EAND HISTO

ke | ATAR

OKO (EQUATORIAL GUINEA) —

EQUATORIAL GUINEA
SA0 TOME —#+

CABINDA (PROVINCE) = = SEYCHELLES
{ COMOROS
MA‘QT@),iWANCE.‘
i
ey 1
Edited by ahms
MAURITIUS
L

%
REUMION



Ecologically Unequal Exchange



R. Scott Frey e Paul K. Gellert

Harry F. Dahms
Editors

Ecologically Unequal
Exchange

Environmental Injustice in
Comparative and Historical
Perspective

palgrave
macmillan



Editors

R. Scott Frey Paul K. Gellert
University of Tennessee University of Tennessee
Knoxville, TN, USA Knoxville, TN, USA

Harry F. Dahms
University of Tennessee

Knoxville, TN, USA

ISBN 978-3-319-89739-4 ISBN 978-3-319-89740-0  (eBook)
https://doi.org/10.1007/978-3-319-89740-0

Library of Congress Control Number: 2018946560

© The Editor(s) (if applicable) and The Author(s) 2019

‘This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and trans-
mission or information storage and retrieval, electronic adaptation, computer software, or by similar or
dissimilar methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

‘The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or
the editors give a warranty, express or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

Cover illustration: bCracker/getty images
Printed on acid-free paper
'This Palgrave Macmillan imprint is published by the registered company Springer International

Publishing AG part of Springer Nature.
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland


https://doi.org/10.1007/978-3-319-89740-0

Acknowledgments

We would like to thank the authors, reviewers, and our editor at Palgrave,
Rachael Ballard, who made this volume possible. Special thanks are due
to the University of Illinois Press for giving permission to reproduce a
portion of Stephen Bunkers foundational text Underdeveloping the
Amazon as the first chapter of this volume and to his widow, Dena
Wortzel, for her support of the project. We would also like to thank the
co-sponsors of our conference on ecologically unequal exchange at the
University of Tennessee, including the Center for the Study of Social
Justice, the Department of Sociology, the Haines-Morris Grant Program
of the College of Arts & Sciences, the Howard H. Baker Center for Public
Policy, Africana Studies, Global Studies, Latin American & Caribbean
Studies, Asian Studies, and the Department of Anthropology. We give
special thanks to Department of Sociology staff and graduate students
who helped make the conference possible. And we thank Joel Crombez
for compiling the index.



Contents

1 Introduction: Ecologically Unequal Exchange
in Comparative and Historical Perspective
R. Scott Frey, Paul K. Gellert, and Harry F Dahms

Part] Theoretical Foundations of Ecologically Unequal
Exchange

2 Toward a Theory of Ecologically Unequal Exchange
Stephen G. Bunker

3 Ecologically Unequal Exchange and Raw Materialism:
The Material Foundations of the Capitalist World-Economy
Paul S. Ciccantell

4 The Role of the Semi-Periphery in Ecologically Unequal
Exchange: A Case Study of Land Investments
in Cambodia
Mariko Frame

11

13

75

vii


https://doi.org/10.1007/978-3-319-89740-0_1
https://doi.org/10.1007/978-3-319-89740-0_1
https://doi.org/10.1007/978-3-319-89740-0_1
https://doi.org/10.1007/978-3-319-89740-0_2
https://doi.org/10.1007/978-3-319-89740-0_2
https://doi.org/10.1007/978-3-319-89740-0_3
https://doi.org/10.1007/978-3-319-89740-0_3
https://doi.org/10.1007/978-3-319-89740-0_3
https://doi.org/10.1007/978-3-319-89740-0_4
https://doi.org/10.1007/978-3-319-89740-0_4
https://doi.org/10.1007/978-3-319-89740-0_4
https://doi.org/10.1007/978-3-319-89740-0_4

viii Contents

5 Bunker’s Ecologically Unequal Exchange, Foster’s
Metabolic Rift, and Moore’s World-Ecology: Distinctions
With or Without a Difference? 107
Paul K. Gellert

PartII Cases of Ecologically Unequal Exchange in

Comparative and Historical Context 141
6 The Entropy Curse 143
Laura McKinney

7 Mining Exports Flows, Repression, and Forest Loss:
A Cross-National Test of Ecologically Unequal Exchange 167
Jamie M. Sommer, John M. Shandra, and Carolyn Coburn

8 From Sea Slaves to Slime Lines: Commodification
and Unequal Ecological Exchange in Global Marine
Fisheries 195
Brett Clark, Stefano B. Longo, Rebecca Clausen, and Daniel
Auerbach

9 History Matters: Contingency in the Creation
of Ecologically Unequal Exchange 221
Shellen Xiao Wu

Part III Thoughts on What Is Being Done? What Is to Be
Done? And Who Should Do It? 243

10 Global Climate Justice Activism: “The New Protagonists”
and Their Projects for a Just Transition 245
Jackie Smith and Jacqueline Patterson


https://doi.org/10.1007/978-3-319-89740-0_5
https://doi.org/10.1007/978-3-319-89740-0_5
https://doi.org/10.1007/978-3-319-89740-0_5
https://doi.org/10.1007/978-3-319-89740-0_5
https://doi.org/10.1007/978-3-319-89740-0_6
https://doi.org/10.1007/978-3-319-89740-0_6
https://doi.org/10.1007/978-3-319-89740-0_7
https://doi.org/10.1007/978-3-319-89740-0_7
https://doi.org/10.1007/978-3-319-89740-0_7
https://doi.org/10.1007/978-3-319-89740-0_8
https://doi.org/10.1007/978-3-319-89740-0_8
https://doi.org/10.1007/978-3-319-89740-0_8
https://doi.org/10.1007/978-3-319-89740-0_8
https://doi.org/10.1007/978-3-319-89740-0_9
https://doi.org/10.1007/978-3-319-89740-0_9
https://doi.org/10.1007/978-3-319-89740-0_9
https://doi.org/10.1007/978-3-319-89740-0_10
https://doi.org/10.1007/978-3-319-89740-0_10
https://doi.org/10.1007/978-3-319-89740-0_10

Contents ix
11 Splintering South: Ecologically Unequal Exchange Theory

in a Fragmented Global Climate 273
David Ciplet and ]. Timmons Roberts

12 Epilogue: The Wider View 307
Harry E Dahms and R. Scott Frey

Index 317


https://doi.org/10.1007/978-3-319-89740-0_11
https://doi.org/10.1007/978-3-319-89740-0_11
https://doi.org/10.1007/978-3-319-89740-0_11
https://doi.org/10.1007/978-3-319-89740-0_12
https://doi.org/10.1007/978-3-319-89740-0_12

Notes on Contributors

Daniel Auerbach is a PhD candidate in Sociology at the University of Utah.
His primary research interest is the political economy of global environmental
change.

Stephen G. Bunker (1944-2005) was Professor of Sociology at the University
of Wisconsin, Madison. His research focused on peasant economies in Uganda,
Guatemala, Peru, and Brazil. His last works focused on the organization of natu-
ral resource extraction, transport, and trade as crucial to the rise of hegemonic
powers (with Paul S. Ciccantell) and on how pre-Conquest Andean mountain
inhabitants understood and built a system of irrigation in their rugged
landscape.

Paul S. Ciccantell is Professor of Sociology at Western Michigan University.
His research examines socioeconomic change over the long term, the evolution
of global industries, and the socioeconomic and environmental impacts of global
industries, focusing particularly on raw materials extraction and processing and
transport industries. He is the coauthor of two books with Stephen Bunker,
Globalization and the Race for Resources and East Asia and the Global Economy
published by Johns Hopkins University Press. He is writing a book on the coal
industry in western Canada.

David Ciplet is Assistant Professor of Environmental Studies at the University
of Colorado, Boulder. He is lead author of Power in a Warming World: The New
Global Politics of Climate Change and the Remaking of Environmental Inequality

Xi



Xii Notes on Contributors

(2015) and has published articles in journals such as Global Environmental
Change, Global Governance, and Global Environmental Politics.

Brett Clark is Associate Professor of Sociology and Sustainability Studies at the
University of Utah. His research focuses on the political economy of global envi-
ronmental change and the philosophy, history, and sociology of science. He is
the coauthor of 7he Tragedy of the Commodity: Oceans, Fisheries, and Aquaculture.

Rebecca Clausen is Chair and Associate Professor of Sociology and Human
Services at Fort Lewis College. She is also an affiliate faculty member in the
Environmental Studies Program. Her research interests include the social drivers
of environmental change, the political economy of global food systems, and
marine fishery degradation. She is the coauthor of 7he Tragedy of the Commodity:
Oceans, Fisheries, and Aquaculture.

Carolyn Coburn is a PhD candidate in Sociology at the State University of
New York at Stony Brook. Her research interests include development, political
economy, environmental sociology, and quantitative methods.

Harry F. Dahms is Professor of Sociology, co-director of the Center for the
Study of Social Justice, and co-chair of the Committee on Social Theory at the
University of Tennessee, Knoxville. He has been the editor of Current Perspectives
in Social Theory since 2008 and is the director of the International Social Theory
Consortium. His recent work has been in the area of critical theory, and he is in
the process of completing a book for Routledge, entitled Modern Society as
Artifice: Critical Theory and the Logic of Capital.

Mariko Frame is an adjunct at Westminster College’s Global Studies, Politics
and Justice Program. She is an international political economist who studies the
global capitalist economy, development, and the environment. She has lived,
researched, and taught throughout Asia and Africa, where the sharp realities of
mal-development have driven a research agenda focused on imperialism,
inequality, and environmental justice.

R. Scott Frey is Professor of Sociology and co-director of the Center for the
Study of Social Justice at the University of Tennessee, Knoxville, and senior
associate researcher at the Laboratory for Comparative Social Research at the
National Research University Higher School of Economics, Moscow, Russian
Federation. His research interests center on the transfer of the core’s hazards to
the peripheral zones of the world-system, the history and legacy of Agent Orange
in Vietnam, and patterns of ecologically unequal exchange in the US Great



Notes on Contributors Xiii

Plains. He is working on a book for Routledge, entitled Globalization,
Environmental Health, and Social Justice.

Paul K. Gellert is Associate Professor of Sociology at the University of
Tennessee, Knoxville, and affiliated fellow at the Royal Netherlands Institute of
Southeast Asian and Caribbean Studies (KITLV) in Leiden, the Netherlands.
His publications on resource nationalism (with B. Kaup), forestry and law, palm
oil, and coal (with P. Ciccantell) have appeared in outlets such as /nternational
Journal of Comparative Sociology, The Journal of Asian Studies, and The Energy
and Society Handbook (Oxford). He is writing a book on the critical historical

sociology of extractive commodities in Indonesia.

Stefano B. Longo is Associate Professor of Sociology at North Carolina State
University. His research examines the relationships between human and ecologi-
cal systems. He is the coauthor of 7he Tragedy of the Commodity: Oceans, Fisheries,
and Aquaculture.

Laura McKinney is Assistant Professor of Sociology at Tulane University. Her
research focuses on ecology and society, broadly defined, and employs an inter-
disciplinary approach to nature—society interactions to examine global and
local sustainability. Recent publications appear in Social Forces, Social Problems,
and Social Science Research, among other outlets. Current projects fall at the
intersection of international development, gender, and the environment, and
analyze the prevailing social forces that connect gender to the environment and
their collective influence on national and global sustainability.

Jacqueline Patterson is director of the NAACP’s Environmental and Climate
Justice Program. She co-founded Women of Color United and has served as a
senior women’s rights policy analyst for ActionAid, where she helps integrate a
women’s rights lens for food rights, macroeconomics, and climate change into
the organization’s work.

J. Timmons Roberts is the Ittleson Professor of Environmental Studies and
Sociology at Brown University and a non-resident senior fellow at the Brookings
Institution. He is author or coauthor of over 80 articles and 10 books, including
Power in a Warming World and Fragmented Continent, both from MIT Press. He
serves on the National Research Council’s Board on Environmental Change and
Society.

John M. Shandra is Associate Professor of Sociology in the Department of
Sociology at the State University of New York at Stony Brook. His research
interests include environmental sociology, globalization, and statistics.



Xiv Notes on Contributors

Jackie Smith is Professor of Sociology at the University of Pittsburgh and edi-
tor of an open access journal, Journal of World-Systems Research. In addition to
publishing numerous books and articles on transnational activism, Smith is co-
founder of the International Network of Scholar-Activists and works with tech-
nology justice organization, May First/People Link. She coordinates the
Pittsburgh Human Rights City Alliance and serves on the National Steering
Committee of the US Human Rights Cities Alliance.

Jamie M. Sommer is a PhD candidate in Sociology at the State University of
New York at Stony Brook. Her research interests include environmental sociol-
ogy, global political economy, and development.

Shellen Xiao Wu is Associate Professor of History at the University of
Tennessee, Knoxville. Her first book, Empires of Coal: Fueling Chinas Entry into
the Modern World Order, 1860—1920 (Stanford University Press, 2015), is part
of the Weatherhead East Asian Publication series. She has published articles in
The American Historical Review, International History Review, Journal of Chinese
History, and other leading journals in history and Asian studies. She is working

on a second book on frontiers and geopolitical discourse in twentieth-century
China.



Fig. 4.1

Fig. 4.2

Fig. 4.3

Fig. 4.4

Fig. 6.1

List of Figures

(a) China’s physical trade balance per capita and (b) domestic
material consumption per capita. Source: UNEDP Report
(2013)

(a) Malaysia’s physical trade balance per capita and

(b) domestic material consumption per capita.

Source: UNEP Report (2013)

(a) Thailand’s physical trade balance per capita and

(b) domestic material consumption per capita.

Source: UNEP Report (2013)

(a) Vietnam’s physical trade balance per capita and

(b) domestic material consumption per capita.

Source: UNEP Report (2013)

Structural equation model predicting change in GDP

per capita 2002-2012 in less-developed nations (N = 115)

89

91

92

93

155

XV



Table 3.1
Table 3.2
Table 3.3
Table 3.4
Table 3.5
Table 4.1
Table 4.2
Table 6.1
Table 7.1
Table 7.2

Table 7.3

Table 10.1

List of Tables

Hard coal production (millions of metric tons of anthra-
cite, bituminous, and sub-bituminous)

Coal consumption (millions of tons of anthracite, bitumi-
nous, sub-bituminous, and lignite)

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

World hard coal trade (millions of metric tons)

Coal imports (millions of tons)

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

Land concession area in Cambodia by country of investor
(China, Vietnam, Malaysia, and Thailand) and crop
Direct, indirect, and total effects on change in GDP/c
2002-2012

Descriptive statistics and bivariate correlation matrix for
deforestation analysis (V= 61)

Linear models of mining export flows on forest loss
(1990-2010)

Interactive models of mining flows on forest loss
(1990-2010)

Movement strategies and projects that disrupt environmen-
tally unequal exchange

62
63
63
64
65
85
100
157
174
180

183

264

Xvii



®

Check for
updates

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

R. S. Frey (32) ¢ P. K. Gellert * H. E Dahms
University of Tennessee, Knoxville, TN, USA
e-mail: rfrey2@utk.edu; pgellert@utk.edu; hdahms@utk.edu

© The Author(s) 2019 1
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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 o0 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 7%e
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 liguidation 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 E 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
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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. ... [Dl]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. | 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. ... [BJoth 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,



