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ABSTRACT

We examine trends since 1980 in material extraction in China, India,
Indonesia, and Japan—which together contain over 40% of the world’s
population—to assess the environmental consequences of modernization.
Economic and population growth has driven rapid expansion of material ex-
traction in China, India, and Indonesia since 1980. China and India exhibit
patterns consistent with the Jevons paradox, where the economic intensity
of extraction (extraction/GDP) has steadily declined while total extraction
grew. In Indonesia, extraction intensity grew along with total extraction. In
Japan, total extraction remained roughly constant, increasing somewhat in
the 1980s and then slowly declining after 1990, while extraction intensity
declined throughout the entire period. These different patterns can be under-
stood to some degree by drawing on political-economic and world-systems
perspectives. Japan is an affluent, core nation that can afford to import ma-
terials from other nations, thereby avoiding escalation of material extraction
within its borders. China and India are rapidly industrializing nations that,
although increasingly drawing on resources from beyond their borders, still
rely on their own natural resources for growth. Indonesia, an extraction econ-
omy with less global power than the other nations examined here, exports its
own natural resources, often unprocessed, to spur economic growth. The
trends highlighted here suggest that in order to avert environmental crisis, al-
ternative forms of development, which do not involve traditional economic
growth, may need to be adopted by nations around the world.
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Introduction

The ecological fate of the world may be largely determined by what
happens in Asia over the coming decades. In particular, China, India,
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Indonesia, and Japan—the first, second, fourth, and seventh most
populous nations in the world respectively, together containing over
42% of the world’s population—have an extraordinary influence on
the global environment. In the case of the first three of these nations,
this influence is growing rapidly. China has come to exceed even the
United States in total annual carbon dioxide emissions, and its ap-
petite for natural resources of all types has expanded at a startling
pace (Cyranoski 2007; Liu and Diamond 2005, 2008). India, with a
population of well over a billion people, and Indonesia, with a pop-
ulation over 230 million, seem poised to follow China and become
major consumers of the world’s resources. Although Japan recently
has received less attention than the emerging economies of Asia, with
the second largest economy in the world it continues to be a major
resource consumer. Important lessons can be learned from an exam-
ination of recent trends in natural resource exploitation in all four of
these nations, along with the economic and demographic changes as-
sociated with these trends.

Here, we focus on trends in material extraction in these nations
in order to further our understanding of the environmental conse-
quences of development. In particular, we aim to describe these trends
and offer some explanation of them drawing on political-economic
theory. To contextualize our assessment, we start with a discussion of
theoretical issues relating to development, technology, and the struc-
ture of the modern world-system. We then present an empirical as-
sessment of material extraction trends in China, India, Indonesia, and
Japan, drawing on the theoretical concepts we introduce to interpret
and explain these trends.

The Structure of the World-System
and the Dark Side of Efficiency

World-system analysts understand the modern world-system in a va-
riety of ways, recognizing the subtle and complex fashion in which a
bloc of powerful nations controls economic, political, and social re-
lations around the world to a large extent (Chase-Dunn and Babones
2006; Wallerstein 1997, 2004). One conceptualization postulates that
all nations in the world are hierarchically organized in a single global
economy that includes core, semi-peripheral, and peripheral nations.
Wealthy nations, including the United States, Japan, and western Eu-
ropean nations, make up the core and are the primary consumers of
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natural resources. Peripheral nations, such as Afghanistan and Ban-
gladesh, are poor countries with little economic diversification, are
often dependent on extracting and exporting raw materials, such as
timber and minerals, to the core and semi-periphery, and have high
levels of inequality. The upper-strata nations use the raw materials for
the production of high value commodities consumed mostly in the
core nations. Semi-peripheral nations, including China and India, are
intermediary between core and periphery: they are countries in the
process of rapid industrialization with pollution-intensive industries,
diversifying their economies while reducing their dependency on the
export of raw materials to the core. As a result they have some power
relative to peripheral nations but are, nevertheless, still subject to the
economic needs of the core (Chase-Dunn 2000; Frey 1998, 2003;
Roberts et al. 2003; York, Rosa, and Dietz 2003; Roberts and Parks
2007).

Of course, world-system analysts recognize that this conceptual-
ization of a tripartite structure of the world systems is a rough catego-
rization imposed on a more complex world, and that there are not
necessarily clear cut boundaries among nations. For example, there is
some disagreement among world-system analysts over which nations
to include in the semi-peripheral category. Wallerstein (1997) lists 35,
while Chase-Dunn, Kawano, and Brewer (2000) list 13. Counter to
many others, Arrighi (2009) considers China a core, rather than a
semi-peripheral, nation. Obviously, the division of nations among
these three tiers depends on the particular criteria of interest to vari-
ous analysts, and does not reflect a simple one-dimensional objective
reality. Thus, thinking in terms of core, semi-periphery, and periphery
can be a useful analytic approach, but should not be seen as an effort
to definitively classify the complexity of the world.

Additionally, world-system processes are not necessarily strictly
captured by cross-national differences, but include intra-national and
supra-national phenomena. In particular, it is generally recognized
that it is not simply the case that a few powerful nations dominate the
globe, but that also large multinational corporations and a capitalist
elite, generally, but not necessarily, centered in core nations, exert
considerable influence over the global economy, including what goods
are manufactured where. Thus, from this conceptual perspective, the
“core” is not comprised of nations per se, but rather a handful of pow-
erful, elite actors spread around the world. Nonetheless, thinking in
terms of nations divided among the core, periphery, and semi-periphery
is useful for helping us to understand global processes now unfolding.
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Hence, we follow this conceptualization here, while recognizing that
it only roughly captures the nature of some world-system processes
and misses others.

World-system analysts have advanced the argument that economic
production is the predominant driver of environmental degradation
(Bunker 1984; Jorgenson and Clark 2009). Whereas modernization
theorists (e.g., Grossman and Krueger 1995; Mol 2001) argue that as
nations “develop” and technologically “advance,” they reduce envi-
ronmental impacts due to increases in the efficiency of resource use,
world-system researchers contend that most environmental improve-
ments that occur within a nation as it modernizes are typically due to
shifting environmental impacts beyond its borders. Rather than en-
gaging in genuine environmental reforms, nations that modernize of-
ten do so by importing natural resources and exporting pollution. A
nation’s historical integration into and position in the world-system af-
fect the types of goods it produces and the stages of economic
throughput in which it engages with respect to the material flow from
raw resources to manufacturing of commodities to waste (Frey 2003).
A global economy comprises a kind of division of labor among na-
tions. Core nations have disproportionate access to natural resources
due to relationships of unequal exchange, a legacy of colonialism and
neo-colonialism (Jorgenson and Clark 2009). In addition, core nations
increasingly export hazardous waste to nations in the lower strata (the
periphery and semi-periphery), moving environmental problems away
from the affluent societies that are most responsible for generating
them (Frey 2003). Due to their minimal power in the world-system,
peripheral nations tend to extract raw materials and export these re-
sources to semi-peripheral and core nations that, in turn, create and
consume higher valued commodities. Consequently, peripheral na-
tions send resources abroad, rather than using them internally to fur-
ther develop their own societies (Bunker 1984).

Modernization theorists tend to analyze the environmental degra-
dation that occurs within a nation as it develops economically. This
analytic practice leads researchers to focus on impacts only within a
nation’s borders, rather than looking at impacts that occur elsewhere
due to that nation’s consumption. The assumption that environmental
degradation is geographically confined within the boundaries of the
nation responsible for production and/or consumption is known as
the “Netherlands fallacy” (Ehrlich and Holdren 1971). This is in refer-
ence to the observation that while the Netherlands is known for its in-
ternal decline in overall environmental impacts, it imports most of its
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natural resources, so the environmental impacts it causes occur in
other (typically peripheral and semi-peripheral) nations. The Nether-
lands fallacy of consumption with remote impacts exemplifies a prac-
tice among affluent nations in general. Thus, developed, core nations
may see a decline in local environmental impacts, but do so because
of an increase in impacts in the lower strata of the world-system.

Counter to world-system researchers, a variety of scholars argue
that the modernization project, particularly the advance of techno-
logical development and reform of social institutions, can, will, and,
indeed, are leading to ecological improvements and the dematerial-
ization of economies around the world (Grossman and Krueger 1995;
Mol 2001; Mol and Sonnenfeld 2000). It has become common to
point to the improving resource efficiency of economies—i.e., the
amount of materials or energy consumed per unit of GDP—as a sign
of ecological reform in modern societies (Andersen 2002; Ausubel
1996; Hawken, Lovins, and Lovins 1999). Fan et al. (2007), for exam-
ple, suggest that the decline in the carbon intensity (i.e., increase in
carbon efficiency) of China’s economy in recent decades is a sign of
progress on environmental reform. However, as York, Rosa, and Dietz
(2009) point out, this focus on improving efficiency is misplaced,
since it is the absolute quantity of natural resources extracted from the
environment and pollution emitted into the environment that matter
from an ecological perspective, not how much money is generated
per unit of extraction or pollution. An important question, then, with
regards to the environment, is not simply whether economies are de-
materializing relative to GDP, but whether they are dematerializing in
an absolute sense.

Proponents of technological development have long assumed, as
they do now, that improving the resource efficiency of production
naturally leads to resource conservation. This assumption is amnesic to
history. William Stanley Jevons, a pioneer ecological economist, made
a significant observation that proponents of technological develop-
ment virtually ignore. England’s industrial revolution in the nineteenth
century was fueled by coal—in large quantities. Jevons noted that
while technological advancement increased coal use efficiency (i.e.,
less coal was used per unit of goods produced), this increase in effi-
ciency paradoxically correlated with an increase in overall coal con-
sumption rather than a decrease.

Jevons observed a string of events that occurred when production
became more efficient. Increases in efficiency made coal dependent
technologies more attractive to producers, since the higher the effi-
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ciency, the lower the cost per unit of production. In addition, the prof-
its gained by lowering the costs of production were often reinvested,
further increasing the scale of production. The lower costs that came
with increasing efficiency also made goods affordable to more peo-
ple, and latent demand increased commodity consumption. Thus, im-
provements in efficiency often led to an overall increase of resource
consumption because the scale of production increased more rapidly
than efficiency improved. This phenomenon is known as the Jevons
paradox, or the paradox of dematerialization (Alcott 2005; Clark and
Foster 2001, Jevons 2001, Polimeni et al. 2008). A body of empirical
research has shown that the Jevons paradox is a common phenome-
non at the national level, where declining ecological intensity (i.e.,
rising efficiency) of the economy (resources or energy consumed per
unit of economic output) is associated with rising total resource or en-
ergy consumption (York 2006, 2010a, 2010b; York et al. 2003, 2004,
2009). Therefore, one important focus in our assessment of material
extraction trends is the change in the resource intensity/efficiency of
economies relative to total resource extraction.

The Global Shift in Material Extraction

For our analysis, we examine the material and energy throughputs of
the economic system. We measure material flows by using data on to-
tal material extraction measured by mass, which includes biomass,
minerals (metals and industrial and construction minerals), and fossil
fuels, for 1980-2006. The mass of total material extraction is a good
indicator of anthropogenic environmental impact, since it provides a
straightforward indicator of the extent to which humans alter the phys-
ical environment. Note that this is a measure of activity within the
country and thus does not take account of environmental disruption
driven by a country that takes place outside its borders. It also, of
course, does not take into account the qualitative differences across
different types of materials with respect to their impacts on the envi-
ronment. However, by measuring the mass of materials extracted, it
allows for a combination of many different types of impacts on the en-
vironment into a single measure with a minimum of assumptions re-
garding how these should be combined.

The data we use were downloaded from www.materialflows.net,
which is maintained by the Sustainable Europe Research Institute
(SERI). SERI compiles data on material extraction drawing on multiple
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sources, and the method of calculation is explained in SERI (2008).
We focus on the total material extraction measure, which includes
both used and unused (e.g., overburden from mining activities or re-
siduals of biomass extraction) materials, since it includes the broadest
measure of human influence on the environment.'

A comparison of major regions of the world shows that it is among
semi-peripheral nations where rates of growth in material extraction
are highest (SERI 2008). These trends in material extraction illustrate
major global shifts currently in motion, where the large industrializ-
ing nations of Asia have an increasingly dominant effect on the global
environment. As shown in Table 1, while material extraction in the
world as a whole increased 65% between 1980 and 2006, material
extraction in China, India, and Indonesia increased at the astounding
rates of 252%, 217%, and 353% respectively. Due to these rapid rates
of growth relative to the worldwide average, India nearly doubled and
China and Indonesia more than doubled their shares of the world’s to-
tal material extraction between 1980 and 2006 (see Table 2). In con-
trast, the two largest economies in the world, the United States and
Japan, increased their material extraction only 35% and 5% respec-
tively, both below the worldwide rate of 65%. Therefore, the United
States” and Japan'’s shares of the world’s total material extraction de-
clined between 1980 and 2006. Clearly, the literal weight of the
global system of extraction has shifted.

The reasons behind the rise in material extraction in China, India, and
Indonesia are predominantly economic and demographic. As a substan-
tial body of empirical research has shown, population and affluence
are the key driving forces behind a considerable variety of environ-

Table 1 m Change in population, GDP per capita, and material
extraction in China, India, Indonesia, Japan, the United States, and
the world, 1980-2006.

Population ~ GDP per capita ~ Material extraction

China +32.39% +624.74% +252.15%
India +67.25% +174.08% +217.12%
Indonesia +51.46% +146.12% +352.76%
Japan +9.54% +66.76% +5.42%
United States  +31.15% +69.67% +35.15%
World +48.86% +41.21% +65.38%
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Table 2 m Population, GDP (in constant US$), and material extraction
in China, India, Indonesia, Japan, and the United States presented as
percentage of world total, 1980 and 2006.

Population GDP Material extraction

(% of world total) (% of world total) (% of world total)
1980 2006 1980 2006 1980 2006
China 22.24 19.81 1.34 6.11 5.89 12.53
India 15.53 17.47 0.85 1.86 2.75 527
Indonesia 341 3.47 0.33 0.58 1.13  3.10
Japan 2.63 194 15.51 13.47 233 1.48

United

States 521 4.59 28.48 30.12 22.21 18.15

mental problems (Rosa, York, and Dietz 2004; York 2007, 2010a,
2010b; York, Rosa, and Dietz 2003, 2009). The population growth
that occurred in the nations we examine here (see Table 1) clearly
played an important role in escalating material extraction. However,
China, India, and Indonesia collectively had approximately the same
share of the global population in 2006 as they had in 1980 (see Table
2), so, while population growth helps explain the absolute rise in ma-
terial extraction in these nations, it does not explain the dramatic shift
in the share of global material extraction occurring in these nations.
This shift is explained to a large extent by their very rapid economic
growth—the affluence factor. While the GDP per capita in the world
as a whole grew 41% from 1980 to 2006, in Indonesia and India it
grew 146% and 174% respectively. In China it grew a whopping 625%
(see Table 1). This growth led China to more than quadruple its share
of world GDP and India and Indonesia to each approximately double
their shares, while Japan’s share declined modestly and the United
States’” increased modestly (see Table 2).

Material Flows and Efficiency in the World-System

As for material extraction, China and India both exhibit clear exam-
ples of the Jevons paradox. The economies of both nations from 1980
to 2006 dematerialized to a substantial degree in the sense that the
material intensity of both economies (materials per unit of GDP)
declined sharply (see Figures 1 and 2). However, the total materials
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extracted rose more than three-fold in each nation over this same
period, meaning that in an absolute sense, the economies of these
nations hyper-materialized, the opposite of dematerializing. Clearly,
declining economic material intensity (i.e., rising economic material
efficiency) does not necessarily lead to an absolute decline in mate-
rial extraction, even within a nation’s borders. Indonesia exhibited a
quite different pattern, where, after a decline in material intensity in the
early 1980s, the material intensity of its economy rose steadily along
with its total material extraction (see Figure 3). In Japan, while the ma-
terial intensity of its economy declined steadily throughout this pe-
riod, its total material extraction increased throughout the 1980s, and
then declined slowly afterwards (see Figure 4). However, the changes
in both total extraction and material intensity in Japan are quite mod-
est compared to those in the other three nations examined here.
Japan’s break from the pattern of the Jevons paradox is likely due
to its relatively slow growth over the past two decades and to the
structure of the world-system, in which Japan developed its economy
without relying primarily on its own natural resources. The fact that
Indonesia does not exhibit the Jevons paradox pattern is probably due
to its more peripheral position in the global economy, where material
intensification during the early stages of development is not uncom-
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Figure 3 m Indonesia’s total material extraction and extraction
intensity (extraction/GDP), 1980-2006.
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mon. For example, Roberts, Grimes, and Manale (2003) note that the
carbon intensity of economies typically rises in the early stages of de-
velopment but levels off and declines in the later stages. This occurs
because once they become affluent, nations shift their economies
away from dirty industries (which are often moved to poorer nations)
and because they have disproportionate access to the cleanest tech-
nologies often not readily available to low-income nations.

Although the growth in material extraction in the large industrial-
izing nations of Asia is remarkable, it is equally remarkable that, de-
spite this extraordinary growth, China’s, India’s, and Indonesia’s shares
of global material extraction remain below each of their shares of the
global population (see Table 2). In other words, these nations have
levels of per capita material extraction below the world average. For
example, India in 2006 had 17% of the world population, but only
accounted for 5% of material extraction (see Table 2). In contrast, the
United States had less than 5% of the world population but accounted
for over 18% of material extraction (see Table 2).

The per capita material extraction for China, India, Indonesia, and
Japan from 1980 to 2006 is presented in Figure 5. India’s per capita
extraction almost doubled over this period, reaching 4.39 tonnes in
2006. China’s per capita extraction rose steadily, accelerating around

d
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Material extraction per capita (tonnes)

1980 1985 1990 1995 2000 2005
Year
China ~ ————- Indonesia
——————————— India —— - Japan

Figure 5 m Per capita material extraction for China, India, Indonesia,
and Japan, 1980-2006.

the year 2000, reaching over 9 tonnes by 2006. Indonesia exhibited
the sharpest rise, with per capita extraction reaching 13 tonnes per
capita in 2006, triple the level in 1980. In contrast, throughout this
period, Japan’s per capita extraction remained roughly constant at
slightly over 11 tonnes annually. Even given the rapid growth in ex-
traction in China, India, and Indonesia and the high level of affluence
in Japan, the per capita levels of material extraction in each of these
nations was below the worldwide average of 14.54 tonnes in 2006
(up from 13.09 tonnes in 1980), and well below that of the United
States, with 57.49 tonnes in 2006 (up from 55.79 tonnes in 1980).
Insights from the world-system perspective help explain why
Japan’s resource extraction is so low and Indonesia’s is so high. As we
have already noted, the site of extraction is not the same as the site of
consumption. Japan’s resource extraction is low because it is the re-
gional hegemon, maintaining control via trade of resource flows in
the region. Much like the Netherlands, Japan can protect its own en-
vironment by using resources from other nations. In contrast, Indone-
sia has become an extraction center, much like the Brazilian Amazon
has been, as detailed by Bunker (1984), due to its relatively weak po-
sition in the global economy. Indonesia supplies resources to other
countries, even as its internal consumption remains fairly low.
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The Future is Open

The hierarchical structure of the world system, as with any systemic
structure, seems a durable entity that may be expected to persist into
the foreseeable future. Recurrent patterns over the past five thousand
years can be read to suggest that, not only capitalism, but perhaps civ-
ilization itself, as embodied in states with centralized power, is unsus-
tainable (Chew 2001, 2007). The various world-systems that have
emerged throughout history have shared some common dynamics
that, much like the modern capitalist system, generate and perpetuate
inequality and ecological destruction (Chew 2001, 2007). Thus, the
environmental crises facing the world today have deep roots and auto-
catalytic processes. Hence, we cannot be excessively sanguine about
the potential to alter such long-established trajectories.

Nonetheless, contingency reigns throughout history, and all his-
torical moments contain the potential for change. While we should
temper any optimism about a global restructuring in the short run, we
should not assume that we are locked into the current global power
structure that drives the exploitation of people and environments
around the world. Although durable, this structure is not ossified. The
modern world-system embeds dynamic elements that can lead to
modifications in that structure. A central location of that dynamic is
among the semi-peripheral nations, especially the countries of Asia
with large populations, where the manner in which they “develop” over
the coming century will have profound global implications. These na-
tions have a variety of pathways to follow, and we should not assume
that any one of them sets the future. Here we examined the historical
trends of the three Asian nations with the largest populations—China,
India, and Indonesia—and the most affluent Asian nation, Japan, to
not only understand how the present patterns emerged, but also to
highlight the importance of where these nations go from here.

Viewing recent trends in these nations from an ecological point of
view leads to an unassailable point; the economic and population
growth occurring in the developing economies of Asia and their key
role in driving the remarkable increase in material extraction (and
other attendant environmental impacts) is alarming. China, India, and
Indonesia each have more than tripled their rate of material extraction
since 1980, and, particularly in the case of China, the overall environ-
mental impact of each of these nations is approaching that of affluent
nations in the core. It is difficult to imagine that the ecosystems of the
world can long sustain the rapid expansion of environmental exploita-
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tion now underway. If we are to maintain the ecological integrity of
the planet, it appears clear that the nations of the world will need to
take a different path than the one on which they now find themselves.
We suggest that an alternative path is possible, one that allows for
both reducing human impact on the global environment and for im-
proving human quality of life. However, this path represents a dra-
matic break from how “development” is currently conceived.

As our results demonstrate here, the traditional modernization no-
tion that technological “advances” will solve our environmental prob-
lems by improving the efficiency with which resources are used
seems terribly misguided. In both China and India, the material inten-
sity of the economy declined dramatically since 1980, while total ma-
terial extraction increased rapidly. Clearly, as William Stanley Jevons
noted a century-and-a-half ago, improvements in efficiency do not nec-
essarily lead to an absolute decline in resource consumption, and, in
fact, quite often lead to an escalation. The route modernization theorists
point to is clearly a path that seriously endangers global sustainability.

Fortunately, however, the traditional conception of modernization
is not the sole theoretical frame for nations seeking to improve their
citizens’ standard of living. Reconceptualizing “development” as im-
proving human quality of life, rather than as expanding the scale of
economic production, opens up a new direction for societies that is
not as ecologically destructive as “modernization.” We would like to
stress an important point: there is not a strong connection between
economic development in a nation, as measured by GDP per capita,
and measures of subjective well-being of the populous, particularly
once nations are out of absolute poverty (Leiserowitz et al. 2005). This
observation points to the fact that relentlessly pursuing economic
growth is not an effective strategy for improving people’s lives as they
experience them. Likewise, high levels of resource consumption do
not appear to be associated with high levels of human well-being,
variously measured. For example, in a classic study, Mazur and Rosa
(1974) found that higher levels of energy consumption did not corre-
spond with a variety of indicators of quality of life. Likewise, Rosa
(1997) found that high levels of carbon dioxide emissions were not
associated with high levels of societal well-being. More recent re-
search found that there is no direct connection between environmen-
tal impacts and human well-being as measured by education and life
expectancy (Dietz, Rosa, and York 2007; Knight and Rosa 2009), and
that measures of well-being are decoupling from GDP in general
(Brady et al. 2007).
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Some scholars suggest that a better way to evaluate sustainable
development is by assessing the degree to which nations maximize
the well-being of their citizens relative to the impact they have on the
environment (Dietz, Rosa, and York 2009; Knight and Rosa 2010).
Nations that produce high levels of well-being with relatively low lev-
els of environmental impact can be seen as successfully moving to-
ward sustainable development. The New Economics Foundation
(NEF) developed the Happy Planet Index (HPI) as a useful alternative
to taking GDP as the principal or sole measure of well-being. The HPI
uses “happy life years”—a combination of life satisfaction levels re-
ported by individuals and life expectancy—as a measure of human
well-being and divides this by the per capita ecological footprint of a
nation, a measure of the demands placed on the environment. The na-
tions that score the highest on the HPI, most of which are in Latin
America, with Costa Rica having the highest HPI in the world, have
relatively long life expectancies and high reported levels of happiness
while having relatively low ecological footprints per capita. Both
China and India saw their scores on the HPI decline between 1990
and 2005, as their happy life years declined while their footprints rose
(particularly in the case of China) (NEF 2009: 34-35).2 Clearly, the
process of development currently underway in the most populous na-
tions in the world is not an ecologically sustainable one, nor is it one
that is proving itself to be especially effective at improving people’s
lives. We concur with the conclusions of the NEF (2009) and suggest
that the best way out of our ecological crisis is to focus on improving
human well-being rather than focusing on endlessly expanding the
scale of economic production and consumption.

We also note that, just as shifting away from development based
on economic growth (and the high levels of consumption that accom-
pany affluence) does not require abandoning the goal of improving
human well-being (and in fact may serve to enhance it), curtailing
population growth does not require socially detrimental actions. To
the contrary, the goal of curtailing population growth is consistent
with a program to improve quality of life, since the most effective
ways to reduce fertility rates include improving women’s status and
education, reducing infant mortality, eliminating absolute poverty,
and providing all people with access to safe, effective, and affordable
birth control (Cohen 1995). Therefore, what is necessary to protect the
global environment—the curbing of economic growth and the reduc-
tion of fertility rates—fits well with an agenda aimed at improving hu-
man well-being.
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It is important to recognize that, despite the rise of resource ex-
traction in the developing economies of Asia, it is generally still the
affluent nations of the world, particularly the United States, that have
the largest impacts on global ecosystems. It is important not to lose
sight of the fact that the scale of material extraction in the United
States, both in absolute and per capita terms, is considerably greater
than in any of the four nations we examine here. This is also true in
terms of ecological footprints (York, Rosa, and Dietz 2009). In fact,
the United States scores very poorly on the HPI, ranking 114th out of
143 nations, whereas Indonesia, China, India, and Japan rank 16th,
20th, 35th, and 75th respectively. This is due to the fact that the
United States has a very high per capita footprint, while not enjoying
a particularly long life expectancy or reported life satisfaction com-
pared to other affluent nations—or even compared to many poorer
nations (such as Costa Rica). Thus, if we are to overcome the global
ecological crisis, it is not only necessary that the dramatic rise in re-
source consumption in developing nations be curtailed, it is essential
that affluent nations drastically scale back their impact on the envi-
ronment as part of a move toward global equity. Achieving sustain-
ability on the global scale will require a convergence across nations
on a lifestyle that does not rely on high levels of consumption to bring
about human well-being.
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Notes

1. SERI (2008) notes that the data for unused materials are less reliable than those
for used materials. We chose to use the combined values (i.e., total material extrac-
tion) nonetheless, since 1) total extraction takes into account the full range of anthro-
pogenic impact on the environment, which would be missed by focusing on used
materials alone and 2) total material extraction and used material extraction are very
highly correlated, so the substantive conclusions we research are not appreciably af-
fected by which measure is examined. The data on population and GDP that we use
come from the SERI dataset, which originate from FAO and World Bank sources. Val-
ues for all factors for the world as a whole are based on summing the values for all na-
tions in the dataset.

2. Japan saw its HPI increase slightly over this period. Although its ecological
footprint per capita increased, its happy life years increased as well, giving it a net gain
on the HPI. Indonesia’s 1990 score on the HPI was not reported.
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