2015b). Additionally, the Asia Foundation and 
International Labor Organization (2015) revealed that the labor abuses 
associated with the fishing industry do not end once the boats reach 
shore. For example, in land-based seafood processing plants, migrant 
children are subjected to an array of life-threatening occupational haz-
ards. It was determined that extreme forms of labor exploitation are 
entrenched within global marine fisheries, which connect the global 
South and North.

The popular media has provided a great service with its investigative 
journalism on this topic. Yet, the explanations for such conditions are 
cursory at best. It has been noted that environmental and labor abuses 
occur primarily because the oceans are so vast, jurisdiction is complicated 
due to the lack of private property rights, and policing is rare. A particu-
lar explanatory emphasis is put on the corruption of politicians and law 
enforcement agencies, as well as rogue criminal actors. While all of these 
points are true, they do not address the factors that have influenced the 
organization of global fisheries and created the conditions for the prolif-
eration of associated problems. In contrast, we argue that the capitalist 
system, as the social organization of generalized commodity production, 
has established distinct patterns of expropriation of marine species and 
fishery workers, which is in part built upon the unequal economic and 
ecological exchange between the global South and North. These dynam-
ics have influenced fishing operations at sea and the processing of fish on 
land, contributed to overfishing, led to the development of environmen-
tally damaging aquaculture operations in Southeast Asia, and fostered 
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global social inequality and environmental injustice. For our analysis, we 
draw on both the tragedy of the commodity and unequal ecological 
exchange (sometimes called “ecologically unequal exchange”) theories. 
Thus, we begin with a discussion of each of these perspectives. We then 
present brief case studies, moving from “sea slaves” to “slime lines,” high-
lighting how the global division of labor associated with marine com-
modity production creates specific patterns of exploitation, degradation, 
and unequal exchange.

�The Tragedy of the Commodity

The historic decline in global fish stocks, especially during the twentieth 
century, generated much interest among economists and natural resource 
managers to explain why this was occurring and what could be done to 
address this concern (Gordon 1954; Schaefer 1957; Scott 1955). In the 
1960s, drawing upon various insights from economists, ecologist Garret 
Hardin proposed an analysis asserting that a combination of overpopula-
tion and greedy individuals will eventually destroy resources that are held 
in common, such as fisheries. For him, individuals are inherently driven 
by self-interest, which results in the exploitation of the commons without 
regard for the potential social or ecological consequences. This conception 
serves as the basis of his theory of the “tragedy of the commons” (Hardin 
1968). Following this approach, there are two broad options to prevent 
this tragedy from occurring: (1) a top-down system of state control of 
common property resources could be implemented, which would regulate 
the commons; or, (2) the commons could be converted into a system of 
private ownership, which would limit access and encourage protection of 
resources. Hardin principally favored the second option, but scientists 
and policy makers following this logic have generally proposed both. 
While a variety of approaches have been employed to try to manage fish-
eries, the most pervasive explanation for fisheries depletion or collapse in 
scientific and policy circles remains the tragedy of the commons thesis.

We find the tragedy of the commons perspective to be sociologically 
imprecise, and thus problematic. It tends to lack historical insights and 
social context, stressing individual behavior, and it focuses on the wrong 
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aspect of social organization, the commons, as the source of the problem 
(Cox 1985). As a counter, we propose that the “tragedy of the commod-
ity” perspective provides a more appropriate analytical framework to 
assess the history of fisheries under capitalist development (see Longo, 
Clausen, and Clark 2015). Here we briefly discuss the logic of capital and 
commodification, in order to outline this approach and to set up some of 
the dynamics that contribute to unequal economic and ecological 
exchange within the global food system.

Capitalism is a system of generalized commodity production, pre-
mised on the endless accumulation of capital. As a grow-or-die system, it 
must expand exchange value, which is purely a quantitative measure 
(Burkett 1999). Economist Robert Heilbroner (1985:36) explained that 
capital is best understood as the “continuous transformation of capital-
as-money into capital-as-commodities, followed by a retransformation of 
capital-as-commodities into capital-as-more-money.” This growth 
dynamic is viewed by capital as limitless.

Karl Marx (1976) examined the one-sidedness of the value form in 
capitalism. Capital treats nature as a “free gift.” At the center of Marx’s 
critique of capitalism is the contradiction between wealth (which he 
argued includes nature as well as labor) and value (which capital views as 
based on labor alone). Within Marx’s “ecological value-form analysis,” 
nature constituted, along with labor, one of the two sources of wealth. 
For capital, nature was not part of the value calculus, facilitating the 
destructive tendencies associated with endless accumulation (Burkett 
1999; Marx 1976:745).

From the tragedy of the commodity perspective, the commodity serves 
as the basic unit for understanding the larger culture–nature relations of 
capitalism. An assessment of the commodity and its social relations serves 
as a foundation for analyzing production, exchange, distribution, and 
consumption within the capitalist regime. All of these points are part of 
a definite process. But in a society organized around the dictates of capi-
talist markets, production is the point of departure, as it is broadly geared 
to facilitate capital accumulation. Within this socioeconomic system, a 
commodity is a product sold on a market, produced for exchange rather 
than for use. As Marx (1976) described, during the production process, 
humans interact with the larger biophysical world, directly or through 
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the labor accumulated within technology (e.g., machines). The growth 
imperative of capital subordinates labor and nature to the impulse toward 
further accumulation. It shapes the division of labor, labor conditions, 
and the material exchanges with ecological systems.

Under this system, money dominates the organization of socioecologi-
cal relationships. Marxian economist Paul Burkett (1999:64–65) notes 
that the unity between social production and nature is mystified in the 
operation of capital, by the “increasing domination of exchange value 
over use value.” Money serves as the vehicle by which products are taken 
out of any ecosystem and productive relationship, simply to be exchanged 
within the global market. The representative value of money is abstracted 
from the intricate diversity and subtleties of nature. This results in capi-
talism imposing its logic, often times through the simplification and 
transformation of natural systems to further accumulation. Additionally, 
the ceaseless drive to accumulate generally intensifies production opera-
tions, increasing demands placed on the biophysical world—whether in 
the form of fish harvested from the seas, as resources used in the produc-
tion of commodities, or as waste generated from this process (Longo 
et al. 2015; Schnaiberg 1980; Sweezy 2004). Such actions usually disre-
gard natural cycles, systems, and life cycles that are not immediately rel-
evant to the logic of accumulation, and thus have often resulted in an 
array of ecological contradictions and forms of environmental degrada-
tion (Dickens 2004; Foster 1994, 2000; Foster, Clark, and York 2010; 
Longo et al. 2015, 2016; Sanderson and Frey 2014).

The ability of capital to extract surplus value through commodity pro-
duction is made possible through the exploitation of human labor and the 
expropriation of nature. In other words, capital does not pay the true costs 
of production. The veil of commodity production hides the fact that both 
labor and nature provide the basis of wealth, preventing a systemic assess-
ment of the social relations driving environmental degradation. The trag-
edy of the commodity approach helps lift the veil to reveal the social–natural 
relations of capitalist commodity production that contribute to expropria-
tion, the accumulation of capital, and environmental degradation. By 
shifting the emphasis from individuals toward the systemic dynamics of 
commodification, the approach also illuminates the social forces that con-
tribute to unequal exchanges throughout the global capitalist system.
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�Unequal Economic and Ecological Exchange

The theory of unequal ecological exchange has been used to examine the 
material–ecological flows that transform socioeconomic and environ-
mental relations within and between nations (Bunker 1984; Frey 1994; 
Hornborg 2003). The movement of economic values shadows in com-
plex ways the vertical transference of matter and energy throughout the 
international hierarchy of nations, while producing distinct consequences 
regarding social inequalities and environmental degradation (Foster and 
Holleman 2014; Hornborg 1998; Jorgenson 2006; Rice 2009). Control 
of such economic and material flows is central to the forces of competi-
tion and the accumulation of capital. As a result, unequal economic 
exchange and unequal ecological exchange are intertwined.

Analysis of unequal exchange accompanied the rise and expansion of 
capitalism. Classical political economists, such as Adam Smith (1937), 
John Stuart Mill (1877), and David Ricardo (1951), highlighted that 
colonialism and the plunder of resources from what is now known as the 
global South played an important role in constituting capitalism as a 
system. For Marx (1976:926), “capital comes [into the world] dripping 
from head to toe, from every pore, with blood and dirt.” In large part, 
this is due to the primary accumulation process, which helped establish 
divisions between the core and periphery of the capitalist system, as the 
wealth of distant lands was expropriated through various mechanisms, 
including slavery, the enclosure of commons, destruction of communi-
ties and home markets, and the global division of labor. Marx 
(1976:915–918) drew out these connections, observing “the discovery of 
gold and silver in America, the extirpation, enslavement and entomb-
ment in mines of the indigenous population of that continent, the begin-
nings of the conquest and plunder of India, and the conversion of Africa 
into a preserve for the commercial hunting of blackskins, are all things 
which characterize the dawn of the era of capitalist production. These 
idyllic proceedings are the chief moments of primitive accumulation…. 
The treasures captured outside Europe by undisguised looting, enslave-
ment and murder flowed back to the mother-country and were turned 
into capital there.”
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Marx analyzed how the creation and operations of the global capitalist 
system facilitated the unequal exchange between nations, whereby dis-
tant labor, lands, and ecosystems became mere appendages to the growth 
requirements of the “advanced” center. The extensive division of labor 
and extreme forms of labor exploitation created a situation where “the 
profit rate is generally higher there [i.e., colonies] on account of the lower 
degree of development, and so too is the exploitation of labour, through 
the use of slaves and coolies, etc.” (Marx 1991:345). These historical con-
ditions set up a situation where through international trade, “the privi-
leged country receives more labour in exchange for less, even though this 
difference, the excess, is pocketed by a particular class, just as in the 
exchange between labour and capital in general. Thus in as much as the 
profit rate is higher because it is generally higher in the colonial country, 
favourable natural conditions there may enable it to go hand in hand 
with lower commodity prices” (Marx 1991:345–346). Marx clarified 
that wealth, which includes both nature and labor, is transferred from the 
global South to the North, and accumulated by the capitalist class, as part 
of the unequal exchange process associated within the structure of the 
capital system. Contrary to the notion of comparative advantage, where 
trade can result in both nations benefitting, Marx notes that this process 
often deepens global inequalities between nations, since “two nations 
may exchange according to the law of profit in such a way that both gain, 
but one is always defrauded…. Not only individual capitalists, but also 
nations may continually exchange with one another, may even continu-
ally repeat the exchange on an ever-expanding scale, without for that 
reason necessarily gaining in equal degrees. One of the nations may con-
tinually appropriate for itself a part of the surplus labour of the other, 
giving back nothing for it in the exchange” (Marx 1993:872).

In the 1960s and 1970s, as both dependency and monopoly capital 
theories were being further developed, unequal exchange relations were 
running concerns. Paul Baran and Paul Sweezy (1966) argued that the 
ongoing transfer of wealth from the periphery to the core stemmed from 
the unequal relationship between nations, which created terms of trade 
that favored the global North. Development projects that encouraged 
specialization in raw materials extraction and/or cash crops furthered the 
net transfer of surplus to the core (Frank 1967; Grivan 1976; Guevara 
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1997; Magdoff 1978). Eduardo Galeano (1997:2) explained that “Latin 
America is the region of open veins. Everything, from the discovery until 
our times, has always been transmuted into European—or later United 
States—capital, and as such has accumulated in distant centers of power. 
Everything: the soil, its fruits and its mineral-rich depths, the people and 
their capacity to work and to consume, natural resources and human 
resources.” He goes on to note “the more a product is desired by the 
world market, the greater the misery it brings to the Latin American 
peoples whose sacrifice creates it” (Galeano 1997:61). Arghiri Emmanuel 
(1972) proposed that unequal exchange between nations was rooted in 
the international mobility of capital and the immobility of labor, which 
resulted in the transfer of “hidden” value from low-wage to high-wage 
countries. Samir Amin (1976, 2010) and John Smith (2016) indicate 
that as modern technology is being deployed in production throughout 
the world, global wage inequalities have served as an important founda-
tion for the transfer of value created in the global South to the North.

Unequal ecological exchange suggests that there is an “exchange of 
more ecological use value (or nature’s product) for less” (Foster and 
Holleman 2014:205). In general, it is argued that there is a “vertical flow 
of exports” from the global South to the North, whereby the latter par-
tially externalize their consumption-based environmental costs, which 
increases the concentration of environmental degradation in the former 
(e.g., Bunker 1984; Chase-Dunn 1998; Frey 1994; Hornborg 1998, 
2011; Jorgenson 2006; Jorgenson and Clark 2009; O’Connor 1998; 
Roberts and Parks 2007; Srinivasana et al. 2008). The populations of the 
global North are historically positioned more advantageously in the 
world-economy, and thus are able to secure and maintain favorable terms 
of trade allowing for greater access to the natural resources and sink 
capacity of bio-productive areas within the South. As a result, the coun-
tries in the North over-utilize global “environmental space,” which 
encompasses the stocks of natural resources and waste assimilation prop-
erties of ecological systems supporting human social organization (Rice 
2007, 2008). The misappropriation of environmental space suppresses 
resource consumption opportunities for many countries in the global 
South, which also negatively affects the well-being of their domestic pop-
ulations (Jorgenson, Austin, and Dick 2009).

  B. Clark et al.



  203

Unequal ecological exchange analysis has helped reveal the environ-
mental and social inequalities that have accompanied capitalist develop-
ment. Stephen Bunker and Paul Ciccantell (2005) argue that the central 
feature of the capitalist interstate system has been the systemic exploita-
tion of nature through the international division of labor. As a result, the 
North has been able to over-utilize “environmental space” (Rice 2007). 
Many consumption-based environmental impacts of nations have been 
externalized to the South, such as through deforestation, biodiversity 
loss, water pollution, dumping of toxic waste, and carbon dioxide emis-
sions (e.g., Frey 1994, 2015; Jorgenson 2006; Jorgenson and Clark 2011; 
Lawrence 2009; Rice 2009; Roberts and Parks 2007; Shandra et  al. 
2009a; Shandra, Shor, and London 2009b; Stretesky and Lynch 2009). 
Recent work demonstrates the material–ecological transfer from the 
global South to the North (Foster and Holleman 2014). While this 
approach is still developing in innovative ways, it is clear that it helps 
highlight additional dimensions of the social and ecological transfers and 
inequalities structured by the global capitalist system.

�Sea Slaves

In the contemporary period, slavery is also referred to as “forced labor.” 
While the terms are not always legally identical, they are often used inter-
changeably. The act of owning human beings as property is officially ille-
gal everywhere in the world. Regardless of whether formally considered 
slaves, forced laborers, or debt-peons, these individuals are coerced to 
work, often physically restrained, and endure cruel conditions, including 
mental and physical abuse or threat of abuse (International Labor 
Organization 2015). The process through which individuals are brought 
into these conditions is often called “human trafficking.”

It is estimated that approximately 21–27 million people around the 
world are victims of human trafficking (International Labor Organization 
2013; U.S. Department of State 2015). While it is well known that the 
majority of individuals bonded into slavery are forced into sex-work, 
there is growing awareness that a large number of people who are traf-
ficked into forced labor end up in the global fishing sector (Bales 2016; 
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UNIAP 2009). There is a long history of transporting slaves using ships. 
Today, “sea slaves” are still bound to ships, harvesting, via their labor, 
valuable commodities that are transferred to distant markets.

The actual numbers of individuals who are slaves in the commercial 
fishing sector is unknown. According to some reports, 145,000–200,000 
individuals are enslaved just in Thailand-based fishing operations (Irvine, 
Mohsin, and Olarn 2015). Fishing remains a domain where slavery is 
relatively easy to impose due to its existence in the marine realm. In many 
ways, it is largely out of sight or socially invisible. The global fishing sec-
tor has been notoriously difficult to regulate. Even under established legal 
arrangements, labor practices at sea are some of the most dangerous 
working conditions and illegal fishing is common.

There has been increasing discussion of the labor conditions in the 
fishing sector in the South China Sea (International Labor Organization 
2013). Recent journalist exposés point specifically to the widespread use 
of slave labor in Thailand’s fishing sector, but Thailand is not the only 
nation where such labor is utilized in seafood operations. People have 
been trafficked or exploited in forced labor conditions in the fishing sec-
tors of other Asian and West African nations (International Labor 
Organization 2013, 2015; Urbina 2015a).

In the circulation of capital, labor is key in so far as adding value in the 
production of commodities. To maximize profits, capital attempts to 
minimize wages and other expenses. As Marx (1991) noted, the potential 
profits from the global South were often higher due to extreme forms of 
labor exploitation. Global wage inequalities, especially in regard to slave 
labor, underlie the unequal economic and ecological exchange (Amin 
2010; Foster and Holleman 2014). Slave labor at sea and poor working 
conditions support an extensive global food system, whereby profits 
accumulate along the commodity chain, with little to no wages spent on 
workers at the point of harvest. The goal on these boats is to maximize 
harvests, which affects the population of fish, through what is known as 
the super-exploitation of labor. Many of the operations that use forced 
labor are likely engaged in other unlawful activities, such as illegal fishing, 
which is a rampant problem for the global fishing sector, as it faces serious 
concerns related to fisheries depletion from overfishing and other ecosys-
tem impacts.
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The conditions for these laborers are, of course, dreadful, which results 
in minimal expenses on the part of capital. Those individuals who are 
lucky enough to escape from the ships have described the conditions and 
circumstances. Sea slaves are forced to work long hours with little sleep. 
In order to evade the authorities, fishing operations that utilize slave labor 
sometimes stay at sea for years without returning to port. The fishing 
boats regularly meet with “mother ships” to offload captures, relieve cap-
tains, and receive supplies. When the fishing boats do return to shore, 
laborers are often forcefully secured to the boat via chains and other har-
nesses (International Labor Organization 2013). These conditions at sea 
make labor more easily exploitable as interactions outside the immediate 
individuals on the boat are kept to a minimum.

Physical abuse is common. Individuals are beaten for working too 
slowly and/or making mistakes, such as placing the wrong type of fish in 
a bucket meant for a different species (Urbina 2015b). Workers are often 
sold to other fishing operations, only to experience similar conditions. 
Slaves who are caught trying to escape are subject to beatings and even 
murdered—since they can be replaced under current conditions. Some of 
these workers die from illness, overwork, or drowning during attempts to 
escape. In order to maximize productivity, workers are frequently given 
amphetamines to increase their energy, allowing them to work more 
hours during the day (up to 20 hours). While the labor conditions create 
illness and stimulant drugs are provided, curative medicines are not read-
ily available. Instead the workers suffer with sickness and injuries—such 
as the loss of fingers severed by nylon ropes and nets. The fishing boats are 
relatively small, so when workers are allowed to sleep, they rest in very 
cramped quarters (Environmental Justice Fund 2014; UNIAP 2009).

These working conditions are linked to larger structural changes in the 
international division of labor and the global economy of commodity pro-
duction. Lacking access to the means of production, general trends of over-
production, unemployment, and falling wages, individuals become 
desperate for work. Many of the people who end up on fishing ships as 
slaves initially sought out employment agencies to place them in jobs 
abroad. For example, a large number of Filipino workers have emigrated 
for work in the fishing sector throughout Asia, only to end up being traf-
ficked into slave labor (Urbina 2015a). In the case of Thailand’s fishing 
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sector, poor Thai laborers and migrants from nearby nations such as 
Cambodia, Myanmar, Laos, and Indonesia have been the principal sources 
of slave labor (U.S. Department of State 2015). Oftentimes, individuals are 
promised work abroad in factories or in agriculture, but end up being sold 
to fishing operations. When they arrive, their identification documents are 
confiscated. They are immediately indebted to the brokers and boat cap-
tains for broker’s fees and recruitment costs, and are kept in ongoing debt 
bondage for many years (U.S. Department of State 2015; UNIAP 2009).

Fisheries using slave labor are not marginal operations within the 
global economy. Thailand is the third largest exporter of seafood com-
modities, behind China and Norway, with exports valued at about $7 
billion annually (United Nations 2014). The United States and the 
European Union are the largest importers of fish from Thailand. The fish 
captured by slave labor is not always directly exported for human con-
sumption, as it also provides an array of resources used throughout the 
commodity chain and in products destined for the global North. The 
connections of slave labor to other commodities and environmental deg-
radation are evident when considering marine production in general.

Thailand’s capture fishing sector has experienced the challenge now 
commonly associated with depleted fisheries. Large-scale industrial fish-
ing operations have been introduced to maximize harvests. The sole focus 
on maximizing profit, and the general disregard for environmental condi-
tions and life cycles, has led to a situation where fish are being captured 
at a rate faster than they can reproduce. As more fish are extracted at an 
increasingly faster pace from marine systems, the populations of desired 
species are plummeting. The Food and Agriculture Organization of the 
United Nations estimates that approximately two-thirds of the world’s 
fisheries are either overfished or fully fished (United Nations 2014). The 
bounty of the oceans is being diminished through commodity produc-
tion systems, as profits accumulate along the commodity chain.

According to a report by the Environmental Justice Fund (2014), using 
data from the Department of Fisheries in Thailand, the fish catch on Thai 
fishing boats have been in decline over the last several decades. An increasing 
effort is required to capture fish in the surrounding waters including the Gulf 
of Thailand, Andaman Sea, and the South China Sea. In fisheries science, 
this is measured as catch per unit effort (CPUE), which is a calculation of the 
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type and amount of capture practices in relation to the total numbers or 
weights of captured fish. It provides an indication of the relative abundance 
of fish populations and the energy and capacity required to capture fish. A 
decreasing CPUE can be an indication of a reduction in available fish, as 
they become scarcer and harder to capture. In the case of Thailand, it has 
been estimated the there was a 97 percent reduction in CPUE in the Gulf of 
Thailand since the 1960s (Environmental Justice Fund 2014). Thus, fishing 
boats in this part of the world are paradoxically increasing their capacity 
(size), energy, and time fishing, which only exacerbates the decline in cap-
tures. Such conditions create economic problems, as the expenses of operat-
ing a fishing boat increase due to the time at sea, the distance that must be 
traveled to capture fish, and the types of boats required for such activities. 
Due to the dynamics of global fisheries markets, including the growth of 
aquaculture, the fastest growing food sector in the world, fishing boats are 
not necessarily able to reap increased returns on scarcer captures. Under 
these conditions, exploiting slave labor has served as a way to minimize labor 
costs in an effort to maintain profitability.

A result of these changing marine and economic circumstances is that 
large portions of the captures in Thailand’s slave-labor fishing boats are so-
called trash fish—a catch-all term referring to sea life that have little or no 
direct market value, unless transformed into a different commodity. Non-
targeted fish, such as bycatch or trash fish, are usually processed and turned 
into fishmeal and sometimes fish oil, which is used in products like animal 
feed and fertilizer. The capture of non-targeted fish has long had ecological 
consequences, exhausting a broad range of marine species, on which many 
people throughout the world depend (Clausen and Clark 2005).

The leading seafood commodity exported from Thailand is shrimp. In 
2009, Thailand exported over $2.7 billion in shrimp products (United 
Nations 2011). Although there is some small-scale capture of shrimp in 
Thailand, a large portion of export shrimp from Thailand is reared in 
aquaculture facilities. Of the almost 600,000 tons of shrimp and prawns 
produced in Thailand in 2010, 90 percent was farmed (United Nations 
2011). Thus, the vast majority of the exported shrimp is not directly cap-
tured by slave labor. Nevertheless, the connection between slavery at sea 
and farmed production of seafood remains strong when considering the 
historical developments within the larger commodity sector.
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Given the declining fish population of targeted fish, trash fish are increas-
ingly seen as means to supply needed resources for other commodity lines. 
The largest consumers of fishmeal are aquaculture and livestock operations. 
In particular, shrimp aquaculture facilities use fishmeal and fish oil as 
inputs. Following the commodity chain of global food production, there is 
a direct link between the fishing operations making use of slave labor and 
the shrimp produced in aquaculture facilities for wealthy markets in the 
United States and Europe. The exploitation of slave labor and expropria-
tion of fish populations underlies seafood commodity production, and it is 
not limited to commodities destined for human consumption.

Another major buyer of processed trash fish is the pet food industry. 
Recent investigative reporting following this commodity chain has deter-
mined that leading producers of pet food in the United States and Europe, 
such as Nestlé, use fish captured by ships using slave labor. Thus, pets in 
the wealthiest part of the world are fed products of slave labor that are 
increasing the pressures placed on fish populations. According to a recent 
New York Times report, “The United States is the biggest customer of Thai 
fish, and pet food is among the fastest growing exports from Thailand, 
more than doubling since 2009” (Urbina 2015b). Sales of fish for pet food 
totaled over $190 million in 2014. “The average pet cat in the United 
States eats 30 pounds of fish per year, about double that of a typical 
American” (Urbina 2015b). The pets of the global North also thrive on the 
slavery, humiliation, deprivation, and murder of the poorest workers in 
the world. All the while, capital accumulates along the commodity chain, 
transferring wealth through unequal economic and ecological exchange, 
expropriating environmental space within the global South, as global 
inequality deepens and the ecological conditions in the oceans worsen.

�Slime Lines

The capture of fish is often glamorized, such as in literary works like The 
Old Man and the Sea and Moby Dick (Muszynski 1996). Contemporary 
versions of this narrative can be found in reality shows on television, such 
as The Deadliest Catch. These romantic, often masculine, notions of fish-
ing in the open ocean are far from the reality of the international division 
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of labor and the forced fishing labor described above. Just as concerning, 
however, is how pervasive commodity fetishism is in regard to this indus-
try. The laborers who do the remainder of the work to prepare fish for sale 
after capture are largely invisible. Thus, it is important to note that labor 
abuses do not end when the fishing boats reach the shore or transfer their 
catch. Once fish have been captured from the ocean, or harvested from 
aquaculture facilities, they are often delivered to a land-based processing 
plant where a different population of workers are required to prepare the 
seafood for global markets.

Seafood processing plants are sometimes referred to as “slime lines” 
due to the factory-like design of dead fish moving down conveyor belts, 
passing through the hands of multiple workers involved in single-skill 
tasks. In this highly Taylorized operation, each worker is responsible for 
one part of the disassembly of the marine species, such as heading, gut-
ting, skinning, filleting, peeling, cleaning, and sorting (Jeebhay, Robins, 
and Lopata 2004). Not all processing plants use the same design, and the 
worker’s task will of course vary by the species being butchered, but the 
extensive division of labor associated with mass production, standardiza-
tion, and a deskilled labor force is fairly common throughout the seafood 
processing sector. With this industrial design arises similar potentials for 
labor exploitation, as is seen in other sectors, such as garment manufac-
turing. Here we briefly highlight the worker abuses associated with sea-
food processing plants, including child labor, occupational hazards, and 
reliance on vulnerable migrant laborers. In the effort to maximize profits, 
capital seeks a cheap labor force, resulting in gross forms of social inequal-
ity and both unequal economic and ecological exchange.

The International Labor Organization defines child labor as work in 
conditions that “deprive children of their childhood, their potential, and 
their dignity, and that [are] harmful to physical and mental development” 
(Asia Foundation and International Labor Organization 2015:41). It 
refers to work that is mentally, physically, socially, or morally dangerous 
and harmful to children, requiring them to leave school early or attempt 
to combine school attendance with excessively long and heavy work. The 
International Labor Organization (2015) estimates that 168 million chil-
dren between the ages of 5 and 17 currently work under conditions that 
are considered illegal, hazardous, or extremely exploitative. Underage 
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children work at various jobs around the world, usually because they and 
their families are extremely poor. By far, agriculture and fishing industries 
combined have the highest incidence of child labor, with 59 percent of 
children 5–17 years old, who are working, employed in these sectors.

A recent investigation presents qualitative data documenting the extent 
of child labor in the marine seafood processing plants of Thailand. There 
are currently 185 registered shrimp processing facilities in Thailand. 
Seventeen of these are large-scale processing sites, while the majority are 
small- and medium-sized facilities. The Asia Foundation and the 
International Labor Organization collaborated to conduct focus group 
discussions and interviews with child workers and their families in vari-
ous Thai communities that host seafood processing plants. The goal of 
the project was to gain better and more detailed information regarding 
child labor and labor conditions within seafood processing. The findings 
are that a high proportion of children working in the seafood industry fell 
under the International Labor Organization definition of child labor—
36 percent of children in one province and 40 percent of children in 
another. On average, one in three children employed in seafood process-
ing are not attending school, with one province reporting as high as 79 
percent of the child workers with no regular school attendance (Asia 
Foundation and International Labor Organization 2015:127). Among 
non-school-going children in the seafood processing industries, the main 
reason given for non-attendance is financial, with 56 percent of children 
needing to work for family income. Given the lucrative nature of the 
shrimp industry with profitable exports to restaurants around the world, 
it is evident that this commodity sector, with its low wages, results in the 
exchange of more labor and ecological use value for less within the global 
economic system.

In addition to forgoing an education, children working in the seafood 
processing industries are more frequently exposed to occupational haz-
ards than those who work in other industries, which create distinct pat-
terns of environmental dangers and risks. In an effort to minimize costs, 
there is a tendency to avoid investment in worker safety precautions or 
appropriate handling of waste and hazardous outputs, which helps 
deepen the consequences of unequal exchange. Approximately 26 per-
cent of children work directly with fire, gas, or flames, and 23 percent 
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work in wet and dirty conditions (Asia Foundation and International 
Labor Organization 2015:16). These hazardous conditions result in chil-
dren who work in seafood processing plants being twice as likely to be 
injured in comparison with other industries. These children also work 
very long hours in comparison to other jobs. Many of the children report 
working between the hours of 10:00 p.m. and 6:00 a.m. In comparison 
to other industries, shrimp and seafood plants have three times the pro-
portion of children working during the night (Asia Foundation and 
International Labor Organization 2015:110).

The risks of working in these seafood processing plants are not limited 
to children. Processing plants pose safety risks such as mechanical and 
electrical accidents, excessive noise, low temperatures, bacterial and para-
sitic infections, and bioaerosol exposure containing allergens and toxins. 
The health impacts resulting from these workplace hazards are numerous, 
including cuts, lacerations, skin infections, sepsis, asthma, and cumula-
tive trauma disorders (Jeebhay et al. 2004). The inhalation of wet aerosols 
is a less obvious but quite dangerous form of occupational exposure, 
occurring when workers breathe in the spray from the heading and gut-
ting stations. Additionally, inhalation of formalin and hydrogen sulfide 
gas from decomposing fish is a health concern. The intensification and 
expansion of production in this commodity sector has led to more fre-
quent reporting of occupational health problems, suggesting that the 
need for safety equipment and redesign of workplaces has not been 
addressed. The global organization of seafood production results in dis-
proportionate health and environmental burdens being placed on vulner-
able populations, extending from sea slaves to children to workers in 
general.

Industrialized fishing has a long history of exploiting workers in order 
to expand profits. This pattern is just as evident in the global North as it 
is in Thailand, demonstrating the exploitive nature of the marine fishing 
industry as part of the larger capitalist food system. Worker abuses extend 
beyond the use of child labor and hazardous workplaces, and include the 
exploitation of vulnerable migrant labor populations who provide cheap 
labor for the industry. Workers, in addition to the seafood, are considered 
nothing more than a commodity to be bought at the cheapest price and 
replaced when no longer deemed useful. For example, the early salmon 
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processing plants of the Pacific Northwest used Chinese immigrant labor 
to reduce labor costs. Patricia Roy (1989) documents how owners of the 
processing plants preferred Chinese labor because this population, due to 
discrimination in other parts of the labor market, had to accept the low 
pay, unpleasant working conditions, and uncertainties of the short sea-
son. Chinese labor was heavily relied upon in the salmon processing 
plants until mechanization and the invention of the “Iron Chink” that 
replaced some of the human labor requirements. The Iron Chink was a 
racist name for a machine that displaced Chinese human labor, and gut-
ted and cleaned salmon at a rate comparable to the work of 30 to 40 
skilled workers (Radke and Radke 2002). These transformations resulted 
in the exploitation of labor and the increasing intensity of production, 
which accompanied expanding the market for seafood at the expense of 
fish populations and the well-being of workers.

Domestic examples in the United States highlight common patterns 
throughout the capitalist system, where commodity production allows 
for distinct conditions of accumulation and exploitation. The invisibility 
and struggle of migrant populations used for salmon processing continue 
in that industry today. In Oregon, Washington, and Alaska, Chinese 
labor began to decline in the 1950s. They were replaced with Mexican 
and Filipino workers (U.S. Bureau of Labor Statistics 2012). As in other 
industries, undocumented workers with limited language skills are a vul-
nerable population, forced to work long hours and afraid to complain for 
fear of being fired.

The seafood processing plants in Alaska implemented a new way to 
depress wages through the use of temporary work visas. The Summer 
Work Travel program, designed by the U.S.  Department of State, 
provides J-1 visas to more than 100,000 college students from around 
the world, allowing them to work for three months in the United States 
and then to travel for one month. These workers are exempt from Social 
Security, Medicaid, and federal unemployment taxes, which saves com-
panies about 8 percent of the wages per person. Processing plant own-
ers, who depend on seasonal work in the summer, are eager to reduce 
payroll costs by hiring these international workers. In addition, employ-
ers do not have to pay health insurance since the participants must pay 
for it themselves. This plan depresses wages because it gives employers 
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access to workers from other countries who are eager to accept any wage 
and who are already in debt for the several thousand dollars in fees, travel 
costs, and so on, for the program. Many of these workers are virtually 
indentured to the processing owners and are unable to challenge low pay 
and poor working and housing conditions in rural Alaskan fishing towns.

The J-1 visa exchange structure was established in 1961, and has grown 
dramatically in the past decade. From 2000 to 2001, the number of J-1 visas 
nearly doubled from 56,000 to 103,000 with top sending countries being 
Russia, Ukraine, Turkey, Brazil, and Thailand (Kammer 2011). The recruit-
ment process is blunt, with one website for the Kazakhstan Council for 
Educational Travel (http://kcet.kz/ru/gray) explaining that the seafood pro-
cessing job requires a willingness to “work 16 hours a day, seven days a week 
for cleaning, cutting, and packaging of frozen fish… able to endure four 
months of harsh climate of Alaska and the absence of any entertainment.” 
The promise of making a significant sum of money, compared to their home 
country wages, in a short amount of time, propels young workers to accept 
these positions. It also allows seafood processing plants to increase their prof-
its by employing a transient, subservient, pool of workers.

Slime lines are located along coasts throughout the world. They are an 
important part of the production of global seafood commodities, derived 
from both fisheries and aquaculture operations. This fast-growing com-
modity sector attempts to reduce labor costs through the employment of 
children and migrants. Global wage inequalities help maximize profits 
and facilitate the unequal economic and ecological exchange throughout 
the world-economy. Migrant labor is also exploited within the processing 
plants in the global North to further enhance the accumulation process. 
This commodity sector, given the growth imperative of capitalism, con-
tinues to intensify its operations, resulting in the depletion of fish stock 
throughout the world.

�Conclusion

The ecological transformation of marine systems is intimately connected 
to the structure of the global capitalist economy and the international 
division of labor. The tragedy of the commodity approach helps reveal 
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how the drive for constant accumulation of capital has influenced the 
organization of fishing and processing plants and contributed to the 
expropriation of labor and nature. It emphasizes the unity of social pro-
duction and nature, and it illuminates distinct contradictions of capitalist 
commodity production. Nature is perceived as a free gift to capital and 
does not enter into capitalist accounting. Capital attempts to reduce costs 
to maximize profits. In regard to some fishing operations in Southeast 
Asia, cost reduction has involved the exploitation of sea slaves. These 
operations supply fish for the global market, with the largest shares flow-
ing to Europe and the United States. But due to the overexploitation of 
fish stocks, driven by efforts to provide seafood for the global North, and 
declining target fish populations, they often capture trash fish. These fish 
are used to produce feed inputs, such as fishmeal and fish oil, in aquacul-
ture operations. In Thailand and other Southeast Asian countries, shrimp 
aquaculture is an important food industry. The majority of shrimp con-
sumed in the global North are produced in aquaculture facilities. These 
facilities are also well known for the environmental degradation they 
cause, such as the destruction of crucial coastal ecosystems, especially 
mangrove forests. Trash fish are also used to produce fishmeal for animal 
feed, including the production of pet food.

Periphery nations export the bounty of the oceans to the global North 
and marine populations are depleted. In seafood processing plants, child 
labor and migrant labor are commonly used, in order to suppress labor 
costs. This work tends to be hazardous and expose workers to an array of 
health risks. Global wage inequalities that accompany this international 
division of labor help ensure that accumulation of capital takes place 
along the commodity chain within the seafood sector, while deepening 
social inequalities between classes. Within the global capitalist system, 
unequal economic exchange and unequal ecological exchange are inti-
mately intertwined.

Capital receives more value in  labor power and ecological wealth 
and services for less. The appropriation of productive environmental 
space, whether land or ocean, and labor power is intertwined with 
depleted marine ecosystems. The expropriation of sea life within these 
ecological systems exacerbates the ongoing exploitation of labor  
by creating new socioecological dynamics where extracting the free 
gifts of nature becomes increasingly difficult. The fishing sector in  
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the global South is continually forced to further exploit regional fish-
eries, as global markets persistently reinforce the unequal relationships 
within the global hierarchy of nations. As seafood production shifts 
with the ongoing growth of aquaculture, the depletion of target fish, 
and the expansion in the production of fishmeal and fish oil, the rela-
tionships that connect slave labor, slime lines, and marine degradation 
become more embedded within a system predicated on the constant 
accumulation of capital that creates global social and ecological 
inequalities. The tragedy of the commodity is revealed in the deterio-
ration of marine ecosystems and the human labor on which global 
capital thrives.
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9
History Matters: Contingency 

in the Creation of Ecologically Unequal 
Exchange

Shellen Xiao Wu

In her new book, The Mushroom at the End of the World, Anna Tsing 
(2015) traces the matsutake mushroom from the post-industrial forests 
of the Pacific Northwest, the scarred and exploited woodlands in Yunnan 
in Southeast China, to mushroom suppliers and middlemen, and finally, 
as the beautifully presented product of a culture of gift-giving in Japan. 
Matsutake mushrooms grow particularly well in a relationship of interde-
pendency with second-growth pine forests, which proliferate in high traf-
fic, human-disturbed woodlands. The pines depend on the mushrooms 
to break down soil in nutrient-poor terrains and areas with little to no 
undergrowth. In turn, the mushrooms depend on the pines, which grow 
better than other trees in scarred landscapes cleared by fire and industrial 
forestry. The ecology of industrial ruin paradoxically fosters the rise of 
profitable mushroom trade. The matsutake commodity chain exposes the 
global linkages of capitalism but also its points of discontinuities. The 
interstices and blind spots of capitalist accumulation and commodifica-
tion allow former Hmong and Cambodian refugees, Vietnam veterans, 
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and Japanese American pickers to each find a space of freedom outside 
the confines of modern capitalism. Tsing makes clear the importance of 
history, contingency, and interdependence in the creation of mushroom 
landscapes but also more broadly in our twenty-first-century reassess-
ment of capitalism and science.

We live in a human-disturbed world, where the tendrils of capitalism 
have extended to the furthest reaches of the globe. Yet, Tsing’s work 
exposes the unquantifiable zones outside commodity chains and capital-
ist markets. These regions where salvage accumulation takes place also 
happen to fall into the gray zones of academic disciplines, somewhere 
between science, social sciences, and history. For Tsing, if “progress 
depended on conquering an infinitely rich nature through alienation and 
scalability,” then matsutake uncovers the non-scalability of the world 
(Tsing 2015:135; see also Tsing 2012). In these areas, the ecology is the 
result of human development and the people who participate in salvage 
accumulation the human debris of history, of wars, industrialization, and 
migration. The mushroom pickers cherish the freedom of their pastime. 
Yet, the sale of their pickings in “open ticket” (“an informal mushroom 
buying market in the woods”) connects them back to trading spots, mar-
kets, commodity chains, and ultimately global capitalism (Tsing 
2015:74–83). In other words, their livelihoods and freedom from the 
workplace hierarchy, much like the interdependent relationship between 
matsutake and the ecology of industrial ruin, exist both because of and 
despite unequal exchange.

On the surface coal seems far removed from the matsutake as a com-
modity and as the product of the often exploitative relationship between 
capital and labor. Coal has played an outsized role in the world-system 
literature as the commodity that fueled industrialization and ultimately 
the rise of imperialism in the nineteenth century. Each coal deposit has 
unique characteristics depending on the geology of its location, its own 
history as it were. These characteristics arising from the chemical makeup 
of individual deposits directly affected the development of technologies 
that used coal, from steamship and train engines to stoves and lamps 
(Shulman 2015). In turn, these technological innovations drove both 
global and local demand for coal. The presence of coal deposits did not 
necessarily lead to industrialization. An entire economic literature has 
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sprouted on the so-called resource curse to describe the phenomenon of 
resource-rich countries which nevertheless develop more slowly than 
other countries with fewer natural resources (Sachs and Warner 2001). 
Yet on closer examination, what is chalked up to the “curse” is in fact 
often the result of particular histories in particular places. We can apply 
the lessons of the matsutake to coal. In both instances, historical contin-
gency led to a chain of events that allowed each to take its place in a 
global network of capital.

Historical contingency and ecological difference introduce what Tsing 
(2005) terms “friction” to the study of capitalism, or the unquantifiable 
result of specific places and contexts. For example, anthracite gained 
prominence on the American market only after the discovery and exploi-
tation of major deposits in western Pennsylvania and the construction of 
expensive infrastructure, including a canal system to transport coal from 
mines in the interior to markets in East Coast big cities like Philadelphia, 
Baltimore, and New York. Initially, consumers found top-grade anthra-
cite difficult to light and the resulting fire hard to control. Some consum-
ers could not light the coal and dumped shipments on the streets to use 
as paving stones. Mining companies needed engineers and inventors to 
adjust the design of various technologies from engines to stoves in order 
to create the market for anthracite (Jones 2010, 2014). The expensive 
process of creating demand financially ruined more than a few of the 
early pioneers in the American coal industry. To speak of coal as a uni-
form commodity obscures the distinctive historical context for the use of 
resources and patterns of consumption. In the United States, this history 
explains the dominance of the Northeast and the Mid-Atlantic region in 
nineteenth century industrialization. Inland regions that provided the 
coal and oil bore the environmental costs for the rapidly growing energy 
use of major East Coast cities (Jones 2014:66–70, 86). At the same time, 
regions outside these networks, including the American South, quickly 
fell behind in energy use. The ecologically unequal exchange of the 
American energy market resulted from the accident of geology and was 
subsequently amplified by the uneven development of infrastructure.

The American case study was hardly unique. In other parts of the 
world, ecologically unequal relationships evolved out of specific environ-
mental constraints and historical contingency. By focusing on a case 
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study with which I am most familiar—coal and mining in China—I aim 
to bring a historical perspective to the discussions of this volume on eco-
logically unequal exchange. While the world-systems literature provides a 
useful framework for understanding global connections, Bunker 
(1985:38, Bunker, page 27, this volume) pointed out the limitations of 
generalized theory, arguing that “theories which assign explanatory pri-
macy either to global or to regional systems ignore historical processes, 
continuities, and dynamics in other systems.” Energy extraction and use 
developed in China on a very different trajectory than in Europe or the 
Amazon Basin in Brazil that Bunker focused on in his fieldwork. This 
difference resulted from unique aspects of Chinese geography and geol-
ogy, as well as China’s response to imperialism from the late nineteenth 
century. The country’s sheer size and competing interests between Western 
powers resulted in China’s escape from full colonization. As a result, while 
ecologically unequal exchange is present within China, the country as a 
whole did not fall into the development trap of other third world coun-
tries. The so called “resource curse” did not strike China, despite consid-
erable Western interest in its coal reserves in the nineteenth century.

�The Ecological Limits of Growth

Over the course of the nineteenth century fossil fuels replaced wood as 
the dominant form of energy used in human society. The transition in 
energy regime that began as a result of geographically specific environ-
mental constraints led to a series of technological innovations, which in 
turn informed a growing divergence between industrialized countries and 
the rest of the world. Historians, economists, and other social scientists 
from Max Weber and Werner Sombart at the start of the twentieth cen-
tury to John Ulric Nef, Fred Cottrell, Edward Anthony Wrigley, and Rolf 
Peter Sieferle into the twenty-first pinpointed coal as a key factor in the 
creation of a modern capitalist world order (Berman 1982; Cottrell 1955; 
Nef 1966; Schivelbusch 1986; Sieferle 2001; Smil 1994; Sombart 1902; 
Weber 1904/1958; Wrigley 1988; Sugihara 2003). The importance of 
coal supplies depended on their location, particularly proximity to trans-
portation, as well as suitability for industrial use.
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Environmentally, both Europe and China entered into a period of 
intensifying use of natural resources in the sixteenth century. Deforestation 
in Europe meant that the large logs used to build ships had to travel lon-
ger distances to reach port cities. England already switched to the use of 
coal in the sixteenth century for heating and metallurgy. Similarly, major 
centers of the porcelain industry in China, in Jingdezhen in Jiangxi prov-
ince, for instance, used coal for kilns as the surrounding countryside 
became denuded of large forests. In order to satisfy growing population 
demands, women and children turned to piecework and home weaving 
to produce extra income. Increasing efficiency in human labor neverthe-
less failed to fully counter ecological constraints: the limited supplies of 
commodities, such as cotton for homespun, and of energy sources (Elvin 
1972).

At this critical juncture, the opening of the New World opened up the 
logjam for Europe. In Jason Moore’s (2015:85, 144) recent work, 
Capitalism in the Web of Life, he places the impetus for capital accumula-
tion in the progressive opening of various forms of frontiers—agrarian 
frontiers as well as the vertical frontiers of coal and oil. For Moore 
(2015:132), modernity’s energy revolution dates back to increases of coal 
production starting in the 1530s in England. He traces capitalism’s cur-
rent crisis to the end of Cheap Nature and the seemingly endless geo-
graphical expansion and technological innovations of the past 500 years, 
which stimulated and enabled the accumulation of capital by the progres-
sive appropriation of new and unpaid sources of work. Moore adds to the 
discussion a much-needed spatial component of analysis. From the 
1970s, the expansion of capitalism encountered the exhaustion of natural 
resources and new frontiers, both on Earth’s surface and vertically in the 
subterranean realms. In the last few years, deep sea drilling and fracking, 
as well as geopolitical realignment of new resource frontiers in Brazil and 
Russia, have led OPEC to increase production to maintain market share, 
resulting in the virtual collapse of oil prices by late 2015. Yet, paradoxi-
cally, low energy prices have failed to stimulate global economies and 
have instead appeared to portend further global turmoil in the markets 
and deepening recession in developing countries dependent on China’s 
seemingly insatiable energy demands. Moore’s work updates both the 
work of classical theorists like Werner Sombart and Max Weber, as well 
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as world-systems theorists since Wallerstein (1974–2011), including 
Andre Gunder Frank (1998) and Giovanni Arrighi (2007, 2010). He 
connects this long-standing debate with growing concerns about the eco-
logical costs of industrialization, costs that thus far have been largely hid-
den or at least underestimated in the discussion about nature and 
capital.

Moore (2015) did not focus on China’s role in the creation and decline 
of Cheap Nature. Frank (1998) and Arrighi (2007, 2010), on the other 
hand, both recognized the temporary ascendance of Europe as the center 
of the modern world order from circa 1450 to the long nineteenth cen-
tury, the decline of the American core since the 1970s, and since the 
1990s, China’s resumption of its place at the core of a Sino-centric world 
order (Arrighi 2007; Frank 1998). Both scholars used Marxism, capital-
ism, and environmental histories of energy to modify Wallerstein’s 
(1974–2011) classical formulation of world-system theory. In his later 
works Arrighi located East Asia’s lack of overseas empires as the point of 
departure for the great divergence. Arrighi’s (2007) Adam Smith in Beijing 
and subsequently Moore’s (2015) Great Frontier both employed histori-
cal arguments to explain capitalism’s global spread, as well as its limita-
tions. With his background in geography, Moore is acutely attuned to the 
spatial dimension of capitalism’s spread. The opening of new frontiers 
through the nineteenth century resulted in the effective subjugation and 
removal of American Indians to arid reservations—until even these areas, 
with the discovery of oil and other natural resources—became contested 
zones. Oklahoma and the Dakotas, for example, became desirable places 
only after the discovery of fossil fuel deposits underground. Cheap Nature 
benefited from the free or undercompensated labor of colonized and con-
quered peoples, such as the American Indians or the Indians in Asia, 
whose wealth and agricultural output paid for the British Empire. In 
return the Indian Subcontinent experienced nearly zero economic growth 
from 1820 to the 1870s and the effective destruction of a thriving local 
textile industry through their incorporation into the British commodi-
ties/industrial market. Cheap Nature was thus bound to the disposses-
sion and unequal relationship of the colonial system. Indigenous peoples 
and women and children enabled Cheap Nature because they failed to 
receive fair compensation for their lands, resources, and work. By this 
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logic, modern capitalism both created and maintained ecologically 
unequal exchange, encompassing even Anna Tsing’s (2015) mushroom 
pickers in their salvage accumulation.

China did not have the good fortune of opening the New World fron-
tiers to break through its ecological constraints. Nevertheless, coal played 
an important role in China’s entry into the modern world order. The 
importance of coal to industrialization was only recognized in retrospect. 
China has a long history in the mining of various metals, stones, and 
coal. Archaeological excavations have uncovered mines dating from the 
Warring States period (475–221 BCE) that already used sophisticated 
timbering methods (Golas 1999:11–12). Between 750 and 1000 CE the 
production of pig iron grew sixfold, relying for fuel on massive quantities 
of coal (Hartwell 1967:104). The environmental historian Mark Elvin 
(1972) first formulated the “high-level equilibrium trap” to explain why 
industrialization started in England rather than in China, despite more 
advanced technologies and agricultural production in the latter already in 
the fourteenth century. Elvin argued that the greater efficiencies of the 
domestic trade network, in addition to China’s more advanced techno-
logical development, including in areas like textiles and mining, led to 
incremental increases in productivity and eventually stagnation. The fun-
damental idea behind the “high-level equilibrium” had been around since 
the 1930s, when Western missionaries and developmental experts first 
attempted to enact rural reform in China (Zanasi 2013). But whereas in 
the 1930s Western experts formulated their ideas based on very limited 
knowledge of Chinese environmental conditions, Elvin progressively 
refined his argument through a longue durée analysis of Chinese environ-
mental history. Using a variety of sources, including poetry and literati 
writings, Elvin uncovered a utilitarian view of nature in China that dated 
to antiquity. For Elvin, extensive references from Chinese literature dis-
played a pattern of extensive exploitation of natural resources in China 
long before the Mao era and its calls for the conquest of nature through 
environmentally disastrous large-scale engineering plans (Elvin 2004). 
Although today we are most familiar with the man-made disasters of the 
1960s and 1970s, including structurally unsound dams, strip mining, 
and massive Soviet-style industrial works, environmental degradation in 
China had begun long before the modern era (Shapiro 2001).
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Subsequently, other Chinese environmental historians have come to 
similar conclusions. Robert Marks (1998, 2011) has shown how in order 
to feed a rapidly growing population, particularly in the outwardly pros-
perous seventeenth and eighteenth centuries, the late imperial Chinese 
state and bureaucracy turned to intensive exploitation of nature as a solu-
tion to exponentially escalating demands for resources. Mid-eighteenth 
century observers noticed the collapse of copper-bearing hills after a 
period of intensive mining, as well as the depletion of soil fertility on 
newly opened frontier lands (Marks 2011:220). In the late eighteenth 
century, the official Hong Liangqi warned Qing officials of impending 
crisis from an unchecked rise in population. Much like the English author 
Thomas Malthus, Hong argued that “The amount of [available land and 
housing] has only doubled, or at the most, increased three to five times, 
while the population has grown ten to twenty times…. the resources with 
which Heaven-and-earth nourish the people are finite” (Marks 2011:221). 
These were not isolated instances. Chinese officials, however, did not look 
outwards for solutions to the issue of environmental depletion. Instead, 
eighteenth and nineteenth century officials subscribed to a statecraft 
school of governance, which emphasized the cultivation of practical 
industries, such as the silk farming or mining, to foster economic growth 
(Rowe 2001).

Despite a devoted coterie of provincial officials who worked to foster 
growth and provide practical solutions for problems in the areas under 
their jurisdiction, there is considerable evidence that the rapid growth of 
the Chinese population created increasing ecological constraints by the 
late eighteenth century. By examining both Chinese and Jesuit discussion 
of agricultural practices in the late imperial period, Elvin (2004) argues 
that, based on contemporary accounts, most of China’s areas of intensive 
agricultural development did not practice fallowing, a prevalent agricul-
tural practice in Europe. Population pressures created the need for fields 
to produce yearly, and restoration of soil fertility relied on intensive appli-
cation of fertilizers. Given the paucity of large draft animals in most parts 
of the country, restoration of soil fertility relied on human excrement as 
the primary fertilizer. Farmers applied fertilizer not just to the most 
important crops, but every plant, multiple times during the growth cycle. 
Jesuits traveling in parts of the country outside of the capital in Beijing 
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and other major cities noted arid and desolate mountainscapes. The dense 
population meant that exhausted soils nevertheless needed to produce 
multiple crops per year (Elvin 2004:466).

More recent works in environmental history similarly point to the 
exhaustion of Chinese soil fertility in significant parts of the country by 
the nineteenth century. John Richard’s (2003) comparative study of fron-
tiers contrasted the success of forestry efforts in Japan to the escalating 
costs of hydraulic maintenance in China. In some domains of Japan, 
agricultural writers advocated the use of fishmeal as a source of fertilizer 
for agriculture (Arch 2015; Richards 2003). On the other hand, by the 
mid-nineteenth century in China even the intensive application of fertil-
izer made little difference as ecological damage forced farmers off the 
land. Impoverished Chinese peasants resorted to finding employment in 
the international coolie trade. Conditions in South American plantations 
that employed coolie labor were brutal and akin to slavery. Few of those 
recruited for the coolie trade returned home alive. Yet, those who joined 
the coolie trade may not have had a choice. Gregory Cushman’s (2013) 
examination of the Pacific guano trade shows how ecological collapse and 
rural dispossession in China led to the trans-Pacific coolie trade in the 
nineteenth century. Countless coolies committed suicide rather than 
continue to work in inhumane conditions (Clark and Foster 2009; 
Cushman 2013). Historically contingent environmental conditions 
resulting from rapid population growth coupled with bureaucratic stag-
nation helped to create this condition of ecologically unequal exchange. 
The export of coolie labor suggests that rather than turning to coal for an 
energy breakthrough, China released its excess population pressures by 
other means through the growing linkages of global commodity chains.

The question of coal and China’s divergent path of development from 
Europe returned to prominence with Kenneth Pomeranz’s (2002) publi-
cation of The Great Divergence. Pomeranz revisited some of the issues 
central to the “high-level equilibrium trap” thesis, but also expanded his 
lens to the resource frontiers. In both Europe and China, he argued, tech-
nological innovations and piecework labor contributed to incremental 
improvements in productivity. He made the strongest case for the argu-
ment that what made the difference for Europe to make a giant leap in 
progress, leading to industrialization, was the opening of the New World 
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Frontiers—the Cheap Nature of Jason Moore’s (2015) telling. 
Environmental conditions played an essential role in long-term shifts in 
the economic and commodity ties between different world regions. 
Parthasarathi (2011) has similarly argued for environmental differences 
as the cause of the great divergence. Both Parthasarathi (2011) and 
Pomeranz (2002) located the divergent fates of China and Europe around 
the late eighteenth century, before which Asian populations enjoyed liv-
ing standards on par if not above their European counterparts. 
Parthasarathi has further argued for considerably different environmental 
constraints between China and India in the seventeenth and eighteenth 
centuries. He pointed out that the Indian subcontinent did not have the 
same ecological constraints and shortage of wood as England (Parthasarathi 
2011:13). In the seventeenth and eighteenth centuries, significant por-
tions of India remained densely wooded, unlike the denuded landscape 
of England by that time, which spurred the transition to coal.

China, however, did have deforestation problems, as well as significant 
coal deposits. Pomeranz (2000) pointed to the geographical disadvantage of 
coal supplies in China, which were clustered in the Northwest. Remote coal 
mines had no incentive to increase production because transportation prob-
lems prevented them from supplying the fuel needs of large cities (Pomeranz 
2000:63). Pomeranz further argued that geological differences between 
English and Chinese mines acted as a further disincentive for Chinese inno-
vation; Chinese coalmines for the most part did not face significant prob-
lems with water accumulation requiring the use of mechanical pumps, the 
initial use for steam engines. The original Newcomen steam engines were so 
inefficient that outside of collieries the cost of fuel made their use prohibi-
tively expensive and impractical. Ventilation, rather than ways to remove 
water as in England, was the chief technical problem in Chinese mines. 
Pomeranz (2000:66–67) also cited the distance of major coal supplies from 
the wealthy Yangzi Delta region as a factor in limiting the transmission and 
advancement of technological expertise. Parthasarathi (2011:162–164) 
agreed with Pomeranz on the importance of geography and environment 
but differed on the question of coal, arguing that coastal regions did in fact 
have access to coal. Both works explore the key question of why the avail-
ability of coal did not necessarily lead to industrialization and whether there 
are other factors in addition to the conditions listed above.
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It would not be until the twentieth century before Chinese writers 
recognized, as did Max Weber (1904/1958), the connection between fos-
sil fuels and the capitalistic world economic system. By the early twenti-
eth century, discussion of coal lost the specificity of local needs and 
instead elevated it to the essential fuel of industrialization. I have argued 
elsewhere that the Chinese transition in energy regime and adoption of 
coal as the fuel of industrialization happened in discourse and in law long 
before official statistics reflected this change (Wu 2014, 2015). These 
changes were a historically and place-specific response to the arrival of 
Western science and technologies. Coal went from a useful mineral to a 
fuel for industrialization by the end of the nineteenth century. 
Geographical difference and historical contingency both contributed to a 
distinctively Chinese trajectory of industrialization. The historical argu-
ment grounds theoretical discussions of capitalism, world-systems, and 
energy regimes in specific contexts and provides insight to the non-
scalable aspects of the coal question. Coal was widely used for heating 
purposes in north China and in other parts of the country with coal sup-
plies. Farmers mined coal in the winter months. Most output did not 
travel very far from the mines because while officials saw coal as impor-
tant for people’s livelihoods, it was not considered a valuable commodity. 
In contrast, silver and copper used in East Asian currencies underpinned 
inter-Asia trade and made up significant proportions of Chinese and 
Japanese exports and imports (von Glahn 1996:209–229). For these 
metals, the Qing court oversaw an elaborate transport network that 
moved silver and copper from mines in the Southwest to mints in the 
capital, over steep and treacherous roads.

The sheer size and geographical diversity of the Chinese mainland, as 
well as a waning but still powerful Qing state kept imperialist interests at 
bay until fairly late in the Great Powers land grab in the nineteenth cen-
tury. In the years between the Sino-Japanese War (1894–1895) and the 
collapse of the Qing dynasty in 1911, however, Western powers gained 
significant mining and railroad rights in provinces across China. Britain, 
France, Germany, and the other Western powers attempted to create a 
resource frontier in China as they had earlier done so with guano in Peru, 
diamond and precious metals in Africa, and coal in fueling depots around 
the world. To counter foreign demands for mining rights in the interior, 
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both the central government and provincial elites adopted the separation 
of surface and mining rights and sought to increase state control over 
minerals, in some provinces establishing outright monopolies over all 
mining activities. Despite the declining fortunes of the ruling Qing 
regime in the nineteenth century, China was never fully colonized and as 
a result, officials and reformers had considerable leeway to impose their 
own set of laws and regulations on the mineral industry (Wu 2012).

The failure of Western encroachment on Chinese mineral rights was 
certainly not due to the lack of interest (Wu 2014). In 1885, the German 
geographer Ferdinand Richthofen published a folio of maps of China as 
a supplement to his China volumes based on a series of seven expeditions 
he conducted in China from 1868 to 1872. Prior to Richthofen’s (1903) 
discoveries, the state of Pennsylvania contained the world’s largest known 
coal-fields by area; merely the province of Shanxi, wrote Richthofen, 
would dwarf Pennsylvania’s coal deposits. For centuries China had pro-
duced exquisite silks, porcelain, and exported tea, but Richthofen’s maps 
suggested its true treasures for a power hungry, modernizing Europe—
what lay beneath the surface of the land. In addition to the maps, during 
his time in China Richthofen wrote a series of detailed letters during 
1870–1872 to the British controlled Shanghai Chamber of Commerce 
on the mineral deposits in the Chinese interior. Richthofen (1903) wrote 
a total of 11 letters from 1870 to 1872 and discussed in these letters 
Hunan, Hubei, Henan, Shanxi, Zhejiang, Gansu, the area around 
Nanjing, Sichuan, Zhili, and Mongolia. He devoted a section in each let-
ter to the topography of the regions he traveled through but focused on 
the valuable exports of each province, and chief among these the mineral 
products.

In Shanxi Province, Richthofen (1903:43) described the undulating 
highlands in the southern regions of the province, with a thick layer of 
loess covering the ground and intersected by deep watercourses:

It will be seen that Shansi is one of the most remarkable coal and iron 
regions in the world; and some of the details which I will give will make it 
patent that the world, at the present rate of consumption of coal, could be 
supplied for thousands of years from Shansi alone. Professor Dana, in com-
paring the proportions in which, in different countries, the area of the coal 
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land is to the total area, says: - “The State of Pennsylvania leads the world, 
its area of 43,960 square miles embracing 20,000 of coal land.” It is very 
probable that, on closer examination, the province of Shansi in China, 
with an area of about 55,000 square miles, will take the palm from 
Pennsylvania, by a considerably more favorable proportion. But this is not 
yet all the advantages on the side of the Chinese coal fields. Another is 
afforded in the ease and cheapness with which coal can be extracted on a 
large scale.

On the other hand, the whole of this great coal and iron region labours 
under two great disadvantages. Firstly, it is situated a distance away from 
the coast, and from rivers that are fit for other navigation than by small 
Chinese boats; and secondly, the whole of the coal formation rests, as it 
were, on a platform raised a few thousand feet above the adjoining plain. 
Its steep descent to the latter will not form an obstacle, but at least offers 
great difficulties, to the construction of a railroad, which will be the only 
means of ever bringing to account the mineral wealth of Shansi.

To provide a better conception of the massive extent of the Shanxi coal 
deposits, Richthofen cited the American geologist James Dwight Dana’s 
system of ranking countries and their coal potentials. Dana had measured 
a country’s coal lands as a ratio to the total area. The resulting measure-
ment presented a new way of looking at a country’s wealth and industrial 
potential.

Richthofen’s letters became a turning point in foreign interest in 
Chinese mineral deposits, although the floodgates of European demands 
for mining concessions did not open until after China’s humiliating loss 
in the Sino-Japanese War (1894–1895). Saddled with a considerable 
indemnity payment for the war, the fiscal situation of the central govern-
ment deteriorated rapidly. For European powers and individual fortune 
hunters, the weakened Qing government appeared an easy target. As a 
reaction to the German acquisition of Jiaozhou in Shandong province in 
1898, where the Russians had also shown interest, the Russians demanded 
Port Arthur on the Liaodong peninsula as compensation. Soon thereafter 
the British demanded Weihaiwei on the other side of the peninsula to 
counter Russian expansion. On May 21, 1898, the British company 
Peking Syndicate signed a contract with the Shanxi provincial govern-
ment for the exclusive rights to develop extensive coal and iron rights in 
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several areas in the province, along with the right to drill for petroleum 
throughout the province. The company’s agent in China, an Italian 
named Luzatti, shortly also concluded a similar contract with Henan 
province. Yet, on the brink of triumph, the tide turned against foreign 
concession hunters. The year 1905 became a watershed moment in the 
provincial movement to reclaim mines.

Instead of folding to foreign demand for mining rights, the Qing state 
promulgated a formal set of mining laws in 1902. Two years later in April 
1904, a second set of provisional regulations with 38 articles provided the 
legal basis for mining enterprise in China until the Throne approved a 
more permanent code in 1907. With each revision, the regulations 
increased in number, from 19 clauses to 78 in 1907, plus 73 supplemen-
tary regulations. The increasing length of the regulations reflected grow-
ing awareness of foreign mining laws (Wu 2012). Between 1905 and 
1906 a Qing Government Reform Commission went abroad to Europe, 
the United States, and Japan. Upon the Commission’s recommendation, 
in 1906 the old structure of government was dissolved and replaced by a 
constitutional monarchy supported by a European-style ministerial sys-
tem (Horowitz 2003). In the new system, supervision of agricultural, 
commercial, and industrial matters, including mining related matters 
were combined under the aegis of the Ministry of Agriculture and 
Commerce. In the following years, the new Ministry established a 
Geology Department at Peking University in 1911 and in 1913 opened 
a Geological Research Institute. In attempting to restrict foreign conces-
sion demands, China paradoxically moved closer to Western standards, 
while also vastly expanding the state’s role in mining rights. These regula-
tions served as the model for subsequent revisions even after the Qing 
collapsed in 1911. In contrast to Latin American countries like Chile and 
Peru and Middle Eastern states like Egypt, the Qing government and 
provincial elites recognized the trap of leveraging the country’s mineral 
resources to fund extravagant lifestyles.

At the same time that the central government reformed its mineral pol-
icy, provincial elites recognized the threat of foreign investment and control 
over the mining industry. Even before the central government issued new 
mining laws, some provincial governments already acted preemptively to 
extend state control over all mineral rights (Wu 2015:146–147). Between 
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1905 and 1911, provincial government action and gentry agitation in 
Zhejian, Fujian, Sichuan, Zhili, Anhui, and Yunnan provinces all attempted 
to reclaim lost mining rights and ensure the protection of the remaining 
Chinese mineral deposits. Upon closer examination, in each of these cases, 
the provincial government paid large sums of money to “reclaim” largely 
undeveloped potential mines and a few rusting machines. In the short 
term, Western shell companies, which often seized as much territory as 
they could but invested little capital in the actual operation of mines, clearly 
had the better end of the bargain. Over the long term, however, gentry 
agitation and the nation-wide movement to reclaim mining rights ensured 
Chinese control over its energy regime (Lee 1977; Wu 2015).

�The Global and the Local

Geographical differences and historical contingency have led China to 
diverge significantly from earlier examples of frontier settlement and eco-
nomic development, particularly in the Americas, at least until the recent 
decades. Manifest Destiny and the repeated extension of the line of fron-
tiers effectively diluted the environmental costs of capitalist development 
in the United States. On the other hand, the smog covering most cities in 
China serves as visible reminder of the terrible price of wealth and power. 
For most of the twentieth century industrial works in China have contin-
ued to cluster on the eastern coast and major river-ways. The Open Up 
the West campaign from 1999 has had limited success (Wright 2012). 
For most of the twentieth century China did not reap the benefits of 
Cheap Nature. From manufacturing hubs to high tech factories that pro-
duce Apple products, economic development has come at an enormous 
environmental price. Every year when temperatures drop, we see startling 
images come from smog-covered cities in China’s Northeast, of air pollu-
tion so thick with haze that it reduces to vague shapes newly built high 
rises and the few brave souls who venture forth on the streets. In November 
and December of 2015, right before the Paris Climate talks, air particle 
levels in the provincial capital of Shenyang in the Northeast reached 
unprecedented hazardous levels, filling local hospitals with people suffer-
ing from respiratory problems. The Chinese population as a whole, rather 
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than a removed minority or a distant colonial possession, has paid the 
price of industrialization and economic development.

Environmental costs are not evenly distributed. Mining towns the 
world over are terrible places to live. Soot and smoke cast a pall in these 
places, whereas the benefits and wealth from industrialization flow to 
urban centers. After over a century of producing the coal that led to 
China’s industrial rise, the city of Pingxiang in Jiangxi Province is still the 
backwaters. The longest lines in the city are at the train station—for 
trains out. The coal city of Fushun in the Northeast is at serious risk of 
collapsing into a sinkhole from a century of strip mining. This unequal 
distribution of costs and benefits discourages action, because in the cities 
people do not see the full extent of the environmental damage at the loca-
tions of extraction. However, today the pollution has become terrifyingly 
visible to those living in the capital and urban hubs (Shapiro 2012). Nor 
does the pollution stop at national borders. Emissions from China have 
crossed the Pacific, yet pollution still does not figure into the costs of 
trade (Wong 2014).

Only in recent years have patterns of mineral exploitation in China 
begun to resemble the United States. The coal mining industry has under-
gone major changes in recent decades. The inexorable push outward of 
China’s energy frontiers has continued apace, if anything speeding up 
from the 1990s. Tim Wright’s (2012:28–29) recent work on the Chinese 
coal industry has shown how coal production over the course of the 
twentieth century progressively moved from provinces like Shandong, 
Liaoning, and Hebei, to the frontier areas of Inner Mongolia, Xinjiang, 
and Shanxi as older deposits were exhausted. The visual presentation of 
the change in the mining industry displays the progressive geographical 
spread of the environmental costs of mining to China’s Western and 
peripheral regions (Klinger 2015). These regions, of course, also happen 
to be occupied by ethnic minorities. The expansion of China’s energy 
frontiers had begun in the 1930s and continues today overseas as Chinese 
state owned mining and petroleum companies have staked future expan-
sion on investments in Australia, South America, and Africa.

In addition to the country’s continuing reliance on coal, lax enforce-
ment of environmental laws has resulted in the heavy metal contamina-
tion of significant acreages of arable soil, the despoliation of interior 
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waterways and coastal wetlands, and compromises to the food supply 
chain (Economy 2010; He 2014). As Elvin (2004) has successfully 
shown, environmental destruction in China has pre-modern roots. The 
Mao years and its mantra of socialism and science conquering nature 
increased the pace of ecological damage, but the rapid economic develop-
ment of the last three decades has proven the most destructive yet (see 
also Shapiro 2001, 2012). The growing appetites and spending powers of 
a rising middle class have only accelerated environmental degradation. At 
the same time, these environmental issues are also paradoxically proof of 
Chinese success. These recent developments are possible because of 
actions officials and elites had taken over a century earlier to forestall 
Western encroachment on Chinese mining rights. This early intervention 
prevented China from falling into the category of countries suffering 
from the “resource curse.”

Understanding the historically specific causes of environmental change 
is essential to how we think about and frame ecologically unequal 
exchange. There is no arguing that the enormous wealth of the Asian 
networks of trade drew European interest and the accidental discovery of 
the New World. In turn, the resource frontiers of the New World allowed 
successive European powers to break out from marginalized peripheries 
of an Asia centered world-system. In the twenty-first century, ecologically 
unequal relations continue in different forms around the world. China 
has entered into the resource competition and is attempting to establish 
neo-colonial relationships with resource rich countries in Africa and 
Latin and South America. In his recent book The Black Hole of Empire, 
Partha Chatterjee (2012:338) examines the way imperial power created 
and brought together the modern discourse of political, economic, and 
legal knowledge. The great irony of the twenty-first century and the 
recent growth in Asian economies is the way that the active intervention 
of the post-colonial nation state has replicated and extended the practice 
of imperial power, while at the same time disowning the history of impe-
rialism (Chatterjee 2012:340; Harvey 2005).

Ecologically unequal relations started with the attempt to push the envi-
ronmental costs of development and capitalism onto others while enjoying 
its benefits, hence its close relationship with colonialism, imperialism, and 
the unequal status of the periphery and core. Such examinations, however, 
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require historical context. Beyond numbers and data points, the individual 
and entangled histories of countries in the global web can help us under-
stand the source of inequality and perhaps, too, provide a point of depar-
ture for a solution. The relationship between the global and the local 
mutually influence each other. Coal may have played a starring role in 
world-systems analysis, but notions of its scalability needs to be tempered 
by history and placed into context, including shifting ideas about the rela-
tionship between humans and Nature. In the ecologically unequal 
exchange, history matters.
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Part III
Thoughts on What Is Being Done? 

What Is to Be Done? And Who 
Should Do It?
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The contributors to this volume have provided ample evidence for funda-
mental, transformative change in the world-system. If there remained 
any doubts, their analyses show that the capitalist world-system threatens 
not only the well-being of a majority of the world’s people but also the 
very survival of our planet. The findings presented here validate claims 
that have been made by popular struggles for many decades, and we hope 
that their precision and robustness will help motivate more vigorous 
action for radical change.

In this chapter, we argue that the urgency of the ecological and eco-
nomic conditions that many people now face and the immense inequali-
ties that have grown and become more entrenched require that scholars 
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move outside our familiar territory and embrace more deliberately the 
work of advancing social transformation and what activists are calling 
“just transition.”1 Using the knowledge we have about the outrageous 
injustices of the capitalist world-system, we need to be part of the project 
to imagine what a new world-system might look like and to identify ways 
to advance such a vision. Activist groups led by the most impacted front-
line communities have long been working to do this, but their efforts 
must be supported by people from all walks of life.

Clearly “revolution” will not look like the version told in our history 
books. Success in taking over the state apparatus without larger transfor-
mation of the world-system is not likely to improve the economic or 
ecological prognosis for any given people in a significant way; in fact, 
most radical movements are not engaged in projects to take over the state. 
Addressing climate change requires dramatic actions at a global level to 
encourage and enable similarly dramatic changes in localities everywhere. 
For this to occur, more scholars must engage with the question, “What 
would a revolution look like today?” A necessary follow-up to that ques-
tion is “Who will change the world, and how?”

We begin to offer some thoughts on these questions based on Smith’s 
participatory research2 and Patterson’s active involvement with environ-
mental justice (EJ) activists over more than a decade. We believe revolu-
tionary change is emergent in movement spaces where people have long 
been developing shared analyses and theories of global social change and 
helping cultivate collective power and agency by building unity among a 
diverse array of activists, organizations, and movements. But the margin-
alization of radical movements and their discourses, and the related fail-
ure of scholars to engage fully in the task of helping prioritize the needs 
of the world’s dispossessed and to legitimize and augment their voices has 
meant that this work remains invisible in both the academy and in main-
stream thinking and discourse.

The preceding analyses leave us wondering about what pathways exist 
for altering long-term historical processes of ecologically unequal 
exchange and the global structures that reproduce these. What would a 
transformation of the existing world-system look like, and how might 
people take steps to move us in that direction? We look for answers to 
these questions to the groups that have worked most deliberately and 
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urgently to advance system change, specifically the global EJ movement 
and its global networks. This movement has contributed to the emer-
gence and spread of a number of concrete projects—and networks sup-
porting these projects—that manifest practices that could fundamentally 
alter the global economic and political order.

The transformative projects discussed below reflect just some of the 
more prominent ones to emerge in recent years, and these projects con-
tinue to gain increased visibility and attention. They include food sover-
eignty, solidarity economies, and Human Rights Communities—projects 
that engage overlapping networks of environmental and economic jus-
tice advocates. These projects merit our attention as potentially system-
transforming ones because they would—if widely adopted—undermine 
basic processes that are necessary for the capitalist world-system to func-
tion. In other words, they target those very processes that enable capital 
accumulation and thus the reproduction of the capitalist world-system. 
With these projects, the system’s opponents not only prevent their own 
(further) dispossession by denying capital its ability to continue appro-
priating labor and resources from working people and communities, 
but they also help deepen the existing systemic crisis (see Chase-Dunn 
2013). The latter is accomplished in part by exacerbating the crisis of 
profitability but more importantly by showing that there are indeed 
alternatives to capitalism, undermining the system’s hegemony and 
legitimacy.

Marxist analysts have identified a number of processes deemed essen-
tial to capitalist accumulation and the sustained operation of the modern 
world-system. These include, among others, depeasantization, proletari-
anization, commodification, globalization, imperialism, and techno-
managerialism. By empowering local agents, celebrating rural and 
indigenous cultures, resisting materialism and militarism, and privileging 
local knowledge and lived experience, the activist projects explored below 
serve to reverse basic logics and practices of globalized capital. They rep-
resent what Icaza and Vázquez refer to as “decolonizing, epistemic strug-
gles” (Icaza and Vázquez 2013:689), or what Dalsheim views as forms of 
“counter-conduct” that help put forward multiple “heterotopias,” or 
spaces where “hegemonic structures are represented, contested and inverted” 
(2016:36, emphasis in original).
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According to Icaza and Vázquez (2013:684), “epistemic struggles,” are 
where activists “are producing and theorizing other forms of the political, 
other economies, other knowledges” that lie outside dominant, anthro-
pocentric market and state institutions. These struggles are seen as 
advancing more dignified life-worlds. Often such struggles remain less 
visible even in the scholarly research on social movements, since they go 
beyond the premises of modernity and operate in alternative epistemic 
and institutional frameworks (Conway 2016; Esteva and Prakash 1998). 
Thus, before we discuss the three types of transformative projects being 
advanced by global activists, we provide a brief and partial history of 
what has become known as the climate justice movement. This move-
ment brings together the “new global protagonists” for climate justice, 
who have helped disrupt the stalemated climate negotiations and cata-
lyzed the emergence of new counter-hegemonic alliances.3

�The New Climate Justice Protagonists

The “new protagonists” of the climate justice movement are people from 
what are known as “frontline communities” engaging in direct action and 
other forms of protest in response to climate change and the forces driv-
ing it. Naomi Klein’s 2014 book, This Changes Everything, has drawn 
popular attention to the diverse grassroots struggles of indigenous peo-
ples and other communities most impacted by fossil fuel extraction and 
energy generation. And the 2014 Peoples Climate March in New York 
was a watershed in demonstrating the critical role and leadership of low-
income communities of color in the climate justice movement. However, 
as we shall see, there is a long history of frontline community engagement 
to generate popular pressure and alternative projects that disrupt and 
help transform the existing, carbon-intensive system and allow for what 
activists call a “just transition” to a low-carbon society.4

The EJ movement has emerged in communities of color over recent 
decades in response to the ecological injustices explored in the contribu-
tions to this volume and to the long-standing and increasing inability of the 
capitalist system to provide for the basic needs and security of the people 
and communities who bear the greatest costs for the system’s operation 
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(Lerner 2010). The global movement has emerged from several strands of 
organizing in different parts of the world, but in the United States it grew 
out of an explicit critique of the mainstream environmental movement, 
which had “blatantly omitted” the environmental claims being made by 
communities of color and indigenous groups (Taylor 2000, 2010:6).

Two important global developments in the early 1990s helped create 
the conditions that brought together and amplified the voices of people of 
color in global environmental politics, contributing to expanding the 
transnational conversations and connections that form the foundations of 
contemporary thinking and organizing around EJ and its powerful cri-
tique of global capitalism. First, by the 1990s, transnational organizing by 
indigenous groups had developed, in part through the repeated opportu-
nities indigenous leaders had to meet, including formal United Nations 
(UN) meetings addressing discrimination against indigenous populations 
by member governments. These international networks helped convene 
the Indigenous Alliance of the Americas Continental Gathering, “500 Years 
of Indian Resistance,” in Quito Ecuador in July of 1990. Representatives 
from 120 Indian Nations and organizations met for several days to develop 
a declaration that called for indigenous people to come together to defend 
their autonomy and control of their territories. They recognized the task 
as one that required a fundamental transformation of dominant institu-
tions alongside deliberate efforts to build alliances with other groups who 
supported indigenous demands for autonomy:

The achievement of this objective is a principal task for Indian Peoples. 
However, through our struggles we have learned that our problems are not 
different, in many respects, from those of other popular sectors. We are 
convinced that we must march alongside the peasants, the workers, the 
marginalized sectors, together with intellectuals committed to our cause in 
order to destroy the dominant system of oppression and construct a new 
society, pluralistic, democratic and humane, in which peace is guaranteed. 
(Indigenous Alliance of the Americas 1990)

The articulation of shared aims and alliance strategies brought together a 
globally networked community from a largely diverse array of indigenous 
groups whose primary allegiance and energies are firmly connected to 
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their traditional lands. The 500th anniversary of Christopher Colombus’ 
arrival in the Western hemisphere created an opportunity for indigenous 
peoples to come together as global actors to articulate their demands and 
find ways to resist further violence to their livelihoods and cultures. 
Global organizations and networks of indigenous peoples have, since this 
time, continued to expand and develop in coherence, strategic capacity, 
and influence (Becker 2011; Brysk 2000; Hall and Fenelon 2009; Morgan 
2007; P. Smith 2016). Reflected in this document are some of the core 
ideas that have and that continue to guide today’s EJ movements, includ-
ing the need for leadership to emerge from those most impacted by capi-
talism; the recognition that the key struggle is over fundamentally 
different ideas about how to organize society and humans’ relationship 
with the earth; the centrality of local autonomy and control over local 
territories; and the idea that changing the status quo requires work to 
build diverse alliances that support and amplify the leadership and voices 
from frontline communities.

A second development that helped focus and amplify the voices of 
people of color in global political arenas is the emergence in the years 
leading up to the UN Conference on Environment and Development of 
international discussions about the importance of biodiversity and about 
international strategies for its preservation. These conversations impinged 
directly on communities of color in particular, since the models for 
addressing biodiversity preservation being advanced by elites impacted 
directly the access of indigenous communities and other groups—often 
those in the global, people of color, majority—whose very livelihoods 
rely on access to land and natural resources. Such communities tend to 
utilize forests and other ecosystems in much more limited and therefore 
sustainable ways than do industrial societies, yet their access to traditional 
lands and commons was threatened by proposals for biodiversity preser-
vation being discussed in global arenas (Alston and Brown 1993; Escobar 
2008).

Simultaneously in the United States, practitioners working to analyze and 
address the racial disparities in public health risks in the United States were 
coming together with others working on racial and environmental justice to 
convene the National People of Color Environmental Leadership Summit in 
Washington, D.C. in 1991. This meeting resulted in the Principles of 
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Environmental Justice,5 which articulated connections between racial 
inequities and environmental degradation and outlined steps toward 
EJ.  Following the Summit, organizers attended and brought these 
Environmental Justice Principles to the UN Conference on Environment 
and Development in Rio, sharing their analysis and developing relation-
ships with global activist networks (Chavis 1993). Significantly, the prin-
ciples also provide guidance for multi-racial and cross-sectoral 
coalition-building. US activists that are part of EJ networks have remained 
exceptionally involved in helping connect grassroots organizing efforts in 
the United States with global sites, including both the World Social 
Forum process and the inter-governmental negotiations on the UN 
Framework Convention on Climate Change.

The fruits of some of these initial mobilizations around EJ can be seen 
most visibly in a number of later developments. First, in 2007 the inter-state 
system was shaken up by a major engagement of more radical EJ activist 
groups in the official negotiations around the UN Framework Convention 
on Climate Change. The involvement of these groups led to a split in the civil 
society alliances mobilizing around the global climate talks, and a vibrant 
new Global Climate Justice Alliance was born (Bond 2012; Hadden 2015). 
Second, following the failed climate talks in Copenhagen in 2009, 
Bolivian President Evo Morales hosted more than 30,000 representatives 
of governments and civil society groups at the World People’s Conference 
on Climate Change and the Rights of Mother Earth in Cochabamba. 
Morales’ move represented a dramatic shift from the status quo politics of 
inter-state relations.

By inviting popular movements to engage on an equal basis with govern-
ment representatives, the World Conference challenged the prevailing power 
relations in inter-state politics and created a space for the development of a 
counter-hegemonic alliance of state actors and social movements (Building 
Bridges Collective 2010). Although the Conference was not well reported in 
the United States, its final, People’s Declaration was a paradigm-changing 
statement that represented a radical shift in global political discourse. 
Not only did it name the global capitalist system as the cause of climate 
change, calling for its abolition, but it also made social movements, rather 
than states, the primary agents responsible for carrying forward the dec-
laration. The document highlights many of the solutions to the climate 
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crisis put forward by radical movements (WPCCC 2010).6 Among the 
actions the Declaration calls for are popular referenda on how to respond 
to the climate crisis; attention to “climate debt” and reparations; the cre-
ation of a global climate tribunal to hold powerful countries and pollut-
ers accountable; advancing rights for Mother Earth; and replacing 
capitalism’s growth logic with the indigenous notion of buen vivir. 
Although these demands are not likely to find much reception among the 
most powerful global actors—and indeed Morales’ efforts to introduce 
these in the UN General Assembly have not, so far, advanced—the fact 
that they offer a real alternative to the capitalist logic creates room for 
popular “political imagination” and engagement with concrete ideas 
about how to address the climate crisis. Over recent years, movements 
have converged around some of these proposals and brought their trans-
formative ideas from frontline communities to a much broader, global 
audience (Smith 2014).

Third, subsequent international climate negotiations have provided 
spaces where climate justice activists have come together to advance their 
thinking and strategic alliances, even as government talks have remained 
deadlocked over how to respond to the climate crisis (Bond 2012; 
Goodman and Salleh 2013:418). In spaces such as the World Social 
Forum, which hosted a 2012 Thematic Social Forum on Climate Change7 
in advance of the inter-governmental 20-year review conference called 
“Rio+20,” activists came together to build a transnational identity and to 
unite their struggles around demands for environmental and climate jus-
tice. At the 2012 WSF Thematic Forum, activists countered the official 
“green economy” platform called “The Future We Want” with their own 
alternative, “Another Future is Possible”8 (Goodman and Salleh 2013; 
Smith 2014). Subsequently, climate justice networks convened at the 
Climate Space at the 2013 World Social Forum9 in Tunisia and again for 
the People’s Climate March in New York in September 2014. In these 
spaces, activists have worked to refine and advance the kinds of projects 
discussed below that seek to respond to the needs of people and commu-
nities facing imminent threats from a changing climate. They have built 
a more coherent and cohesive shared analysis and sense of unity that has 
made them a presence in the global climate struggles. They have consis-
tently put forward and helped translate for a culturally and class-diverse 
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audience the ideas that have been integral to EJ from its very origins, 
including the idea that those most impacted by capitalism must lead the 
struggles for a more just world order (see, e.g., Patterson 2013; Podesta 
and Smith 2014).

Thus, the “new Climate Justice Protagonists” include actors previously 
invisible or marginalized in global debates, including peasants, indige-
nous peoples, immigrant workers, and urban communities (see, e.g., 
McKeon 2015; Salleh 2012). Together, they are advancing a theory and 
a strategy for changing the capitalist system. They are doing so in part by 
responding to the immediate needs and threats to livelihood they now 
face. But as they struggle for survival, they are experimenting with proj-
ects that illuminate paths to a more just and equitable as well as a more 
ecologically sustainable world-system for all. And they are working to 
build a broader movement for EJ and human rights.10

�Contemporary Projects for World-System 
Transformation

As noted above, global capitalism depends upon its ability to exploit 
workers and the environment, and thus it has generated processes of 
depeasantization and urbanization that provide ready pools of workers 
for industry and to free up rural land for industrial uses. In addition, the 
system’s energy-intensity and need for constant growth demands its con-
tinual expansion into ever more remote territories in search of new energy 
sources. This makes the system itself a perpetual threat to people and the 
environment—especially, and beginning with, those living in remote and 
often ecologically sensitive areas (Harvey 2009, 2012; Sassen 2014). 
Their long-term experiences of dispossession have made indigenous peo-
ples a particularly powerful agent leading movements for global transfor-
mation. Not only do members of these “frontline communities” start 
from a position of having little to gain from the system and much to 
lose from its perpetuation, but as a result of the movement-building 
work that has been happening over several decades, they also bring a 
common and coherent set of alternative visions and practices that appeal 
to a wider population that is finally coming to recognize the inherent 
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limits and contradictions of capitalism.11 As these varied communities 
have come together to share their analyses and build their networks, they 
have found a source of unity and power as well as growing confidence 
from their complementary ideas about alternative and appropriate ways 
to organize human society (see Salleh 2012; Escobar 2015).

Inter-related processes of global capitalism—including globalization 
(or delocalization), proletarianization, depeasantization, commodifica-
tion, and industrialization—not only are exceptionally threatening to 
indigenous people and people of color, but they also reinforce hierarchies 
and divisions among people and between humans and the earth. As anal-
yses of unequal ecological exchange have made abundantly clear, such 
divisions facilitate the externalization of the social and environmental 
costs of capitalist production, displacing such costs away from those who 
benefit and onto the environment, communities of color, workers, and 
the larger society. Through various strategies, projects of the EJ move-
ment help disrupt capitalism’s competitive logic and the resulting eco-
logically unequal exchange by promoting cooperative practices that limit 
environmental impacts by, for instance, reducing the distances between 
sites of production and consumption, redefining development and core 
social values, and valorizing the work and identities that have been deval-
ued by prevailing capitalist logics. These projects help advance commu-
nity resilience by nurturing social cohesion and harmonious relations 
with the earth.

The following section provides brief summaries of some of the ways 
the EJ movement has responded to ecological and other threats. These 
initiatives are among the most prominent of those articulated by climate 
justice activists and related networks and organizations. Their promi-
nence is reflected in the fact that they have attracted support from a large 
and diverse array of social sectors and activist networks, many of which 
first encountered these ideas through global activist spaces such as the 
World Social Forums. This observation alone demonstrates the critical 
importance to the work of global transformation of movements’ creation 
of autonomous spaces and networks where counter-hegemonic and anti-
systemic actors can converge and develop sustained mechanisms for com-
munication and cooperation.
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�Food Sovereignty

The food sovereignty movement emerged in the 1990s through the lead-
ership of La Via Campesina, a worldwide network of peasant organiza-
tions and small farmers that began in Latin America.12 Food sovereignty 
advocates seek to transform the global food regime into a people-centered 
food system where all people enjoy “the right to sufficient, healthy and 
culturally appropriate food for all individuals, peoples and communi-
ties.”13 Food sovereignty activists demand the re-localizing control of land 
and food systems so that global food markets and global trade rules can-
not undermine the ability of local producers and communities to shape 
decisions about their own subsistence and well-being.

Food sovereignty offers a profound challenge to the prevailing logics of 
global capitalism. At its core is an ecocentric rather than anthropocentric 
understanding of the world, which demands food systems that operate in 
harmony with natural systems. This logic contradicts capitalism’s empha-
sis on industrialization. In addition, food sovereignty privileges human 
and non-material wealth over capital/material wealth. Essential to such a 
system is the valuing of food providers and the work of food production 
as well as a deep respect for the rights of farmers and other people and 
natural systems that contribute to the production of food. Ensuring the 
rights of food producers and consumers requires the localization of food 
systems and local democratic control over land and other resources, 
countering logics that have fueled urbanization. Local control over food 
systems requires expanding and valuing knowledge and skills related to 
food production and the cultures and social relations surrounding it. 
Thus, food sovereignty activists are both engaged in projects to advance 
models of localized food production while also advancing broader cul-
tural and political movements against globalized capitalism.

Local knowledge and traditions can provide much-needed informa-
tion about how communities can live in harmony with their respective 
ecosystems—it can help reverse the devastating impacts of the anthropo-
centric and consumerist logics of global capitalism. As expressed in the 
World Social Forum’s (2012:19) Another Future is Possible:
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…food sovereignty, is designed as a comprehensive form of agricultural 
production that defends small-scale and indigenous farming to provide 
food, dignity, identity, and gender equality. These proposals also aim to 
nurture processes for the reconstitution of life territories and include 
demands for agrarian and fishing reforms that will once again give a key 
role to family farmers, fishing communities, their cultures, and ways of life. 
These proposals are articulated around three points: (1) family farmer and 
fishing knowledge, goods, and culture; (2) trading rights and regulations 
from the local to the global; and (3) joint participation and social oversight 
of the production system.

What is interesting in the ways activists articulate the notion of food 
sovereignty is how closely intertwined their understandings of food and 
food production are with culture and identity. In the above quote, we see 
that the ability to produce the quantity, quality, and types of food that are 
both nourishing and culturally appropriate is linked to basic human 
rights and dignity and to community.

Food sovereignty’s emphasis on gender equality and ecocentrism defies 
the hierarchies of patriarchy and anthropocentrism that are integral to 
the capitalist world-system. In addition, it challenges the hegemonic 
logic that privileges the global over the local, urban over rural, and mod-
ern/industrial over traditional. Thus, although it embodies a set of con-
crete practices and strategies, food sovereignty has a significant cultural 
dimension that enhances its appeal to diverse constituencies and helps 
provide an ideological foundation that nurtures and reinforces counter-
hegemonic practices and lifestyles.

The types of practices employed by food sovereignty advocates include, 
for instance, local seed banks; small-scale energy and irrigation systems; 
small-farmer cooperative and social organizations to support both pro-
duction and distribution; urban buyers collectives and community sup-
ported agriculture initiatives; community gardens; research and extension 
efforts; among others (Figueroa 2015; Snipstal 2015).14 Each of these 
practices, we argue, represents contributions to community resilience by 
placing greater control over food production and access directly in the 
hands of the people who are growing and consuming food. They enhance 
community food security while building and strengthening local markets 
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and community infrastructures, and they counter global capitalism’s logics 
of industrialized production and globalization by favoring more ecologi-
cally sustainable farming methods and reducing the distance between pro-
ducers and consumers. By ensuring that consumers and producers share 
more direct community ties, this strategy reverses globalization’s tendency 
to lengthen the distance between consumer and producer and thereby to 
externalize social and environmental costs. More localized production thus 
enhances working conditions and encourages environmental stewardship. 
It also makes producers and consumers less vulnerable to disruptions in 
global energy prices and supply chains, which are likely to increase in the 
face of energy scarcity, climate change, and related political instability.

In addition, food sovereignty helps valorize farming and small-scale 
production, countering capitalism’s modernizing logic and discourses that 
stigmatize and devalue peasant lifeways. Indeed, a key element of food 
sovereignty strategy is the celebration of peasant farmers, who in the mod-
ernizing logic of capitalism were meant to become a relic of the past, their 
work being replaced by machines (McKeon 2015). Via Campesina’s name 
translates as “peasant’s way,” demonstrating the conscious intention of 
food sovereignty activists to provide an alternative to global capitalism.

Thus, the concept of food sovereignty fundamentally challenges domi-
nant ontologies and epistemologies by not just offering an alternative way 
of thinking about food systems but by reconceptualizing basic identities, 
cultural values, and social relations (see, e.g., Cormie 2016; P.  Smith 
2016). La Via Campesina challenges the dominant notions of peasants as 
artifacts of a pre-modern age and celebrates the traditions and cultures of 
actually existing peasants, promoting “repeasantization” as a solution to 
capitalism’s multiple crises (McKeon 2015; Mann 2014). It also rein-
forces the values of living in harmony with the earth, local production, 
and traditional foods and practices—values which capitalist globalization 
rejects. This strategy is a direct response to the experiences of both rural 
and urban communities who have been dispossessed by processes of 
depeasantization (and its complement, proletarianization) and urbaniza-
tion (McMichael 2008). The food sovereignty movement thereby valo-
rizes the identities and the local knowledge of peasants and others who 
are part of what Goodman and Salleh (2013:421) refer to as the “meta-
industrial class”:

  Global Climate Justice Activism: “The New Protagonists… 



258 

Without doubt, the global majority of meta-industrial workers—urban 
women carers, rural subsistence dwellers, and indigenes—are hit hard by 
the exploitation and dispossession of ecological exhaustion. They also share 
the experience of exclusion and diminishment by social stratification and 
cultural bias. […] Yet, meta-industrials are victims only to hegemonic eyes. 
In a time of multiple crises, there is an urgent need for political decisions 
informed by ecologically embedded modes of existence. Women and men 
with ‘holding skills’ have a head start in constructing the parameters of a 
‘bio-civilisation’ [.…] As the focus of counter-hegemonic politics shifts 
from production to reproduction, ‘another labour class’ comes forward 
with unique capacities for regenerative knowledge.

In other words, the marginalization and exclusion of subaltern groups 
by the capitalist system has denied our society critical knowledge and 
experiences that are essential to our survival. Food sovereignty helps cen-
ter the knowledge and voices of marginalized groups and to redefine val-
ues and priorities for a more just and ecologically resilient society. It 
redefines principles for producing and distributing food that reinforce 
community and environmental sustainability over markets and economic 
growth. Thus, food sovereignty is seen as a tool for social transformation 
and as a social process as much as a political platform (Snipstal 2015). 
Describing the Healthy Food Hub in an African American community 
on Chicago’s south side, Figueroa concludes that food sovereignty projects 
are “not about ‘chasing our piece of pie in the new green economy.’ [They 
are], rather a point of entry into a larger project: to build forms of com-
munity wealth that can provide [marginalized groups] with much-needed 
autonomy and resilience against the forces that continue to lay waste to 
their communities” (Figueroa 2015:500).

The food sovereignty movement disrupts the logics and discourses that 
perpetuate global capitalism by centering human rights as a challenge to 
the prevailing order. Clayes (2015:456) calls food sovereignty a “full-
fledged rights-based paradigm,” which, according to McMichael 
(2015:437), “denaturalizes the ‘global food system’ by establishing 
(rights-based) claims of small producers to their own local food systems, 
which account for up to two-thirds of the world’s food.” Moreover, 
McMichael (2015:445) concludes, “combining a politics of rights and 
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representation enables the construction of a counter-narrative to a mono-
cultural development narrative, in a long-term crisis of unsustainability 
and inability to feed populations other than global consumers.” It privi-
leges local claims to land and its produce, challenging globalization’s logic 
of scale at the same time as it valorizes the identities and lifeways of peas-
ants and small-scale producers. As food sovereignty advocates generate 
practical alternatives to global capital, they are simultaneously building 
new cultural frameworks that both challenge the geo-culture of the capi-
talist world-system and help orient actors’ decisions and actions around 
widely shared values. This contributes to their ability to mobilize diverse 
alliances and supportive constituencies while chipping away at the legiti-
macy of the existing order that subordinates human rights to material/
economic goals.

�Alternative Models for Economy and Society

The dramatic changes required to seriously reduce greenhouse gas emis-
sions cannot be imposed in an authoritarian way, but rather they must 
be seen as necessary and legitimate. Thus, as Goodman (2009:511–512) 
observes, “climate change forces a wholesale re-democratisation of social 
relations, prefiguring new dimensions of economic democracy, intergen-
erational democracy, and transnational democracy.” The projects we 
examine reflect this analysis and each of them advances more democratic 
political and economic practices and norms. Additional activist projects 
reflected in the work of frontline communities seeking to challenge glo-
balized capitalism and advance more just and ecologically sound alterna-
tives come under varying labels of solidarity economy, ecovillages, just 
transition, and human rights cities. As the terms applied to these proj-
ects implies, these initiatives help reorient the practices of participants 
and support community and individual survival through non-capitalist, 
democratic and egalitarian relationships and value systems. They chal-
lenge the competitive and discriminatory practices that are integral to 
global capitalism and present workable alternative models that are being 
enacted in communities around the world. As Escobar (2015:460) 
observes:
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The emphasis on the re-invention of communities is a powerful argument 
to deal with the amazingly pervasive practices keeping ‘the individual’ 
(anchored in markets and consumption) in place as the pillar of society and 
for imaging alternative regimes of relational personhood, in which person-
hood is also redefined within the tejido (weave) of life always being created 
with non-humans.

The projects described below, in addition to food sovereignty—which is 
often a key element of these other projects—reflect and articulate operat-
ing principles, values, and logics that support community-building and 
counter the logics of the prevailing capitalist order.

The notion of solidarity economy is probably the oldest of the exam-
ples provided above, and this project envisions and enacts economies 
based on cooperation, sharing, and on living with enough15 rather than 
on competition, exploitation, and wealth accumulation. Solidarity econ-
omy projects include cooperatives, publicly owned banks, participatory 
budgeting, and other projects that facilitate production and exchange 
that reinforce community and ecological sustainability. They do so by 
re-embedding markets in communities and decommodifying exchange 
relationships. They thereby challenge capitalist logics of scale that fuel 
industrialization and urbanization and enable capital accumulation by 
separating people from their labor, land, and communities.

Ecovillage projects are intentional community models that prioritize 
social, economic, and ecological sustainability. Ecovillage participants 
seek to develop and institutionalize alternatives to ecologically destruc-
tive systems for the provision of transportation, food, energy, water, and 
waste-management. Inherent in this model is the belief that the break-
down of traditional forms of community, wasteful consumerist lifestyles, 
destruction of natural habitats, urban sprawl, industrial farming, and 
overreliance on fossil fuels are trends that must be changed in order to 
avert ecological disaster and create richer and more fulfilling ways of life. 
Ecovillages are small-scale communities that seek to minimize their eco-
logical footprints and support alternative regenerative practices. Many 
advocates also seek independence from existing infrastructures, although 
others pursue more integration with existing infrastructure. Whether 
urban or rural, ecovillages tend to integrate community and ecological 
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values within a principle-based approach to sustainability (Van Schyndel 
Kasper 2008). Johnathon Dawson (2006), former president of the Global 
Ecovillage Network, describes the five basic elements of ecovillages as: 
leading from the grassroots rather than governments; valuing and practic-
ing  community living; prioritizing  community self-reliance for basic 
necessities such as food and water (vs. government/centralized support); 
nurturing a strong sense of shared values—often characterized in spiritual 
terms; and generating replicable models and educational experiences for 
others.

Explicit in the idea of ecovillages is that they can be replicated and 
scaled up. Indeed, as many participants quickly learned, achieving their 
goals requires changes in the larger set of relationships within a (bio)
region. Thus, the vision of the EcoDistrict model is that of just, resilient 
and sustainable cities, from the neighborhood up. The concept of 
EcoDistricts is based on “urban regeneration and community develop-
ment rooted in a relentless commitment to authentic collaboration and 
social, economic and ecological innovation that reimagines the future of 
cities” (EcoDistricts 2016).

The Just Transitions project is a more recent development, and it 
draws from these elements described above to bring groups together to 
support more concerted action to address the needs of communities that 
are being impacted by climate change. As its name implies, Just 
Transitions initiatives seek to ensure that the costs of climate change are 
not disproportionately borne by low-income people and people of color. 
As articulated in EJ networks, this project, perhaps more explicitly than 
the others described above, integrates an explicit rejection of the capital-
ist world-system and a conscious commitment to building an alternative 
system:

Eliminating a socio-economic system requires a profound mass movement 
that changes socio-political systems and alters human behavior, particu-
larly the behaviors that guide our collective choices about who decides 
what we produce and consume, what we produce and consume, why we 
produce and consume it, and why what we produce and consume is dis-
tributed in the unequal and inequitable manner that it is. In effect, we need 
a mass movement for a Just Transition and we have to build it!16
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In June 2013, the Climate Justice Alliance (CJA), a collaborative of more 
than 35 grassroots organizations in low-income and communities of 
color around the United States, launched the Our Power Campaign: 
Communities United for a Just Transition. The goal of the Our Power 
Campaign is to “bring together frontline communities to ‘build the big-
ger we’ for a just transition toward local, living economies.”17 The idea of 
just transition refers to the notion that the costs of shifting to a low-
carbon society and the effects of climate change must be shared in a just 
and equitable way. CJA works to strengthen relationships between these 
frontline communities facing a variety of environmental threats and 
other sectors of progressive organizing, including environmentalists, 
labor unions, food sovereignty organizations, among others. Such alli-
ances help raise public consciousness about the real costs of fossil fuel-
intensive capitalist production on communities. Consistent with the EJ 
principles discussed above, the alliance works to ensure that people most 
impacted by economic and environmental crises lead efforts to resist and 
transform their conditions. The CJA organized assemblies at the 
US Social Forum in Detroit (2010) and sent delegations to international 
climate conferences, including those in the context of the UN and the 
World People’s Conference on Climate Change and the Rights of Mother 
Earth, held in Bolivia in April, 2010. The Our Power Campaign grew 
from the discussions from these varied gatherings of activists and their 
engagements with other movements. A leading example of the applica-
tion of Just Transition principles is the work led by Cooperation Jackson 
in Jackson, Mississippi. The Jackson Just Transition Plan incorporates the 
models of equitable and ecologically sustainable societies reflected in the 
ideas of solidarity economy, ecovillages, and human rights cities and out-
lines concrete goals and steps activists plan to take as they advance their 
vision of just transition.18 As is unfortunately too frequently the case, 
residents of Jackson are motivated as much by the struggle for survival—a 
struggle that requires explicit attention to dismantling structural rac-
ism—as by value preferences for a system that is more just and that oper-
ates in harmony with nature.

The final example of projects for an alternative world-system is that of 
human rights cities. Human rights cities are “cities that explicitly refer to 
international human rights norms in their activities, statements or policy” 
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(Van den Berg and Oomen 2014:13). Such cities have been on the rise in 
recent years due partly to pressures caused by economic globalization 
such as migration and urbanization, financial crisis, and the devolution of 
state authority. Local authorities typically have the greatest influence over 
human rights protections. Yet, international human rights treaties are 
negotiated among national governments, and national authorities are 
ultimately responsible for their implementation. At the same time, glo-
balization has put increased pressure on cities to compete for limited 
financial investments and to prioritize economic growth. In response to 
the new threats and opportunities at the local level, human rights advo-
cates have been working to shift development discourse by demanding 
“rights to the city.” The human rights city model offers mechanisms for 
holding municipal officials accountable to human rights standards that 
are widely resonant in the larger society. As communities face intensified 
pressures from the forces of globalization, such locally based movements 
advancing human rights claims are gaining momentum (Evans 2002).19

Recognizing that the prevailing capitalist system has done little to 
effectively address social problems such as poverty and social exclusion—
and indeed that it creates and exacerbates these problems—human rights 
cities advocates contend that a human rights framework can help shift 
the debate away from competitive, market-oriented agendas that under-
mine social justice. It does so by mobilizing diverse community actors in 
support of a vision of a city that places social justice and community 
needs ahead of economic growth and “development.” Human rights cit-
ies, like ecovillages, treat grassroots communities as the protagonists of 
change and agents of community survival and resilience. Of course, there 
remain important divisions among human rights advocates, and some 
models of human rights cities embrace reformist, individual rights-
oriented approaches that do not threaten the prevailing capitalist order. 
However, the mobilizations of low-income people of color over recent 
decades have nurtured a vibrant and growing critical stream of human 
rights city organizing that is helping bring greater convergence to the 
human rights cities movement.20 Building upon principles established 
and promoted by the EJ movement, human rights cities articulate 
demands for “people-centered human rights” that challenges conven-
tional legalistic notions of rights and grounds rights claims in the needs 
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of people and communities (Chueca 2016).21 In practice, human rights 
cities engage residents in the collective work of envisioning a city based 
on the goal of maximizing human rights rather than profit. Long experi-
ence and documentation of environmental racism, moreover, has incor-
porated within human rights city organizing the idea that the protection 
of the natural environment (sometimes referred to “rights of Mother 
Earth”) is integral to ensuring the full enjoyment of human rights.

Table 10.1 summarizes some of the main strategies or projects that are 
reflected in these strands of organizing we report on here, identifying the 
specific ways they help challenge the perpetuation of ecologically unequal 
exchange.

In sum, all of the projects we describe are examples of how social 
movements are modeling alternatives to capitalism and building “politi-
cal cultures of opposition and creation” (Foran 2016). As Foran notes: 

Table 10.1  Movement strategies and projects that disrupt environmentally 
unequal exchange

Project Strategy Implications for EUE

Food 
sovereignty

Enhancing local control of 
food production and 
distribution

Opposes capitalist appropriation of 
land and re-asserts “traditional” 
identities and cultures over 
modernist ones

Ecovillages Enacting and promoting 
models of community 
living that reduce 
ecological footprints

Disseminates ecocentric ideology 
and inter-generational time 
frame; develops and supports 
alternative models and counter-
hegemonic practices that 
maximize community and 
ecological well-being

Just 
transition

Building economic power 
of historically oppressed 
populations and 
connecting local 
movements with global 
climate justice networks

Reduces greenhouse gas emissions 
while challenging racial and class 
hierarchies. Fosters anti-racist, 
solidarity economy ideology and 
builds community capacity for 
collective action

Human rights 
cities

Organizing city policies 
around human rights 
principles/community 
well-being rather than 
markets/economic 
growth

Challenges hegemony of markets 
and economism in municipal 
policy and planning. Supports and 
disseminates alternative models 
of community governance
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“Movements become even stronger when to a widely felt culture of oppo-
sition and resistance they add a positive vision of a better world, an alter-
native to strive for that might improve or replace what exists.” As the 
social and ecological crises fuel opposition to the existing order, we may 
see expansion in the movements advancing these alternatives to capital-
ism and ecologically unequal exchange.

�Discussion and Conclusion

Analysts of ecologically unequal exchange have provided ample evidence of 
how the modern world-system imposes disproportionate environmental 
costs and risks on less powerful groups—particularly those on the periph-
ery of the world-system, people of color, and low-income people. In this 
chapter, we have documented how frontline communities experiencing the 
most harmful impacts of ecologically unequal exchange have long resisted 
systematic inequality and exclusion by developing projects to enhance EJ 
and community resilience. Such movements—often locally rooted—have 
contributed to the emergence of a global EJ movement that has wielded 
growing influence in recent years. Frontline communities have become the 
new protagonists of climate justice, articulating alternatives to capitalism 
that have attracted a growing array of adherents. By offering concrete ideas 
for reversing processes integral to the continuation of the capitalist world-
system, and by privileging values and idea-systems that fundamentally 
challenge the geo-culture of the modern world-system, these actors offer 
promising insights into the question of “What is to be done?”

Nevertheless, however, appealing and compelling these models are, 
unless large numbers of people learn about them and have the means to 
participate, they will not alter the ecological or social crises we face. 
Moreover, efforts to promote cooperation and build social cohesion may 
become more complicated with the deepening of social and ecological cri-
ses. In addition, there remains the ever-present threat that movement proj-
ects will be coopted or subverted by elites, through schemes such as the 
“green economy.” By appropriating movement language, elite forces can 
create the sense that they are addressing the crisis and produce both a 
reduced sense of urgency and confusion on the part of the general public.
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Therefore, continued movement-building aimed at building diverse, 
multi-racial and multi-class relationships, and ongoing work to build the 
culture of opposition and creation is essential to enabling these projects 
to have the resources and support they need. Activist groups must con-
tinue to work at reaching “the middle” in order to bring transformative 
values and practices into the mainstream (Pastor and Prichard 2012). 
This requires creative attempts to develop communications capacity that 
can break through the mainstream corporate media monopoly to reach a 
wide range of people. Scholars can play essential roles working within 
movements to help activist networks build diverse coalitions that help 
create bridges among diverse groups and encourage mutual learning. 
They can also help movements develop strategic thinking and learning 
about how best to advance institutional and cultural change. Our experi-
ence working with movements reveals a need for greater support for the 
work of documentation, synthesis, and analysis of ideas and lessons gen-
erated from movement actions. And scholars’ professional skills with 
communication can complement activists’ own political communication 
skills to reach a broader public. Those hoping to reverse long-term pro-
cesses of unequal ecological exchange can do so by helping draw more 
attention to the work of movements led by frontline communities and by 
contributing to efforts to better understand how their projects can be 
replicated and widely disseminated so that they nurture emerging alter-
natives to the capitalist world-system and a more just and ecologically 
sustainable world.

Notes

1.	 For a detailed discussion of what just transition work looks like, see 
“Climate Justice is Racial Justice is Gender Justice,” Interview with 
Jacqueline Patterson Yes! Magazine, August 18, 2017 at http://www.
yesmagazine.org/issues/just-transition/climate-justice-is-racial-justice-is- 
gender-justice-20170818.

2.	 Smith served on the National Planning Committee of the US  Social 
Forum as a delegate from the International Network of Scholar Activists, 
as well as in local and national level efforts to help link global campaigns 
to more localized settings (see, e.g., Smith et al. 2011; Smith 2012).
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3.	 Parts of this chapter draw from our contribution in Resilience, 
Environmental Justice and the City, Edited by Beth Schaefer Caniglia, 
Manuel Vallee, and Beatrice Frank, “Environmental Justice Initiatives 
for Community Resilience: Food Sovereignty, Just Transitions, and 
Human Rights Cities.”

4.	 The notion of “just transition” first emerged from labor activists seeking to 
ensure that reducing the carbon-intensity of the economy did not disad-
vantage the most vulnerable workers. However, interpretations of just 
transition have varied between moderate and radical elements of the envi-
ronmental justice movement. The groups of which we write embrace a 
more radical activist frame calling for large-scale social transformation that 
addresses both institutionalized racism and social exclusion while aggres-
sively reducing greenhouse gas emissions (see Evans and Phelan 2016).

5.	 http://www.ejnet.org/ej/principles.html.
6.	 A second meeting called the World Peoples Conference on Climate 

Change and the Defense of Life was held in Tiquipaya in October 2015. 
An estimated 15,000 people attended that meeting, which was explicitly 
aimed to shape the Bolivian government’s negotiating stance at the Paris 
climate talks later that year (see http://www.jallalla.bo/en/).

7.	 http://rio20.net/en/iniciativas/another-future-is-possible/.
8.	 http://rio20.net/en/iniciativas/another-future-is-possible/.
9.	 http://ggjalliance.org/road2paris.

10.	 For perspectives from leaders in this movement about the challenges of 
movement-building and cross-racial organizing, see Confronting 
Environmental Racism: Views from the Frontlines of the Climate 
Justice Struggle, January 22, 2015 at http://www.ucis.pitt.edu/global/
climatechange_dialogueseries.

11.	 Of course, within these frontline communities there remain serious divi-
sions over appropriate strategies, and often community leaders and 
members prefer efforts to benefit from participation in the prevailing 
capitalist order, including cooperation with extractive industries, over 
resistance.

12.	 http://viacampesina.org/en/.
13.	 http://www.nyeleni.org/spip.php?article290.
14.	 See also http://www.navdanya.org/.
15.	 There is resonance here with the Indigenous notion of buen vivir dis-

cussed above.
16.	 http://ggjalliance.org/just-transition-assemblies.
17.	 http://ggjalliance.org/ourpowercampaign.
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18.	 http://www.cooperationjackson.org/blog/2015/11/10/the-jackson-just- 
transition-plan.

19.	 For more background on Human Rights Cities, see https://en.wikipe-
dia.org/wiki/Human_Rights_City.

20.	 Smith has been part of an emerging network of human rights city leaders 
that has been convening within the framework of the US  Human  
Rights Network. This network has recently become more formalized by 
creating a national steering committee and planning regular national 
Human Rights City convenings (see: http://www.ushrnetwork.org/our-
work/project/national-human-rights-city-network).

21.	 http://www.ushrnetwork.org/resources-media/born-struggle-implemented- 
through-struggle.
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Malaysian Prime Minister Dr. Mohathir Mohamad’s speech at the 1992 
Rio Earth Summit captures the main axis upon which the negotiations 
on climate change hinged for nearly two decades. Developing countries, 
who embraced an identity of the “global South,” stood against proposals 
by those in the “global North” that did not recognize their rights to man-
age their own economies, the structural forms of inequality that inhibited 
their development, and their right to compensation for costs from deal-
ing with climate change. This reflected a structural worldview, with roots 
in dependency and world-systems theories (Roberts and Parks 2006), 
which had in part been carried over and adapted from other historic plat-
forms of developing countries, such as the New International Economic 
Order of the early 1970s (e.g. Krasner 1985; Rothstein 2015).

Scholarship on climate change has often characterized the politics 
regarding rights and responsibilities on greenhouse gas emissions as a 
struggle between states in the global North and global South (e.g. Gupta 
1997; Roberts and Parks 2006). However, we argue here that given recent 
shifts in the contemporary world order and within the United Nations 
Framework Convention on Climate Change (UNFCCC), such analysis 
presents a static and no-longer accurate view of global environmental 
inequality. Scholarship also fails to clarify the alliances and conditions 
that structure possibilities for resistance. What is missing, we contend, is 
a nuanced understanding of the global South as a complex and changing 
set of relations reflecting shifts in the historic world order, and dynamics 
specific to the contemporary climate regime.

This weakness extends beyond works on climate change to the field of 
ecologically unequal exchange, which is the application of world-systems 
analysis to ecological relations between states and peoples. Scholarship on 
ecologically unequal exchange has largely focused on documenting the 
unequal distribution of environmental bads and goods in the world sys-
tem (Hornborg 2001; Rice 2007; Jorgenson and Clark 2009; Shandra 
et  al. 2009). Far less attention has focused on the historically specific 
political dynamics that shape the global governance of environmental 
inequality, including the implications of a politically and economically 
fragmented global South.

In this chapter, we ask, what do contemporary developments between 
global South states within the UNFCCC process reveal for theory about the 
governance of ecologically unequal exchange, and avenues for resistance? 
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We identify and discuss three areas of tension that have emerged within the 
G-77 coalition since the pivotal climate negotiations in Copenhagen in 
2009, and which were solidified as part of the Paris Agreements in 2015. 
These include tensions within the global semi-periphery, tensions between 
the semi-periphery and periphery, and tensions within the periphery.1 
Through analysis of these tensions, we offer three important areas for 
improvements in ecologically unequal exchange theory. First, theory must 
better consider the role of the semi-periphery, and divisions within the semi-
periphery, in reproducing ecologically unequal relations between societies. 
Second, theory should account for how fragmentation between the periph-
ery and semi-periphery may produce distinct challenges for peripheral states 
to resist governance forms which intensify ecologically unequal exchange. 
Third, theory should better account for the ways in which ecologically 
unequal exchange as mobilized as a collective action frame aligns with or 
diverges from the real-world distribution of environmental goods and bads 
in the world system.

This analysis is informed by our 20  years of participant-observation 
research at the UN climate negotiations.2 The article is organized in five 
steps. First, we discuss the relevant literature concerning the political 
dimensions of ecologically unequal exchange in global governance, par-
ticularly related to international climate change politics. Second, we out-
line how international climate politics were historically structured around 
particular ideas of inequality in the world system between the global North 
and South, how and why the old North–South alignments shifted in the 
pivotal negotiations in Copenhagen in 2009, and the major tensions in 
the global South relevant to the politics of ecologically unequal exchange 
during the post-Paris period. We conclude with discussion of what insights 
this analysis contributes to ecologically unequal exchange theory.

�Ecologically Unequal Exchange as a Political 
Lens

Ecologically unequal exchange builds upon the Prebisch-Singer hypoth-
esis which asserts that deteriorating terms of trade exist for countries that 
export raw materials (Prebisch 1950; Singer 1950). As a result, wealthy 
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nations become richer by concentrating the benefits of these resources, 
while poor nations become further impoverished as their societies are 
transformed to deliver these resources to the developed nations at lowest 
price (Cardoso and Faletto 1979; Bunker 1985). As developed by the 
dependency or structuralist school, the global “periphery” was seen in a 
losing role in relation to the “center” or “metropole,” where wealthy 
countries drew resources and cheap labor from around the world to man-
ufacture high-value products they could export back to the periphery.

The terms core and periphery were adopted and elaborated by North 
American sociologists in the world-systems theory tradition (Wallerstein 
2011; Chase-Dunn 1998). The terms speak to not only the international 
division of labor but also the ways in which surplus value from the trans-
national production of goods and services is concentrated unequally 
across geographies. As Arrighi and Drangel (1986:12) argue, “Core activ-
ities are those that command a large share of the total surplus produced 
within a commodity chain and peripheral activities are those that com-
mand little or no such surplus.” World-system theorists then added a 
region to their conceptual apparatus that sat between the top and bottom 
countries: the semi-periphery, which represented the middle of the global 
division of labor, with both core and peripheral activities (Arrighi and 
Drangel 1986). The key characteristic of the semi-periphery was that it 
acted as a middleman between the core and the peripheral nations around 
it (Wallerstein 1979). These semi-periphery nations led the exploitation 
of the other countries in their regions to bring their resources to the 
world market, managing labor and investments there. In doing so, they 
developed decidedly bimodal or mixed economies, with extremely mod-
ern sectors and vast internal regions continuing to live in pre-modern 
conditions (Hecht, Anderson, and May 1988).

World-system theorists have long argued that while the structure of 
the world system has been relatively consistent over time, individual 
states can and do move up or down in the hierarchy (Arrighi and Drangel 
1986:28). Arrighi and Drangel (1986) argue that semi-peripheral states 
seek to exploit distinct advantages of their position for gains in the world 
system. Specifically, they “resist peripheralization by exploiting their rev-
enue advantage vis-à-vis peripheral states and their cost advantage vis-à-
vis core states” (Arrighi and Drangel 1986:27). They point to domestic 
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strategies related to managing their position in global commodity chains 
as the primary mechanisms through which they attempt to do this.

Notably absent from this discussion are strategies pursued by semi-
peripheral states to maintain or enhance world-system position through 
multilateral governance processes. That is, scholarly attention should be 
directed to how semi-peripheral states actively seek to change the rules of 
the global system through political action in multilateral fora.

Ecologically unequal exchange has built from understandings of struc-
turally conditioned unequal exchange in commodities, pricing and labor, 
to unequal access by wealthy countries to natural resources, ecological 
well-being, and sink capacities in poor countries (Frey 2015; Hornborg 
2001; Rice 2007; Jorgenson and Clark 2009; Shandra et al. 2009). For 
example, Rice (2007:43) defines ecologically unequal exchange as “the 
increasingly disproportionate utilization of ecological systems and exter-
nalization of negative environmental costs by core industrialized coun-
tries and, consequentially, declining utilization opportunities and 
imposition of exogenous environmental burdens within the periphery.” 
Counter to ideas of ecological modernization that posit a delinking of 
capitalist growth from environmental degradation in “modernized” soci-
eties (e.g. Mol and Spaargaren 2000), ecologically unequal exchange 
scholars argue that ecological harm is externalized by wealthy countries 
onto poor ones, and ecological well-being is expropriated from them. 
Importantly, it is argued that these processes of inequality related to the 
environmental issues such as agriculture, mining, and energy are sus-
tained by global systems of governance and elite-controlled networks, 
institutions, and organizations (Downey 2015).

Others have made the case that climate change is a case of ecologically 
unequal exchange, with peripheral countries not benefiting from the 
fossil-fuel intensive development of the core, while experiencing the eco-
logical impacts first and worst. From this viewpoint, the disproportionate 
impacts and vulnerability in the periphery to climate change are under-
stood as not merely a geographical anomaly, but as conditioned by a 
colonial history of unequal insertion into the world-economy and uneven 
trade relations (Roberts and Parks 2006) as well as “double exposure” to 
climate vulnerability and the detriments of economic globalization 
(O’Brien and Leichenko 2000).
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In terms of the role that the semi-periphery plays in ecologically 
unequal exchange theory, Burns, Kick, and Davis (2003:362) argue that 
a pattern may exist of “recursive exploitation,” whereby a nation in the 
“semiperiphery is at a disadvantage to one in the core, yet is able to work 
exchanges in its favor when they involve the semiperiphery or periph-
ery.” In other words, due to their position within the world order, semi-
peripheral states may be in a position to mediate some of their 
environmental burden by dumping it upon states with a less favorable 
position (Rice 2007). However, this capacity has not always been sup-
ported empirically; in the case of deforestation, semi-peripheral coun-
tries have experienced higher rates of deforestation than those at the 
periphery, likely attributed to a historical artifact, whereby peripheral 
countries were yet to experience similar levels of urbanization (Burns, 
Davis, and Kick 1997; Burns et al. 2003; Jorgenson 2004). Studies have 
found that such relationships may vary by pollutant; for example, green-
house gas emissions are linearly related to position in the world-system 
hierarchy, whereas methane emissions tend to be heaviest in semi-periph-
eral countries (Burns et  al. 1997; Jorgenson 2004). In terms of the 
impacts of climate changing emissions, the states that are most periph-
eral in the world system, such as the 49 least developed countries (LDCs), 
are far more vulnerable to climate-related disasters than the global aver-
age, despite contributing almost nothing to its cause (Ciplet et al. 2013a). 
We have not seen explicit comparisons of climate change vulnerability 
between peripheral and semi-peripheral states, but most categorizations 
place the poorest nations in the lists of the most vulnerable (see e.g. 
Roberts and Parks 2006). Still, limited attention has been devoted to 
uncovering descriptive or causal relationships of ecologically unequal 
exchange between the semi-periphery and periphery, or even the core 
and semi-periphery.

Moreover, despite a growing literature discussing the empirical and 
theoretical dimensions of ecologically unequal exchange, there has been 
minimal attention to the contentious real-world political aspects of eco-
logically unequal exchange in practice, particularly as they take shape 
within changing global governance regimes. One recent exception is the 
work of Downey (2015), who analyzes the role of elite-controlled trans-
national networks in structuring global environmental inequality through 
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governance institutions such as the World Bank, World Trade 
Organization, International Monetary Fund, and corporate-controlled 
commodity chain networks. However, he gives limited consideration to 
divisions in the non-core, and to agency of elites outside the core.

As for resistance to global environmental inequality, numerous studies 
highlight forms of resistance by peripheral states and civil society actors 
to the disadvantageous rules in global governance regimes on issues such 
as forests (Schroeder 2010; Ciplet 2014), biodiversity (Escobar 1998; 
Shiva 1996), waste (Okereke 2006), and climate change (Pettit 2004; 
Terry 2009; Roberts and Parks 2009; Ciplet 2014, 2015; Ciplet, Roberts, 
and Khan 2015). However, a few studies have explicitly linked these poli-
tics of resistance and the forms that they take in particular historical peri-
ods to conceptions of ecologically unequal exchange. What focus does 
exist in the literature has identified ecologically unequal exchange politics 
as hinging largely on an axis between North and South. Notably, Roberts 
and Parks (2006) argued at length that the roots of the G77 coalition 
unity in the UNFCCC politics lay across many issues far beyond the 
climate talks: in these nations’ lack of access to meaningful participation 
in the global order, the deep inequity in their well-being compared to the 
wealthy nations, and their agenda for Third World solidarity. Several 
scholars have also identified the emergence of the concepts of “ecological 
debt” and “climate debt,” informed by world-systems analysis and con-
ceptions of ecologically unequal exchange, as frames of resistance adopted 
by peripheral states and civil society groups in the negotiations since 
2000 (Bond 2010, 2012; Klein 2010; Roberts and Parks 2007, 2009; 
Ciplet 2015; Pickering and Barry 2012; Botzen, Gowdy, and van den 
Bergh 2008; Chatterton, Featherstone, and Routledge 2013). This per-
spective argues that the global North should remunerate the global South 
for a debt as the result of disproportionate polluting of the global atmo-
sphere and its unequal consequences.

We have also pointed to changing dynamics within the world system 
relevant to the UNFCCC process, most notably, the hegemonic compe-
tition between the United States and China and its implications for 
international cooperation on climate change (Roberts 2011; Ciplet et al. 
2015). While discussing the increasingly prominent role of emerging 
powers such as China, India, Brazil, and South Africa in the negotiations 
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in Copenhagen and Cancun, Hurrell and Sengupta (2012:463) caution 
that it is important not to “underplay the continued relevance of under-
standing climate change within the North-South frame.” We agree. This 
frame is still a major axis in the negotiations. However, it is far from the 
only one now of relevance. While scholars have brought attention to the 
shifting power between wealthy states and rising economic and “emis-
sions powers” in the semi-periphery, much less attention has been 
directed to what this and other developments mean to unity in the global 
South and to the reproduction of inequality in global environmental 
governance.

�The Old World Climate Order

The Group of 77 and China (G77) is a bloc of developing nations now 
numbering over 134 countries. As Vihma (2010:4) put it, the G77 is “a 
product of the North/South divide and the political economy of the late 
Twentieth Century. It is broadly based on a ‘self-definition of exclusion’ 
from world affairs.” That is, the vast global South, consisting of all of 
Latin America, Africa, and nearly all of Asia, felt that they had been left 
behind over decades of efforts at economic development and globaliza-
tion (Najam 2005; Roberts and Parks 2006). Brought into the world-
economy through colonial conquest and continuing to be dependent on 
the production and export of minerals and agricultural products whose 
prices fluctuated wildly or tended to go downward, they saw themselves 
as trapped in structurally disadvantaged positions. These are the underly-
ing forces that held the coalition together until Copenhagen in 2009, 
despite their diverging material interests.

At the beginning of the climate negotiations in the early 1990s, the 
G-77 was a largely reactive coalition because of its suspicion of the envi-
ronmental negotiations as an agenda of the industrial countries. Poorer 
nations expressed that green concerns were a ruse to keep them poor, a 
conscious or unconscious effort by the wealthy nations to keep the poor 
nations from usurping their place atop the global hierarchy (Roberts and 
Parks 2007; Gupta 1997). The G-77 shared interests in pressuring the 
historically wealthy or developed countries (what are called “Annex 1” 
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countries in the negotiations) to act according to their historical respon-
sibility for having created the problem and their capabilities to address it 
(their wealth). Developing countries also advocated to maintain their 
own sovereignty from outside intervention (especially from limits on 
their ability to pursue national economic development), and for the pro-
vision by wealthy countries of adequate funds and the most modern tech-
nologies to help them deal with climate change.

Addressing climate change means reducing consumption of cheap fos-
sil fuels and switching to what have historically been more expensive 
sources of renewable energy like wind and solar; it also can mean not 
clearing rain forests to create farmland to expand the national economy, 
and so on. For this reason, the G-77’s initial approach to this new agenda 
was wait and see, learn and react, or resist and reject (Najam 2005). If 
they were to address climate change and other environmental concerns, 
they needed to be compensated for lost economic gains and helped with 
new green technologies. When it came time to draft the UNFCCC before 
the 1992 Rio Earth Summit and later as part of the 1997 the Kyoto 
Protocol, the G-77 and China succeeded in their goal of avoiding respon-
sibility for making emission reductions.

To be clear, the G-77, which incorporates the periphery and semi-
periphery nations, has never been a homogenous bloc, or one without 
conflict (see Vihma, Mulugetta, and Karlsson-Vinkhuyzen 2011). A key 
tension in the group from the start has been between the Alliance of Small 
Island States (AOSIS) and the Organization of the Petroleum Exporting 
Countries (OPEC). At the first meeting of the Conference of Parties 
(COP) in Berlin in 1995, when a majority of G-77 countries supported 
binding reductions of emissions, OPEC advocated against them, even for 
the industrial countries (fearing they might be next). The G-77 took 
stands against any taxes on carbon, insisting instead that they should be 
compensated for lost business since measures to respond to climate change 
would severely affect their economies by slashing their ability to sell oil. 
The idea of compensation of oil producers for lost revenue is enshrined in 
Article 4.8 of the Convention, which included special consideration for 
economic vulnerability to climate change response measures.

As for AOSIS, since the beginning of the climate negotiation process 
in 1989, this negotiating bloc was very active in attempting to insert 
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binding commitments for greenhouse gas emissions reduction under the 
newly established Intergovernmental Negotiating Committee. AOSIS 
was particularly active in demanding ambitious, science-driven, legally 
binding emissions reductions targets and compensation funding for cli-
mate impacts. The group was the first to propose a draft text during the 
Kyoto Protocol negotiations calling for cuts in carbon dioxide emissions 
of 20 percent from 1990 levels by 2005 (Earth Negotiations Bulletin 
1995). The group demanded the establishment of an international insur-
ance pool for climate victims; it took ten years just to get loss and damage 
on the agenda in Cancun in 2010 and another three years just to begin a 
work program to research the issue.

The compulsion of AOSIS was obvious. The group’s 44 members are 
spread across the South Pacific, Indian Ocean, and the Caribbean, Africa, 
the Mediterranean, and the South China Sea. AOSIS’s unity comes from 
the fact that more than nearly any other countries, their physical survival 
as states is at stake due to steadily accelerating sea-level rise from climate 
change. The first report of the Intergovernmental Panel on Climate 
Change (IPCC), published in 1990, indicated an ominous development: 
sea-level rise due to climate change would condemn many low-lying areas 
to be submerged. In this effort, AOSIS found a willing partner in the 
European Union (EU), which, being influenced by public opinion and 
strong social movements, also showed great interest in controlling 
greenhouse gases from the beginning. Yet small island developing coun-
tries continued to stand behind G-77 statements and positions in the 
negotiations, which were generally for slowing the progress of aggressive 
climate treaties. Even those nations with quibbles about this position did 
so because their voice was so easily ignored when they spoke alone: if they 
could get some of their positions into G-77 statements, they had some 
chance of influencing a treaty.

Later in Bali in 2007, with the end of the first commitment period of 
the Kyoto Protocol in sight, the G-77 stood strong in negotiating a suc-
cessor treaty that maintained a structurally divided view of the world. 
Most central, the Bali text cemented different expectations for the devel-
oped and developing countries—“a Bali firewall” that would be defended 
for years by many developing countries (Smith 2010; Ciplet et al. 2015). 
Nowhere did the Bali action plan describe whether or how countries 
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might move from one group to another, either up or down. Nor was 
there clarity on how a scientifically adequate solution might be met, or 
clear rules for compensation for countries losing revenue from reducing 
their emissions sharply.

�The New World Climate Order in Copenhagen

It wasn’t until the pivotal negotiations in Copenhagen in 2009 that the 
G-77 would dramatically splinter. Perhaps most devastating to the unity 
of the G-77 was the formation of the coalition of Brazil, South Africa, 
India, and China, known as BASIC, in October 2009, just before the 
Copenhagen conference. At the time of their collaboration, these coun-
tries were highly diverse in their interests. Their economic base, energy 
infrastructure, and emission levels all varied greatly, as did the nature of 
their states and their approaches to making and meeting greenhouse gas 
emissions reduction goals. Nevertheless, the key moment at Copenhagen 
was when President Barack Obama of the United States joined with lead-
ers of the BASIC coalition to draft their own climate deal, which com-
pletely set aside the existing negotiating texts. The draft mentioned the 
goal of keeping global mean temperatures under 2 degree Celsius rise but 
avoided any binding emissions reduction targets to achieve that and any 
mention of the time when perilously rising emissions must peak (Ciplet 
et al. 2015).

Most crucially, the Copenhagen Accord that they drafted entirely 
shifted the approach taken by the global community in the face of cli-
mate change. The earlier Kyoto Protocol approach was top down, with 
binding national commitments based on levels of emissions and capabili-
ties of countries (usually understood to be roughly their level of income 
per capita). The Copenhagen approach that the United States and BASIC 
put forward was entirely voluntary and bottom-up, with nations pledg-
ing and reviewing their own choice on what emissions reductions they 
would undertake.

China and the United States, a rising and a declining hegemon that 
together emitted about 40 percent of all greenhouse gases on Earth, con-
sciously avoided a time frame for a midterm emissions reduction target 
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(Roberts 2011). The bold move at Copenhagen showed the ascendant 
power of the BASIC group and its ability to work directly with the United 
States and to cut their G-77 colleagues and the EU out of the decision 
making. The way the Copenhagen Accord was cobbled together was 
unprecedented, for heads of state and governments rarely get directly 
engaged in, let alone lead, international climate change negotiations. The 
accord was quickly brought to a hand-picked group of 28 countries to 
rubber-stamp, with almost no time to review it thoughtfully and no 
opportunity to revise it (Ciplet et  al. 2015). In this group of 28 were 
nearly all the wealthy OECD countries and just one representative from 
each of the developing world regions: Africa, Latin America, AOSIS, and 
Asia.

The new voluntary nationally determined approach in the Copenhagen 
Accord faced strong resistance from numerous leaders of peripheral states 
on both procedural and content grounds. The final all-night plenaries at 
Copenhagen were fiery, with a few feisty speeches by the countries willing 
to risk upsetting the global order and the ire of major aid and investment 
players, the United States and China. This accord and work by Mexico to 
formalize them in the 2010 Cancun Agreements paved the way for a 
bottom-up, voluntary approach to international mitigation that was 
adopted as part of the Lima Agreements in 2014 and the Paris Agreements 
in 2015, in which countries all brought their “Intended Nationally 
Determined Contributions” (pledges), or INDCs. During this period, 
the G-77 coalition further fractured along several lines. A series of new 
coalitions also emerged within the global periphery, some with compet-
ing identities and interests.

�Splintering South: Three Fissures in the G-77

�Tensions Between the Periphery and Semi-periphery

Since Copenhagen, the terms of what constitutes the “global South” have 
been under contention. One emergent tension within the G-77 has been 
between state coalitions such as the LDCs and the AOSIS on the one 
hand and rising industrial powers in BASIC on the other, especially about 
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who should be required to commit to emissions reductions within the 
new NDC framework solidified in Paris. The moral force of a peripheral 
nation’s extreme vulnerability to climate change is now often pitted 
against the need for development in emerging economies. For example, 
at one of the key informal meetings in the 2011 Durban negotiations, in 
response to the Indian environment minister’s statement arguing for their 
right to development for meeting basic needs, the delegate Karl Hood 
from Grenada, representing AOSIS, reportedly retorted, “While they 
develop, we die; and why should we accept this?” (Roberts 2011).

Indeed, it is no longer possible to solely or primarily blame the global 
North for rising emissions. Developing countries now outpace developed 
countries in current carbon emissions (Center for Global Development 
2015). The clear majority of projected emissions growth in the next two 
decades is expected in developing, not developed countries (Energy 
Information Administration 2013). In 2007, China surpassed the United 
States as the largest current global polluter, but remained far behind in 
terms of its cumulative historical emissions (Vidal and Adam 2007). But 
this is changing too. China surpassed the United States around 2015 or 
2016  in terms of cumulative emissions (Doyle 2015) and has already 
overtaken the EU in emissions per capita (McGrath 2014).

In response to this new reality, there has also been a notable shift in mes-
saging among the poorest countries, which are now beginning to call for a 
more sophisticated and historically relevant differentiation of responsibil-
ity between states, including those in the South. In 2015, prior to the Paris 
Negotiations, the LDCs negotiating group’s official submission written by 
Nepal argued that the new framework should take “full account of current 
socio-economic realities” and be a single regime “applicable to all” (Nepal 
2015:1). They argued that over the past 20 years the economic conditions 
in the world had considerably evolved, leading to changes between coun-
tries, including the current annexes of the Convention (Nepal 2015:4). 
Specifically, they called for “allowing some differentiation for developed 
countries, emerging economies, middle-income countries, the most vul-
nerable and the least developed countries based on agreed criteria” (Nepal 
2015:1). While this may sound like a common-sense proposal, it is a stark 
departure from supporting proposals that maintain a rigid “North-South” 
divide that was enshrined in the Bali Firewall in 2007.
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A new negotiating group called the Independent Association of Latin 
American and Caribbean Countries (AILAC), which officially launched 
itself in 2012 at the Doha negotiations, has also taken positions that chal-
lenge earlier G-77 convention (Ciplet et al. 2015). AILAC is notable in 
that it largely embraced the new voluntary “pledge and review” approach 
to emissions reductions, while several coalitions such as the LDCs and 
the AOSIS were still demanding a second commitment period of the 
Kyoto Protocol. The coalition, made up of Colombia, Costa Rica, Chile, 
Peru, Guatemala, and Panama, with the support of the Dominican 
Republic, viewed itself as being a bridge between conflicting North–
South interests in the negotiations, and sought to encourage a more 
ambitious agreement by committing to action themselves. Specifically, 
the AILAC countries decided to stop waiting for emissions reductions or 
financial support from wealthy countries like the United States, and 
launch an ambitious case for low-carbon development at home and 
abroad. This decision was a major break from G-77 solidarity.

AILAC has downplayed the class-based identity of global South which 
is embraced by many peripheral states in the negotiations as structurally 
disadvantaged and deserving of compensation. They have instead focused 
on how developing countries can take responsibility themselves. For 
example, Peru made the first formal pledge for emission reductions by a 
Latin American country in 2015. As former Costa Rican advisor Monica 
Araya told El País, “[The negotiations are] always told as a battle of North 
versus South … but each time this explains less and less of what’s happen-
ing” (Méndez 2012). She continued, “There is an alliance of countries 
that want all nations to take on binding obligations, and that the negotia-
tions process is adapting to a changing world” (Friedman 2013a). Isabel 
Cavelier, a former negotiator for Colombia said in 2012, “We think we 
can show the world that we are developing countries, we have a lot of 
problems at home, but we are ready to act. If we can show that we can 
take the lead, and we’re not waiting for the rest of the world, then we can 
[set] an example” (Friedman 2013b). AILAC negotiators are quick to 
point out that its positions do not undermine the core positions of the 
G-77 on equity, but they emphasize a more flexible interpretation of 
countries having to act according to their historical responsibility for cli-
mate change (CBDR+RC), to encourage all countries to commit to 
reducing their emissions.
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A further fracture within the G-77 between the peripheral and semi-
peripheral states occurred when, three days before the end of the Paris 
negotiations, a “high-ambition coalition” emerged in Paris, comprised of 
79 African, Caribbean, AILAC, and Pacific countries, along with the EU 
and later the United States and Brazil, but without the other major global 
South powers, including China and India. The coalition formed in 
secrecy prior to the negotiations, and called for a legally binding agree-
ment, a long-term goal on global warming commensurate with science, a 
review mechanism to assess emissions commitments, a unified system for 
tracking countries progress on meeting their goals, and eventually, a more 
ambitious emissions target of 1.5  degree Celsius temperature change 
(Mathiesen and Harvey 2015). Several of these demands contradicted 
the expressed interests of China and India. A previous “high-ambition” 
coalition that crossed the North–South divide had come together in 
Durban in 2011 between members of the LDCs, AOSIS, and the EU, at 
that point, to achieve a second commitment period of the Kyoto Protocol.

�Tensions Within the Semi-periphery

In addition to rifts between the periphery and semi-periphery within the 
G-77 coalition, there are also many relevant tensions within the semi-
periphery itself. The rising industrialized states are a very diverse group in 
terms of their emissions, economic activities, regional relations, and energy 
possibilities. For example, Turkey has the second-highest energy consump-
tion growth after China and is dependent upon Russian and Iranian oil 
and gas and has plans to double its coal power capacity in the next four 
years (Friedman 2015). Brazil, for its part, depends far more on hydroelec-
tricity and biofuels to power its growth. This makes Brazil far more efficient 
than many other states in its economic class in terms of carbon emissions 
per unit of Gross National Product (GNP). From a climate perspective, 
Brazil’s main concern is to definitively control deforestation, which has 
been its largest source of its carbon dioxide emissions since the late 1980s. 
However, its commitment to lower its carbon emissions appears to be 
weakening (Edwards and Roberts 2015). Clearly, one should not assume 
that these two countries, or other rising or middle-income economies, 
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will share the same positions in the post-Paris period, in which all are 
responsible for taking mitigation action, but have discretion on what forms 
their own commitments should take. Their distinct characteristics and 
interests uniquely shape their positions in regard to structures of ecologi-
cally unequal exchange in the world system.

While much could be written about fragmented interests between 
numerous countries that occupy this middle position in the global class 
structure and division of labor, here we focus on two of the major players, 
China and India. While they are often grouped together, China and India 
are in very different situations, and have taken decidedly different 
approaches in the contemporary negotiations, including in the Paris 
talks.

China has been more willing than India to take mitigation action com-
mensurate with the demands of AOSIS and the LDCs, including provid-
ing financial assistance. China in the 1990s and early 2000s was very 
different from China today. Economically, its 7–10 percent annual 
growth and state-led capitalist transition has rocketed the nation to the 
highest levels of economic power. By some measures, China has just sur-
passed the United States and is now the world’s largest economy, it is the 
workshop of the world in manufacturing, and it already is the holder of 
the world’s greatest currency reserves and of other nations’ debt (Katz 
2014; Schiavenza 2014). China has increasingly seen climate negotia-
tions as an important area of foreign policy to show that it is capable of 
addressing global problems and as an avenue for asserting leadership 
among developing countries (Chayes and Kim 1998). For this reason, 
China from the beginning worked for a united “G-77 and China” strat-
egy (Economy 1997), perceiving its own role as speaker for the group 
(Heggelund 2007).

China is heavily investing in renewable and nonrenewable energy 
resources and infrastructure development in Asia, Africa, and Latin 
America. Unlike countries in the West, it is reported to have declined to 
make its investments conditional based on government reform, which 
makes it popular among a wide group of states (Alessi 2012). China is also 
a contributor of climate-related finance to many developing countries, par-
ticularly in Africa and Latin America. It seems likely that China’s involve-
ment as an investor and donor is responsible for some of the recipient 

  D. Ciplet and J. T. Roberts



  289

countries’ supportive responses to Chinese positions and leadership in cli-
mate change negotiations (Edwards and Roberts 2015).

Importantly, in November 2014, China agreed to a joint announce-
ment with the United States to mitigate climate change, representing an 
important political breakthrough and for China a move beyond simpli-
fied notions of a North–South divide in responsibility. It also showed 
China’s self-identification alongside a superpower, not making joint 
announcements with its BASIC or other G-77 partners. China also made 
major commitments to development assistance and investment (Hart, 
Ogden, and Dotson 2015; Khor 2015).

Thus, China went into the pivotal Paris negotiations, attempting to 
assume a position of global leadership, rather than that of merely an 
antagonist to the process. The Paris negotiations could have gone off the 
rails in the final minutes as the United States objected to key wording in 
the final document; China was reported to have stuck by the United 
States and not the G-77. But rather than fully distancing itself from its 
supposed peer group in the South, in Paris, China’s President Xi Jinping 
continued to attempt to align with the interests of the weaker countries 
in the G-77, to call on wealthy states to scale up their climate finance and 
provide stronger support to developing countries (Mauldin 2015).

However, China’s mitigation actions may fall far short of being ade-
quate, due to its enormous net footprint and relatively high per capita 
emissions, and its hesitance in abandoning its fossil-fuel infrastructure. In 
addition, China’s climate assistance may take the shape more of colonial-
ism, as it gathers up land and resources in Africa and Latin America for 
biofuels, and uses its own companies to construct massive infrastructure 
projects. China’s investments do not likely match a vision of compensa-
tion for damages based on ideas commensurate with “climate justice.” 
Overall, while many commended China’s action in the recent negotia-
tions, others have been critical of the country’s scale of ambition, the 
mechanisms of transparency in the country to achieve its stated goals, the 
scale of recent investments in fossil-fuel infrastructure, and its underre-
porting of previous emissions.

As for India, in recent years, the country has come under increased risk 
of becoming diplomatically isolated due to the size of its economy and its 
emissions (now the world’s third largest emitter) (Guardian 2014), 
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despite its very low emissions per capita (ranked 147th among all coun-
tries in the world) (Guardian 2013).3 In fact, India’s per capita emissions 
are less than a third of China’s. India walks a very interesting line in the 
climate negotiations. On the one hand, it has attempted to bolster itself 
as a major world leader with aspirations for a seat on the UN Security 
Council and a greater role in international financial institutions like the 
World Bank and the International Monetary Fund. On the other hand, 
it is a very poor country ranked 143rd in the Human Development 
Index, with 300 million people without access to electricity, that must 
appease national interests for meeting basic development needs, which 
many argue would be compromised by any limits on its emissions.

In the lead-up to the Paris negotiations, India often fought against 
being subject to limits on its growth and strongly advocated for “differen-
tiation” in terms of responsibility for action. Coming into Paris, India put 
forward a more ambitious INDC than some expected.4 However, unlike 
China, India had been unwilling to promise to peak its emissions in the 
future. India’s pledge also came with a price tag of $2.5 trillion and a call 
to the international community to support its clean energy program and 
to help it to adapt to climate change between 2015 and 2030, in addition 
to seeking finance from the private sector (Sinha 2015). While its target 
for solar power is ambitious, it simultaneously set a target for coal pro-
duction of 1.5 billion metric tons by 2020. Thus, India seems largely 
unwilling to commit to not developing its huge coal reserves, unless it is 
compensated for its behavior. In this sense, India may find itself in direct 
competition for climate finance resources with much smaller peripheral 
nations.

Additionally, unlike the LDCs and AOSIS, despite its high vulnerabil-
ity to climate impacts, India has been reluctant to commit to a 1.5 degree 
Celsius limit on temperature change, playing a part in a group called the 
like-minded developing countries, and it has largely resisted movements 
toward reporting and transparency. In the Paris negotiations, in addition 
to continuing to demand differentiation between actor-groups in the 
agreement, India (like China) came under fire for standing against a rig-
orous five-year review of INDCs, supported by countries in the periph-
ery. While India will increasingly represent a major global economy, 
political force, and net polluter, it is still comparable in many ways in 
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terms of overall poverty, vulnerability, and emissions per capita to many 
LDCs. Still, it opposed several key positions of the LDC group.

A core practical concern is India’s extreme vulnerability to climate 
change impacts, such as its dependence on glacier-fed water supplies 
from the Himalayas, its vast populations on semiarid lands with scarce 
irrigation, and its dense population in the coastal belt vulnerable to sea-
level rise and intensifying monsoons. In monetary terms, the issue is 
clearly salient: the Indian government claims that 3 percent of its GDP is 
already being spent on adaptation to climate change impacts, and it will 
need $206 billion to cover related costs for the period of 2015–2030 
(India 2015).

Overall, in the post-Paris period there is no longer a unifying position 
between the semi-peripheral states in the G-77 of maintaining the 
North–South divide enshrined in the Bali Agreements. In this context, 
the often competing and complex identities of China and India, along 
with those of other countries that occupy the middle of the global divi-
sion of labor, may lead to increasing tensions within the G-77. This will 
likely take the form of an inability within the coalition to agree on ideas 
of equity, responsibility, differentiation, and accountability for climate 
action within the global order in the coming years.

�Tensions Within the Periphery

Finally, there are important emerging tensions that may serve as wedges 
to solidarity within the global periphery in the negotiations and which 
make the ecologically unequal exchange discourse more difficult to main-
tain. First, there are potential tensions among peripheral states in the 
post-Paris context in terms of the extent to which actors maintain radical 
class-based demands concerning differentiation and compensation, or 
rather, embrace more fluid, pragmatic, or reformist ideas in UN climate 
politics (see, e.g. discussion of the AILAC coalition above). Although the 
80 nations in AOSIS and the LDCs are highly vulnerable to climate 
change, the postures and positions of the individual countries often differ 
substantially across the groups. The particular states take varying stances 
on whether to challenge the positions of OPEC and BASIC, for example, 
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often depending on the particular areas of conflict and who is chairing 
the groups. For example, the island states Tuvalu and the Maldives have 
gained attention for being far more ambitious and aggressive in their 
stances than have Saint Lucia or Samoa. Like the economically more 
powerful states in BASIC and OPEC, many LDC countries also pursue 
both bilateral and minilateral diplomacy with single countries or smaller 
groups to promote their individual and group interests (Khan 2013).

One issue where there has been some contention among peripheral 
states has been on their approach to the issue of loss and damage, which 
includes some form of help for those climate impacts that cannot be read-
ily adapted to. Having been raised since the early 1990s by AOSIS, this 
issue first found great unity in the 2012 and 2013 Doha and Warsaw 
negotiations when peripheral states came together in coalitions (includ-
ing the LDCs, AOSIS, the African Group, and the Central American 
Integration System, as well as the broader G-77), arguing for the estab-
lishment of a distinct loss and damage mechanism in the Convention. 
However, the specifics of this mechanism have been more controversial. 
While some actors, and particularly some states in AOSIS, have continu-
ally demanded that compensation and liability be a cornerstone of 
demands related to the loss and damage framework, other states have 
viewed this demand as either polarizing or unrealistic, and instead have 
focused on other less radical aspects of the program such as data manage-
ment, research, and climate refugee legality. For example, as a concession 
to developed states such as the United States, the LDCs agreed to lan-
guage in the Paris decision text for loss and damage that explicitly 
excluded compensation or liability of developing countries (Vanhala and 
Hestbaek 2016). However, countries like Tuvalu which are particularly 
threatened by rising seas and other catastrophic climate disasters are 
unlikely to give up the fight for compensation. This difference may serve 
as a wedge between peripheral states in terms differential exposure to loss 
and damage events, and differing positions on the issue in future 
negotiations.

Second, competition over scarce adaptation and other climate finance 
resources has been a wedge between peripheral states in recent years (Ciplet, 
Roberts, and Khan 2013b), and may intensify. The figures are stark: over 
90 countries and their people have contributed an almost negligible 
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amount to the problem of climate change, but they are already being hit 
first and hardest by the impacts, and they face these disasters with the least 
capacity to adapt to the changes (Kasperson and Kasperson 2001; 
Intergovernmental Panel on Climate Change 2007, 2013; Roberts and 
Parks 2006). As Desmond Tutu put it in 2008, a system of “adaptation 
apartheid” is already developing in the form of increasing investments in 
protections against climate-related disasters in industrial countries, while 
efforts in the most vulnerable countries have always been grossly under-
funded (Tutu 2008).

The $30 billion in finance that wealthy states promised in Copenhagen 
for developing countries during the 2010–2012 period were not deliv-
ered as promised. In addition, there is limited evidence that a scale-up to 
the promised $100 billion a year by 2020 is taking place (Ciplet et al. 
2015). There are many measures and much debate on both the supply 
and demand for adaptation aid (e.g. AdaptationWatch 2015; Ciplet et al. 
2011; Oxfam America 2012), but the United Nations Environment 
Programme (2014) estimates that by 2025 or 2030 an estimated $150 bil-
lion of funding is needed to support adaptation to climate change in 
developing countries but current amounts of truly new public funds are 
still probably below $10 billion a year (Oxfam International 2015).

If such support is not dramatically scaled up, with new and substantial 
commitments during the next rounds of negotiations, states that are dis-
proportionately vulnerable to climatic instability are likely to become 
more vocal in their demands for compensation, including for climate 
impacts that cannot be readily adapted to, such as rising seas. Importantly, 
the periphery may witness intensified infighting over designations of vul-
nerability in order to access the scarce existing public funds (Ciplet et al. 
2015). This infighting could extend to the broader G-77 as conditions 
worsen and funds remain scarce.

While this may undermine efforts at collective organizing by periph-
eral states to address ecologically unequal exchange and remuneration for 
climate debt, this fragmentation is not inevitable. Notably, a coalition 
called the Climate Vulnerable Forum emerged as part of a conference in 
the Maldives in 2009. The Climate Vulnerable Forum was a key actor in 
Paris working to ensure that the 1.5 degree Celsius temperature target 
was included in relevant agreements. It is possible that the Climate 
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Vulnerable Forum can be a vehicle for vulnerable states to maintain 
strong collective demands across diverse negotiating blocs for climate 
finance demands.

�Conclusion: Insights for Ecologically Unequal 
Exchange Theory

Existing conceptions of ecologically unequal exchange have provided 
very limited understanding of the distinct and nuanced political dynam-
ics which shape how environmental inequality is governed globally. This 
has major implications for our understanding of the reproduction of 
inequality at a global scale, suggesting that the distribution of goods and 
bads in the global system is the result of not merely trade relations or 
military domination, but also interactions in the political realm of multi-
lateral institutions. The case of the contemporary UNFCCC points to 
three main insights for a theory of ecologically unequal exchange gover-
nance and resistance.

First, the analysis suggests that ecologically unequal exchange theory 
must better consider the role of the semi-periphery in reproducing eco-
logically unequal governance forms. Existing scholarship has almost 
completely neglected the strategies employed by semi-peripheral states to 
maintain or enhance their relative ecological privilege in global environ-
mental governance. The implicit underlying assumption has long been 
that the North is solely to blame for governance structures that support 
ecologically unequal exchange. However, in contemporary UNFCCC 
politics, semi-peripheral states have played a pivotal role in undermining 
robust mitigation efforts—particularly measures that would place limits 
on their own development aspirations. They have accomplished this by 
first dominating the G-77 bloc’s positions and then later building alli-
ances outside of the G-77 coalition to shirk their own responsibility to 
mitigate their emissions. By transporting carbon pollutants across 
national borders and becoming top-ranked nations in inflicting climate 
instability on the poorest and most vulnerable countries, these semi-
peripheral actors are in effect creating a new ecologically unequal 
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exchange. They have buffered themselves against resistance to their con-
tinued emissions by supporting the demands of peripheral states on issues 
such as climate finance, loss and damage against the global North, and 
(reluctantly) a target of 1.5 degree Celsius for maximum global average 
temperature change. A common characteristic of the BASIC group is 
that each nation is a regional power at risk of alienating many neighbors 
as it attempts to reach the world stage as a global leader (on Brazil, see 
Edwards and Roberts 2015). One could argue that their actions in the 
area of climate politics suggest that each is diminishingly concerned 
about alienating their regional neighbors and the rest of the G-77.

However, we have shown that due to the highly diverse economic and 
environmental positions among semi-peripheral states, ecologically 
unequal exchange theory should also be cognizant of the ways in which 
the semi-periphery, and its defined interests in regime politics, is not 
monolithic. To be sure, thus far, developing states as a group have com-
mitted through their climate plans to more emissions reductions during 
the 2020–2030 period than that of wealthy states, despite their signifi-
cantly lower historical responsibility and ability to respond to the prob-
lem (Oxfam International 2015). But there are actors that are doing 
considerably more and less of their “fair share” to address the problem, as 
well as those that will be more or less vulnerable to the immediate conse-
quences of warming climate.

Second, increasing fragmentation of defined interests between periph-
eral and semi-peripheral states may produce distinct challenges for 
peripheral states to resist governance forms which intensify ecologically 
unequal exchange. In this case, the changing landscape of major emitters 
in the global South—including countries like China, India, Brazil, 
Mexico, Turkey, and South Korea—has made it increasingly difficult for 
peripheral states to simply go along with the conventional wisdom that 
the North is solely or primarily responsible for taking action on climate 
change. We have discussed how in contemporary UNFCCC politics, 
peripheral state coalitions such as AOSIS, AILAC, and the LDCs have 
called for proposals that challenge a North–South binary for mitigation 
responsibility. At times, they have also formed alliances that cut across the 
North–South divide, such as “the Axis of Ambition” coalitions they 
formed with the EU in the negotiations in 2011 and 2015.
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There is the distinct possibility that the main discursive underpinnings 
of demands for remuneration of the “climate debt” owed by the global 
North to the global South will have to be adapted to the changing emis-
sions context. The post-Paris institutional conjuncture requires that all 
states take mitigation and adaptation action. This change opens new dis-
cursive opportunities to pressure not only wealthy states on the adequacy 
of their actions but also major rising polluters in the global South. It 
seems likely that as the poorest and most vulnerable states will experience 
increasingly intense climate disasters which are not of their own making, 
including the disappearance of whole territories under rising seas, that 
demands for compensation for climate debt will extend to other major 
polluters in the South, particularly if these states are unable or unwilling 
to commit to ambitious mitigation action or to fulfill their pledges within 
their INDCs. These tensions will also be amplified if there are not robust 
measures of accountability and transparency to ensure that actions out-
lined in INDCs are being fulfilled in practice—an issue upon which 
there is no agreement within the G-77.

However, such efforts of resistance from the global periphery come 
with major risks. There are also compelling reasons for why, even in this 
changing ecological and political context, peripheral states may be unwill-
ing to take a stand against their larger and more economically developed 
allies within the G-77. Most notably, peripheral states would likely find 
less leverage in the negotiations against wealthy states on key issues such 
as climate finance and loss and damage without the support of their more 
economically, politically, and militarily strong semi-peripheral allies in 
the G-77 coalition. The increasingly strong financial aid and investment 
ties between China and states throughout Africa and Latin America also 
make public betrayal of conventional South–South ideals of solidarity 
potentially costly and present structural obstacles to resistance (Ciplet 
et al. 2015).

A more complex reality of the perpetrators of ecologically unequal 
exchange also has the potential to create further divisions among periph-
eral states, weakening their collective leverage for unified demands. 
Competition for scarce adaptation, mitigation, and loss and damage 
resources in a warming world may also lead to increased infighting among 
those most in need of support. India’s own call for international support 
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of $2.5 trillion for its INDC may further intensify tension between this 
rising semi-peripheral state, and between coalitions such as the like-
minded developing countries and BASIC on the one hand, and the LDCs 
and AOSIS on the other. Such tensions may be offset by efforts for 
collective demands to address vulnerability, in groups such as the Climate 
Vulnerable Forum.

Given these challenges facing peripheral states, we pose a third chal-
lenge for ecologically unequal exchange theory going forward: it is impor-
tant to analyze the ways in which unequal ecological exchange as 
mobilized as a collective action frame diverges from or conforms with the 
real-world distribution of environmental goods and bads in the world 
system. Specifically, in this context, even in a highly fragmented and 
increasingly multi-polar world system in which the biggest growth in 
climate pollution is in the global South, a simple North–South axis of 
political organization and identity may maintain utility and dominance 
for many global South state actors and coalitions. In the immediate term, 
peripheral states, given their structural and political weaknesses, may 
continue to make calculated decisions to play nice with their big friends 
in the South. This stance may be taken despite the risks that inadequate 
mitigation action by semi-peripheral countries poses to climate vulnera-
bility in the periphery.

It may be in the nature of capitalism to accelerate fragmentation in the 
conditions of nations and to create unequal costs and benefits through 
broad systems of unequal exchange, both economic and ecological. But it 
seems that geopolitically, there will be times when nations choose to sim-
plify their solidarity groups along North–South lines, and other times 
when they do not. This alignment may be the only one that functions to 
allow effective struggles for redistribution of economic benefits from 
those at the top of the global hierarchy. However, in the case of the 
unequal distribution of impacts of carbon pollution, such alignments 
may be highly contrary to the interests of those at the very bottom of the 
distribution, the most vulnerable.

In sum, we have argued that tensions within the G-77 coalition in the 
UN climate negotiations will largely influence the forms that struggles 
against ecological inequality in the world system take in the post-Paris 
period. These tensions point to the need for ecologically unequal exchange 
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scholarship to move beyond primarily documenting the problem of 
unequal global material flows, to nuanced empirical exploration of the 
shifting political dimensions within the world system and specific gover-
nance contexts that shape opportunities for transformation. Such analysis 
that does take the real-world politics of resistance to ecologically unequal 
exchange seriously, and the politics of global climate justice in particular, 
should carefully consider the complex relationships and points of frag-
mentation within the strategic organization and identity of the global 
South.

Notes

1.	 We describe the development of the zones of world systems theory 
(periphery, semi-periphery, and core) below, and acknowledge that some-
times countries move in and out of these categories as they move up and 
down through the hierarchy of nations. While these are functional groups 
of nations, we also see these as a continuum from the most powerful and 
wealthy to the least developed countries. We refer to certain nations in 
each zone but do not base these categorizations on current empirical data; 
rather we utilize earlier world-system theory conceptualizations such as 
that of Terlouw (1993) (see Roberts and Grimes 2002).

2.	 This participant observation has included working directly with numer-
ous policy NGOs and civil society networks and state delegations, par-
ticularly the least developed countries negotiating group. Observational 
data was collected during network meetings, side events, press confer-
ences, demonstrations, and policy interventions. The analysis is also 
informed by more than 100 informal interviews and analysis of UNFCCC 
negotiations and related policy documents.

3.	 Ranking in per capita emission assessed using 2010 data.
4.	 India pledged to reduce its emissions intensity per unit of GDP 33 per-

cent to 25 percent from 2005 levels by 2030, to receive about 40 percent 
of its power from non-fossil sources by 2030, and to enhance afforesta-
tion. It also announced a target to develop 100 GW of solar power capac-
ity by 2022, launched a solar power alliance to increase solar production 
in the developing world, and has implemented a per ton tax on coal that 
is a direct subsidy to renewables.
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Epilogue: The Wider View

Harry F. Dahms and R. Scott Frey

As the essays included in this volume demonstrate in a broad range of 
ways, with regard to the scope and impact of resource extraction and 
exploitation as well as waste exports, ecologically unequal exchange 
(EUE) denotes a seemingly inexorable process whose impetus is both 
global and planetary in nature and in scale. It is global in that for some 
time, especially since Immanuel Wallerstein’s (1974) world-systems anal-
ysis, it has been neither possible nor justifiable to try to explain condi-
tions in individual societies and nation-states independently of global 
processes. Evidently, this applies both to the Global South and to the 
Global North, though in different ways. The exploitative regime that has 
structured and organized the condition of humankind in the world-
system since the nineteenth century is so integral to the realities of our 
species and of the planet we inhabit that the social sciences perpetually 
are not only in danger of proceeding on the basis of increasingly unrealistic 
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assumptions, but they are increasingly likely to do so. Typically, the study 
of the social, political, and economic structures and systems implicitly 
assumes that it is possible to identify and delineate general patterns from 
within the context of any society, while neglecting the specificity of pre-
vailing conditions at the national level, and without paying close atten-
tion to how the tentacles of the global economic system—the 
world-system—both reach far into and shape the purportedly autono-
mous and more or less peculiar configurations that are at work and at 
play in particular countries.

Both societies in the Global South and in the Global North would look 
very different today, had the EUE process not been in place for centuries; 
they most certainly would not be the societies that they are now, in a mul-
tiplicity of ways. In all likelihood, societies in the Global South would be 
fraught with pathologies and contradictions  to a lesser extent, or with 
pathologies and contradictions of other types along the lines of the cultural 
traditions and normative frameworks in place in these societies, respec-
tively (as opposed to the pathologies characteristic of the more “advanced” 
societies of the Global North). On the one hand, greater access to and 
control over their own resources presumably would alleviate economic 
strain and deprivation resulting from EUE. On the other hand, these soci-
eties still would struggle with internal tensions and contradictions and 
suffer from social conflicts, inequalities, and injustices, along with other 
types of burdens that come with progress under conditions of moderniza-
tion—such as too much or too rapid progress, or too little, or not the right 
kind, depending on the vantage point applied and the segment of a given 
population focused on or examined. Still, we can only speculate about the 
extent and the ways in which societies in the Global South would have 
evolved, especially since the end of World War II, without the global 
regime of EUE having been in place, as it continued to intensify during 
the second half of the twentieth century, and even more so since the begin-
ning of the current century. Presumably, though, there would have been 
more and greater opportunities in those societies to develop strategies and 
policies designed for and attuned to confronting challenges that were spe-
cific to and cognizant of the particulars “on the ground.”

At the same time, absent proliferating opportunities to extract resources 
and wealth from and offshore anti-wealth to other places, the societies of 
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the Global North inevitably would be fraught today to a discernibly 
greater extent by the contradictions that characterize modern industrial-
ized capitalist societies with more or less nominally democratic political 
systems. With less access to natural resources and environmental space 
from the Global South, and thus with less economic wealth, it would be 
much more difficult for elites in the Global North who benefit most from 
domestic structures of inequality and systems of economic and political 
control and power to distract from and plaster over inevitable conflict 
lines and struggles over resources and access to privileges “at home.” This 
also applies to the ability of societies of the Global North to manage con-
sequences resulting from international competition among societies at 
similar stages of what used to be referred to as development, and to con-
tain the destructive potential located in such competition.

As has become evident in recent years (and even more so since the 
EUE conference was held at the University of Tennessee in fall of 2015), 
in the absence of sustained efforts to acknowledge and remedy the 
strained state of suspended animation within and between the Global 
South and the Global North, authoritarian nationalist responses to, and 
strategies to manage, proliferating national and international tensions, 
challenges and crises have become increasingly acceptable, if not appeal-
ing, to large segments of the population in many countries. Prime exam-
ples are Turkey, Poland, Hungary, the Philippines, the United States 
and—most recently, with the abolition of constitutionally required 
Presidential term limits—in China. Indeed, the evidence suggests that 
the retreat of democracy predicted during the last decade of the twentieth 
century is continuing, and gaining momentum.1 The retreat and weaken-
ing of democratic processes and institutions do not bode well for efforts 
to reign in, redirect, or contain the process of EUE—quite the opposite.

The seemingly inexorable impetus of EUE also is evident at the plan-
etary level. While in the global context, despite the myriad empirical fault 
lines and public policy challenges, the process of globalization—regardless 
of whether it is understood as “creative destruction” or the opening of 
markets both old and new—appears to point toward and be consistent 
with infinite opportunities for economic expansion, with Earth purport-
edly constituting an open system, the ideological character of related 
visions and notions is becoming more and more difficult to deny. Yet, 
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when conceived of in terms of planetary categories and considerations, it 
is undeniable that our planet less and less resembles an open system, and 
is described more accurately along the lines of what Kenneth Boulding in 
the 1960s referred to as “Spaceship Earth.”2 De facto, the Global North 
has not only been exploiting the Global South by establishing and solidi-
fying a system of structural exploitation; rather, the latter is indicative of 
a pattern of consuming the planet for the purpose of increasing economic 
profits, leaving destruction and the potential for proliferating catastro-
phes in its wake, and materially altering at least the outer layers of the 
planet. This pattern also is observable within the Global North, inter-
nally, especially so in recent months, as intensifying and increasingly suc-
cessful efforts are underway in the United States to undercut, remove, or 
abolish environmental legislation and protections that have been in place 
for decades, but which were not particularly strong to begin with. What 
has been happening to the material world we inhabit on the planetary 
scale is happening within the confines of the nation-state along similar 
lines, and vice versa, thus maintaining a process of destruction whose 
force-field is so common and so prevalent—so “natural”—as to be taken 
for granted by most individuals across all societies.

The major issues discussed in this volume provide evidence for exam-
ining the logic underlying EUE in ways that point toward research agen-
das and projects which are directly concerned with increasingly 
problematic and disturbing processes and developments. Inevitably, gaps 
remain in the existing literature that must be addressed and filled, as the 
process of EUE continues to unfold. Yet even if these gaps were to be 
filled, it is apparent that researchers should not be too hopeful—in fact, 
not even hopeful—as far as expectations are concerned to the effect that 
more rigorous, pointed, and critical research will have a positive bearing 
on the underlying logic of EUE. Rather, if the evidence does suggest a 
link between the efficacy of research and the underlying logic, which is 
invisible and not directly observable, it may be inversely related to hopes 
and expectations that inform and inspire research agendas, projects, and 
strategies. The above-mentioned logic may well have the capacity to use 
new knowledge for its sake, rather than for the sake of humankind, than 
for the purposes for which researchers have been endeavoring to illumi-
nate the process, and will continue to. How is this so?
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To start with, there is compelling evidence for the logic underlying 
EUE being the preliminary end result of an ongoing, adaptive, and evo-
lutionary process at the societal, global, and planetary levels that have 
been occurring under our feet, behind our backs, and above our heads. 
And, if indeed so, we must ask whether researchers are willing and able to 
recognize in research agendas relating to EUE the prospect of this logic 
being sufficiently cunning to solidify further the divide between core and 
periphery to reconfigure societies on both sides accordingly—under the 
radar, as it were—and whether researchers are able to be cognizant of 
resulting dilemmas with consistency. Paradoxically, if the logic is truly 
cunning, it may be capable of incorporating insights gained in social 
research about EUE in its operations, as they are quintessentially non-
human: rather than us being in a position to guide and utilize it for our 
purposes, it has been performing a key role in structuring both our world 
and our experiences, and especially how we relate to others, in ways that 
are not just difficult to conceive, but which also are painful to face, in 
light of the justice and fairness-based norms and values that are supposed 
to inform and orient the actions of modern democratic men and women.

The question that must be posed, then, is whether this process of EUE, 
in its myriad manifestations, is consistent with and conducive to the kind 
of narratives that require of social scientists and social researchers a shift 
in focus, especially with regard to notions and conceptions of progress 
and the changing role of human agency. What most certainly is called for 
is a shift in rhetoric: it is no longer appropriate, and possibly not even 
justifiable, to posit that decision-makers, nation-states, and global actors 
have the capacity to halt or redirect the process, even though institution-
ally established, condoned, or required linguistic codes demand that the 
issues at hand are framed constructively and productively. The best we can 
do for the time being may well be acknowledging explicitly the likely 
futility of efforts to influence—to slow or to stop—the thrust and direc-
tion of EUE. At the very least, we would be well-advised to hypothesize 
that for the foreseeable future, “resistance [may be] futile,” and our 
emphasis may have to be placed on “bearing witness” (i.e., tracking related 
processes and gather detailed information), until objective circumstances 
change, for example, as a consequence of imminent dangers that would 
threaten not just human beings—potentially a perfectly acceptable 
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form of collateral damage, as far as the logic of EUE is concerned—but 
more importantly, the continued stability and functioning of the global 
economic system.3

The logic underlying EUE suggests that rather than moving toward 
reconciliation of society and nature, since the beginning of industrializa-
tion under the aegis of the spreading capitalist mode of production, the 
history of modern capitalist society from the outset was pointing toward 
nature being turned into a “function” of society—with society being a 
function of the logic of capital. From an Enlightenment perspective, 
human action and social activities in politics, culture, and the economy 
should be fueling ongoing transformations that are pointing toward cir-
cumstances on Earth in which shared norms and values are being actual-
ized to an ever greater extent, over time. Yet, as classical social theorists 
and sociologists in the nineteenth and early twentieth century insisted, 
the precepts of the Enlightenment, while important and productive in 
many ways, were not consistent with the nature and logic of modern 
capitalist societies. Instead, while Enlightenment notions to the effect 
that human beings should be in charge of macro-social transformations 
are perfectly understandable and indeed desirable, they also are incongru-
ous with what the founders of sociology taught us about modern society: 
that individuals are “functionaries of society,” as Emile Durkheim put it, 
and that modern society is mediated by capital and corresponding modes 
of organization and technology, rather than an expression and the mani-
festation of human sociality.4

From the perspective of the early twenty-first century, trends appear to 
be pointing at an accelerating pace toward the formation of conditions 
that amount to an inversion of Enlightenment notions and expectations, 
along with a reversal of the philosophy of history that emerged from the 
latter: rather than moving toward a reconciliation of society and nature, 
there is mounting evidence suggesting that the trajectory of historical 
development in modern society is pointing toward nature being eradi-
cated in favor of society, with society and the environment in which it 
continues to grow, becoming ever more artificial. According to the logic 
of EUE, nature is there to be consumed and replaced by more predict-
able, reliable, and manageable substitutes that guarantee that the logic of 
capital will persist forever.
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To social scientists and social theorists, identifying and scrutinizing the 
logic of capital, and by implication, the logic underlying the process of 
EUE, has been a task of the first order, even though each of the social 
sciences and their routine concerns and practices must be understood as 
at least to a certain extent expressions, rather than critical analyses, of 
both logics, and transpositions of the latter onto the level of implicit 
presuppositions that inform an array of political, policy-related, research, 
ideological, religious and normative agendas and concerns, and which 
thus replicate and even conceal this logic.

With society in the modern age being synonymous with capitalist soci-
ety—a society dominated by a particular type of economics and of “doing 
business”—the process of EUE may well be the harbinger of “artifice”: a 
type of socio-economic organization, characterized by corresponding 
modes of politics and culture, in whose context “nature” is being trans-
formed into constructs that undergird non-human economic logics 
which humans, in turn, misinterpret as expressions of their own nature, 
and of human sociality generally.5

Modern society thus appears as a type of socio-economic organization 
that is characterized by corresponding modes of politics and culture in 
whose context “nature” is being supplanted, to an ever increasing extent, 
by artificial substitutes. Paradoxically, with artifice potentially turning out 
to be the real vanishing point of modern society, social, political, and 
cultural forms will be replaced by modes of “human” and “social” interac-
tion (and corresponding, new institutional structures) that further repli-
cate, reinforce, amplify, and aggravate organizational, technological, and 
economic patterns at the heart of capitalism.

The possibility to avert this prospect may still exist; if it is to be avoided, 
however, equalizing ecological exchange around the globe would be a 
necessary precondition. It is conceivable that such equalizing would have 
the potential of being the necessary first step toward remedying the world-
system’s impetus toward maintaining and amplifying existing forms of 
inequality that the tools of nation-states no longer are capable of contain-
ing or even alleviating. Such equalizing may well be required for remedy-
ing the world-system’s impetus toward maintaining and amplifying 
existing forms of inequality that nation-states do not have the capacity to 
control, if they ever did. Furthermore, such equalizing also would 
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necessitate a reconstruction of the structure of individual identity, along 
with a radical reconceptualization of the reference frame for social analy-
sis, for social research, and for sociology (see Dahms 2018). To confront 
global and planetary challenges constructively, we will need to play close 
attention to how the larger context in which we live our lives reverberates 
in our practices, social relations, and habits of perceiving the world.

Notes

1.	 See Kaplan (1997); also Kurlantzick (2013); Diamond and Plattner 
(2015); Diamond, Plattner, and Walker (2016); The Data Team (2018).

2.	 “The closed earth of the future requires economic principles which are 
somewhat different from those of the open earth of the past. For the sake 
of picturesqueness, I am tempted to call the open economy the “cowboy 
economy,” the cowboy being symbolic of the illimitable plains and also 
associated with reckless, exploitative, romantic, and violent behavior, 
which is characteristic of open societies. The closed economy of the future 
might similarly be called the “spaceman” economy, in which the earth has 
become a single spaceship, without unlimited reservoirs of anything, 
either for extraction or for pollution, and in which, therefore, man must 
find his place in a cyclical ecological system which is capable of continu-
ous reproduction of material form even though it cannot escape having 
inputs of energy. The difference between the two types of economy 
becomes most apparent in the attitude towards consumption. In the cow-
boy economy, consumption is regarded as a good thing and production 
likewise; and the success of the economy is measured by the amount of the 
throughput from the ‘factors of production,’ a part of which, at any rate, 
is extracted from the reservoirs of raw materials and noneconomic objects, 
and another part of which is output into the reservoirs of pollution. …By 
contrast, in the spaceman economy, throughput is by no means a desid-
eratum, and is indeed to be regarded as something to be minimized rather 
than maximized. The essential measure of the success of the economy is 
not production and consumption at all, but the nature, extent, quality, 
and complexity of the total capital stock, including in this the state of the 
human bodies and minds included in the system. In the spaceman econ-
omy, what we are primarily concerned with is stock maintenance, and any 
technological change which results in the maintenance of a given total 
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stock with a lessened throughput (that is, less production and consump-
tion) is clearly a gain. This idea that both production and consumption 
are bad things rather than good things is very strange to economists, who 
have been obsessed with the income-flow concepts to the exclusion, 
almost, of capital-stock concepts” (Boulding 1966:9–10). See also 
Boulding ([1973] 1980) and Spash (2013).

3.	 “The emergence of the possibility of a future, in which surplus production 
no longer must be based on the labor of an oppressed class, is, at the same 
time, the emergence of the possibility of a disastrous development in 
which the growing superfluity of labor is expressed as the growing super-
fluity of people” (Postone 2015:21).

4.	 On the concept of the “logic of capital,” see Dahms (2015a, 2015b). 
Regarding the notion of “functionaries of society,” see Durkheim ([1893] 
1997:28).

5.	 Regarding the concept of artifice as a social-theoretical concept, see 
Dahms (2017).
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