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Introduction

This article examines the role of state and economic institutions in environmen-
tal performance. There is much debate surrounding the extent to which state in-
volvement in the market advances ecological sustainability or contributes to
ecological degradation. Several theorists argue that the dynamic expansionary
nature of capitalist economies, together with the institutional incentive mecha-
nisms that drive the pursuit of private profit, inevitably lead to greater resource
withdrawals and pollution emissions that together represent ecological degra-
dation.! In this context, state intervention is seen as a means to curb the ravages
of a free market economy that operates in a way that is fundamentally inconsis-
tent with ecological processes. Others claim that it is that very dynamic essence
of market economies that will generate the solutions needed to achieve ecologi-
cal sustainability.? Simon was an early proponent of the ability of markets to ad-
dress ecological problems.?> Ecological modernization theorists have since of-
fered a more sophisticated assessment of how the free market, operating in
conjunction with limited state intervention and with support from civil society
organizations, can generate the technological development and social reforms
needed to address environmental problems.* From this perspective, as the de-
mand for environmentally sound products and the urgency of achieving ecolog-
ical sustainability increases, the free market is well suited to respond. According
to this logic, state policies that impede market functioning restrain the market’s
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problem-solving potential and inhibit the development of technologies and
processes that would improve environmental performance.

There has been much theoretical debate on this issue and there is now a
growing body of empirical analyses looking at these questions. Case studies
have examined the way in which state policies and market forces have helped or
stifled environmental improvements within specific industries.” Some have
found support for the notion that free market dynamics aid in the development
of more sound environmental processes. For example, Mol found significant
improvements in the environmental performance of the chemical industry,
driven in part by market forces and the increased profitability associated with
more efficient resource use and waste reduction.® Other cases suggest that mar-
ket functioning, unrestrained by the state, has undermined potential environ-
mental gains. Weinberg, Pellow, and Schnaiberg analyze how the consolidation
of economic power common in market systems undermined the recycling in-
dustry in one US city.” Obach found contradictory evidence in his examination
of organic farming: market forces expanded organic production but reduced the
ecological benefits of this approach to agriculture.® These case studies shed
some light on the processes by which market activity can help or harm progress
toward environmental sustainability, yet more comprehensive quantitative
analysis is needed to verify the patterns suggested by this research.

Some studies have utilized cross national data to develop a more encom-
passing picture of the effects of various political and economic conditions on
environmental outcomes.’ Yet, despite the centrality of capitalism to several the-
ories of environmental performance, few studies have examined the effects of
capitalism directly. Several studies consider the association between economic de-
velopment and environmental performance, and economic development is, in
most cases, closely associated with free market policies. But this is not the same
as analyzing the effect of capitalism itself. Other research has considered various
dimensions of free market economic activity, such as trade practices or private
property protection, and their association with resource use and pollution. But
again, these studies do not directly assess the effects of capitalism as a system.
This study seeks to fill that gap by testing the way in which capitalism as a sys-
tem relates to environmental performance.

In addition to understanding the relationship between broad economic
institutions and environmental performance, it is also important to examine
the role of particular state policies that collectively define economic institutions.
It is possible to break the economy down into policy elements such as regula-
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tory policies, trade policies, fiscal policies, and the other policy dimensions that
together define the economic system. This can further refine our understanding
of the relationship between capitalism and ecological impacts. In this article we
use panel data to assess the relationship between capitalism, and its specific pol-
icy components, and a state’s ecological footprint, a standardized measure of
environmental impact.

Literature Review

The growing global ecological crisis has been widely recognized. By any number
of measures, including species loss, fresh water depletion, desertification, loss of
forest land, oceanic pollution, and climate change, most scientists consider cur-
rent practices to be unsustainable in the long term. Many studies have consid-
ered dimensions of this ecological degradation by focusing on particular
ecological indicators such as carbon dioxide emissions,!® heavy metal contami-
nation," deforestation,'? or urban air quality.'*> But some researchers interested
in the institutional causes of good or poor environmental performance have
turned to composite measures of ecological sustainability.'* While several such
measures exist, increasingly scholars rely on “ecological footprint” as a measure
of environmental impact.’> The ecological footprint index incorporates the
range of resources and services provided by the natural environment and con-
verts them into a single measure based on the biologically productive land area
needed to provide those resources and services at a given level of consumption
and technology.'® It considers land consumed for the built environment, land
used to produce forest products, land needed to absorb carbon dioxide, and re-
sources used for agriculture and fishing. These factors are then used to generate
a number representing the hectares of biologically productive land needed in
order to sustain given consumption levels within a state.

A team of scholars conducting footprint analysis at the global level con-
cluded that human activity began to overshoot the planet’s carrying capacity
during the 1980s.'” In 1961 humanity’s use of the earth’s total biocapacity stood
at 70 percent, but by 1999 that figure had reached 120 percent resulting in the
furtherance of such ecological problems as a rapid rate of extinction and the ac-
cumulation of carbon dioxide in the atmosphere. Since that time humanity’s
ecological footprint has continued to increase along with the size of the global
population and the fraction of that population engaging in unsustainable levels
of consumption.
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But as would be expected, per capita ecological footprints, like other mea-
sures of sustainability, vary dramatically between countries and among individ-
uals. People in some countries, especially those in economically developed
ones, are living well beyond a sustainable capacity, while others, primarily those
in less developed parts of the world, are consuming at a sustainable rate. Yet
even within the developed and less developed worlds there is considerable vari-
ation between countries. This suggests that there is much to be learned by com-
paring state policies to ascertain what may allow for more sustainable develop-
ment and what contributes to the overuse of resources.

Scholars have conducted several studies to identify how various social
conditions and institutional factors influence ecological sustainability.’® The
factors most commonly associated with ecological impacts are population and
per capita gross domestic product (GDP).?* This was the conclusion reached by
York, Rosa and Dietz who used footprint data to test a number of hypotheses
regarding the causes of ecological degradation. They assessed the relationship
between ecological impacts and such variables as population, GDP per capita,
urbanization, political rights, civil liberties, and state membership in interna-
tional environmental treaties. They found that both population size and level of
affluence are key determinants of environmental outcomes.

The effect of population is consistent with traditional Malthusian predic-
tions. More people means more consumers and resource use, and greater envi-
ronmental impacts are expected as population grows. But when conducting
comparative analysis of state and economic institutions, it is best to consider re-
source consumption on a per capita basis. The economic condition in a country,
as measured by per capita GDP, is another factor that has commonly been asso-
ciated with adverse environmental consequences. Using a per capita measure,
York, Rosa and Dietz found that as GDP rises, so too does ecological footprint.?°

The relationship found between ecological footprint and per capita GDP
contradicts the Environmental Kuznets Curve (EKC) hypothesis. That hypothe-
sis predicts a decline in ecological impacts once a state exceeds a certain level of
economic development.?! EKC theorists have offered a range of hypotheses for
why we should expect this outcome. Some suggest that environmental degrada-
tion should slow with economic development because less polluting technolo-
gies become available. Development also brings with it a rising middle class
that demands policy reforms to ensure a healthy living environment once basic
economic needs have been met.?? A shift in developing economies away from
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manufacturing and toward more service based industries is also thought to con-
tribute to better environmental performance. This explanation raises doubts
about the generalizability of the Kuznets curve phenomenon given that the
manufacturing commonly associated with ecological degradation must be relo-
cated to other countries who will then be inhibited from improving their own
environmental performance (as discussed below).??

Evidence for an EKC has been found in several studies.?* For example, Esty
and Porter’s cross national study of 71 states found that higher incomes reduce
urban particulate and sulfur dioxide levels and improve energy efficiency.?® This
supports Grossman and Krueger's? earlier study that found ecological benefits
associated with economic development.

Yet, overall, empirical support for the EKC hypothesis remains weak. Sev-
eral authors have identified flaws in the statistical techniques used to demon-
strate the phenomenon.?” In addition, most of the research that finds support
for the environmentally beneficial consequences of economic development re-
lies on a limited number of domestic environmental quality indicators. While
domestic pollution levels and energy efficiency may improve with economic de-
velopment, the ecological footprint measure takes into consideration resources
extracted abroad for domestic consumption by adjusting for imports and ex-
ports. Rothman argues in favor of consumption based measures of ecological
impact for this very reason. His research suggests that more developed states ad-
dress some of their own environmental problems by displacing environmental
damage onto the less developed states where the goods are produced.?’

This was the conclusion reached by Jorgenson and Burns who found that
export dependence, characteristic of many less developed states, was associated
with a smaller ecological footprint.?* In other words, in accordance with uneven
ecological exchange theory, poorer states produce more manufactured goods for
export, enduring the pollution associated with that production, while wealthier
countries, where the manufactured goods are consumed, shift to cleaner indus-
tries. This is also consistent with world systems and dependency perspectives in
which resource flows are considered to benefit wealthy “core” states at the ex-
pense of those less developed states that occupy the “periphery.” In this view en-
vironmental degradation follows a pattern similar to resource allocation, where
benefits accrue to the rich and costs are borne by the poor. Jorgenson and Burns
also reaffirmed conclusions reached by York and his colleagues regarding the
positive association between per capita GDP and ecological footprint.>
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A state’s level of economic development and its associated position in the
world system are clearly relevant to understanding environmental performance,
but it is also necessary to consider how economic policy and related state func-
tions influence this relationship. Similarly situated nations, both rich and poor,
exhibit considerable variation in environmental performance. Some compara-
tive studies have examined state policies and political institutional variables
that bear on economic activity and the associated environmental outcomes.?
Scruggs found evidence that institutional variables have ecological conse-
quences in an analysis of environmental performance in seventeen western de-
mocracies.’?> He found that corporatist institutional arrangements yield better
outcomes for the environment. While one might expect that the dominant eco-
nomic actors in the corporatist model, labor and capital, would be inclined to
unite in favor of economic interests at the expense of the environment, Scruggs
argues that corporatist systems allow the state to bring these actors together in
ways that are not possible in more pluralistic laissez-faire systems. The quasi-
official roles adopted by economic interests organized through highly struc-
tured peak organizations create a context where cooperation in pursuit of public
goods, like environmental protection, is more attainable. Scruggs’ account af-
firms the importance of the particulars of state economic policy and institu-
tional arrangements in determining environmental outcomes.

Esty and Porter also found political institutional factors to be relevant to
understanding environmental performance.>* While controlling for GDP, they
found that states may pursue a “clean path” or a “dirty path” in regard to the en-
vironment. This is based, in part, on the type of regulatory regime in place, in-
cluding such factors as the stringency of environmental requirements, enforce-
ment, consistency, and participation in international agreements. But they also
found that the broader institutional context is important. This includes political
variables such as the protection of civil liberties and the independence of the ju-
diciary, as well as some factors directly tied to the economic order, such as the
level of corruption and the protection of property rights.

York, Rosa and Dietz also included political variables in their study using
ecological footprints as the measure for environmental performance.’* They
found no association between state environmental action and factors such as
civil liberties and political rights. They assessed these variables in a test of eco-
logical modernization theory, which, in addition to free markets, suggests that
political openness and state support for environmental protection facilitate
movement toward ecological sustainability. However, their evidence failed to
support this perspective. In contrast, they argued that their findings lend more
support to the treadmill of production theory, the direct counterpoint to ecolog-
ical modernization’s optimism regarding free markets.
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Treadmill theorists tie ecological degradation to free market activity and
the unending pursuit of profit and economic growth.?> Constant reinvestment,
driven by market competition, inevitably yields greater resource withdrawals
and pollution. Within this framework a largely powerless environmental move-
ment is marginalized and coopted by the central state and the economic actors
who determine economic policy and its associated ecological degradation.

Despite these competing claims, almost no quantitative comparative anal-
ysis has examined whether capitalism itself plays a role in advancing or prevent-
ing ecological degradation. In one study that does include a capitalism measure,
York, Rosa and Dietz found that capitalism, in itself, cannot explain levels of
ecological unsustainability. Their capitalism measure proved significant in only
one of the six models they tested, and in that case it was found to reduce ecolog-
ical footprint. In light of their other models that better predicted environmental
outcomes they conclude that, “The results suggest that impacts are not directly
the result of capitalism . . . per se, but rather are generated by more basic mate-
rial conditions, which in turn may be mediated by capitalism."”3°

Although capitalism was not found to be directly associated with environ-
mental performance, that study treated capitalism as a dichotomous variable
based upon the Freedom House Index (“mixed capitalist” and “state capitalist”
were also pooled with the capitalist category), thus the direct influence of capi-
talist institutions may have been obscured. Given that capitalism is a complex
economic system composed of several key elements, many of which can be
measured on a continuous scale, it is useful to analyze the impact of capitalism
and its associated state economic policies on the basis of these individual fea-
tures. Indeed, the York, Rosa and Dietz study revealed evidence that the specifics
of state policy in regard to the economy may contain crucial determinants of
ecological performance. They state that “increases in GDP per capita consis-
tently lead to increases in impacts, but the increases are not proportional.”3?
This suggests that there may be aspects of capitalism and state economic policy
that mediate environmental impacts within the broader economic order.

Thus, understanding the role of capitalism in environmental performance
requires examining each element of this overriding institution within the con-
text of state policies that define this economic framework. Despite competing
claims and ambiguous evidence, no quantitative comparative analysis has
closely examined whether capitalism itself plays an independent role in advanc-
ing or preventing ecological degradation.

As described above, scholars have recently begun to move beyond case
studies as a means of understanding environmental performance outcomes. In-
creasingly sophisticated measures of environmental impacts and the greater
availability of this data have allowed researchers to test the correlates of envi-
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ronmental performance cross-nationally. The ecological footprint is among the
most comprehensive of these measures. While scholars have identified several
political and economic factors which appear to contribute to a state’s ecological
footprint, questions regarding the role of capitalism, as an economic order and
set of state policies, remain. The question presents itself, “What role does capi-
talism play in environmental performance and what specific state policies asso-
ciated with market functioning affect that performance?” A comprehensive as-
sessment of what elements of a free market system, if any, influence ecological
impacts is needed. We now turn to the manner in which this study seeks to
fulfill that need.

Variables

Dependent Variable

We use per capita ecological footprint as the dependent variable in this analysis.
As noted above, ecological footprint is increasingly recognized as the best meas-
ure of environmental impacts.®® It is based upon measures of six primary re-
source uses: 1) built space 2) crop land, 3) grazing land, 4) forests, 5) fishing,
and 6) land needed to absorb carbon dioxide emissions. These combined mea-
sures capture the primary services provided by the natural environment for the
human population: living space, resources, and a sink for wastes and converts
them into a single measure based upon the biologically productive land needed
to provide these services.

Environmental performance measures based upon consumption are supe-
rior for comparative analysis of overall environmental impacts, because they ac-
count for resource use regardless of the point of extraction or manufacture.
Given this, ecological footprint is not a good measure for certain other types of
analyses, such as evaluating environmental quality in a given geographical loca-
tion. As described above, some consumers are capable of displacing the ecologi-
cal consequences associated with their consumption through trade. The power
of the footprint measure is that it can attribute resource depletion to the end
user who benefits from the resource use, rather than producers along the pro-
duction chain. While ecological footprint is considered by many to be the most
comprehensive environmental impact measure, it does not consider all envi-
ronmental impacts. For example hazardous waste is not accounted for, nor is
consideration given to the land needed for species preservation other than those
that directly serve human needs. Nonetheless, ecological footprint provides a
powerful tool for comparative environmental impact analysis.*

Ecological footprint data was provided by the Global Footprint Network
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S. Ilgii Ozler and Brian K. Obach ¢ 87

which serves as the primary research center and clearinghouse for footprint
analysis.*® The Network’s dataset includes per capita footprint data for 150
countries for the years 1961-2003. The years 1996-2003 were used for this
analysis, since they are the years for which we have consistent data on the inde-
pendent variable (described below). Of the 150 countries included in the
Global Footprint Network dataset, 110 had the complete dependent and inde-
pendent variable information needed for this analysis.

Independent Variables

The central question of this study concerns the effect of capitalist institutions
on the natural environment. Yet capitalism is a complex system that involves
many dimensions of state economic policy. Simple dichotomous designations
fail to capture that complexity. Countries are neither purely capitalist nor non-
capitalist. They vary along a continuum in terms of the extent to which they
adopt policies that reflect capitalist characteristics.

A comprehensive accounting of all of the policies that define an economic
system would be difficult to construct; however, the Heritage Foundation, a pro-
free market think tank, has created an index designed to measure how closely
states live up to the capitalist ideal. It is based upon nine measures*' of state pol-
icy representing what they consider to be essential “economic freedoms.”4?

From this perspective, most forms of state involvement with the free mar-
ket economy represent restrictions on the freedom otherwise enjoyed by indi-
viduals pursuing their own self interest through unfettered exchange. Although
this is a simplification of such a complex economic order (let alone definitions
of “freedom”), the basic concept is consistent with common understandings of
laissez-faire capitalism or what we might consider to be capitalism in its purest
form. In this conception, the state is recognized as necessary for carrying out ba-
sic functions, such as the enforcement of contracts and the protection of private
property, yet capitalism in its ideal form minimizes state intervention. Within
such an economic order individuals are left to engage in economic exchange
with the state avoiding intervention except to provide basic functions necessary
for commerce. While critics of unfettered capitalism will obviously take issue
with the value that Heritage Foundation analysts place on such “economic free-
doms” and may challenge the purported social and economic consequences of
such policies, the Economic Freedom Index (EFI) represents one of the most
thorough and systematic assessments of state adherence to orthodox free mar-
ket principles.
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For each of the nine subcomponent measures that make up the EFI, quan-
titative data relevant to each policy is converted into a score of 0 to 100 with
lower scores representing a lack of economic freedom (less capitalist) and
higher scores representing greater economic freedom (more capitalist). The
nine components are equally weighted in the construction of the index which,
itself, is measured on a 0 to 100 scale. The variables that together constitute the
EFI are drawn from a range sources such as the World Bank, the World Trade Or-
ganization, the International Monetary Fund, the Asian Development Bank, the
African Development Bank, the US Department of Commerce, the Office of the
US Trade Representative, the Economist Intelligence Unit, and Transparency In-
ternational.*> Below we describe the variables in the index as defined and calcu-
lated by the Heritage Foundation identifying them by the simplified names used
in this study with original Heritage Foundation names in parentheses.

1) Regulation (Business Freedom) is defined as “the ability to create, operate,
and close an enterprise quickly and easily.”#* This variable is based on ten
equally weighted measures that include such factors as the number of days
it takes to open a business and the cost of obtaining a business license.

2) Trade (Trade Freedom) is defined as “the absence of tariff and non-tariff
barriers that affect imports and exports of goods and services.”*> This vari-
able is based on minimum, maximum, and average tariff rates in addition
to non-tariff barriers to trade.

3) Fiscal (Fiscal Freedom) “is a measure of the burden of government from
the revenue side. This variable is based on tax burden in terms of the top
tax rate on income (individual and corporate separately) and the overall
amount of tax revenue as a portion of GDP."4¢

4) Spending (Freedom from Government) “is defined to include all govern-
ment expenditures—including consumption and transfers—and state-
owned enterprises.”#” This variable is based on a combination of govern-
ment expenditures as a percentage of GDP (weighted as two thirds of the
measure) and the share of government revenues generated from state
owned enterprises.

5) Monetary (Monetary Freedom) “combines a measure of price stability
with an assessment of price controls.”*® This variable is based on the
weighted average of inflation rates over the previous three years combined
with a penalty for price control policies.

6) Investment (Investment Freedom) “is an assessment of the free flow of
capital, especially foreign capital.”** This variable is based on policies to-
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ward foreign investment and capital flows using criteria such as whether
foreigners can own real estate and whether there are legal protections
against expropriations. Points are deducted for each type of investment re-
striction creating a scale ranging from 100, where foreign investment is en-
couraged and treated the same as domestic investment, to zero, where for-
eign investment is banned and international payments, transfers, and
capital transactions are prohibited.

7) Financial (Financial Freedom) “is a measure of banking security as well as
independence from government control.”>® This variable is based on an
evaluation of whether policies meet the basic criteria, such as having no
government ownership of financial institutions and limiting regulatory
functions to enforcing contracts and preventing fraud. Points are deducted
for such policy features as bans on the private ownership of financial insti-
tutions and for the lack of central bank independence.

8) Property (Property Rights) “is an assessment of the ability of individuals
to accumulate private property, secured by clear laws that are fully en-
forced by the state.”* This variable is based on an evaluation of character-
istics including government protection of private property and for court
systems that allow for the quick and efficient enforcement of contracts.
Points are deducted for such factors as restrictions or bans on private own-
ership and judicial systems that are corrupt or inefficient.

9) Corruption (Freedom from Corruption) “is based on quantitative data
that assess the perception of corruption in the business environment, in-
cluding levels of governmental legal, judicial, and administrative corrup-
tion.”s? This variable is based on the Transparency International Index
which utilizes 14 different surveys from 12 organizations that are designed
to capture the frequency and level of bribery in the public and private
spheres of each country. The subject pools for these surveys are drawn
from foreign businesses, local businesses, foreign and local experts, and
other business elites. Survey questions ask about experiences and percep-
tions of the country’s level of corruption. The definition of corruption is
limited to political and administrative officials engaging in activities such
as bribe taking and the misuse of public funds.

Control Variables

A number of control variables are included in the analysis, each of which has
been found, in at least some studies, to influence ecological footprint. These
variables include the following:

50. Beach and Kane 2007, 39.
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90 e (apitalism, State Economic Policy and Ecological Footprint

e urban population as a percentage of total population

e GDP per capita

e exports of goods and services as a percentage of total GDP
e climate

The first three measures come from the World Development Indicators re-
port of the World Bank® and the fourth from the CIA Fact Book. Studies have
found per capita footprint increasing with urban population and GDP per ca-
pita.>* Exports as a percentage of GDP have also been found to influence eco-
logical performance, with greater export dependence being associated with a
smaller ecological footprint.> York, Rosa, and Dietz found climate to have a sig-
nificant influence on environmental performance.*® Adopting their measure, we
use distance from the equator as an indicator of climate. Countries in the “tropi-
cal” zone (less than 30 degrees from the equator) were used as the reference cat-
egory. Dummy variables were created for countries within the temperate zone
(30-55 degrees from the equator) and those considered in the arctic region
(more than 55 degrees north or south of the equator). Controlling for these
variables allows us to discern the independent effects of capitalist policies on
per capita ecological footprint.

Hypotheses

Although there has been little quantitative examination of the relationship
between capitalism and its associated state policies and ecological footprint,
several theories—from treadmill of production theory to world systems and de-
pendency theory to unequal ecological exchange theory—suggest that capital-
ism has negative ecological consequences. Although others suggest a positive
role for capitalism, the authors find the critical perspectives more compelling,
both in terms of the empirical evidence they have generated and the logic of
their analyses. For example, treadmill theory*” emphasizes the way in which the
constant reinvestment of capital in greater productive capacity, usually deploy-
ing more energy and chemical intensive technologies, will lead to increasing re-
source depletion and pollution generation. Analyses that draw on world sys-
tems, dependency and unequal ecological exchange theory find that trade—
a central component of free market systems—tends to have negative conse-
quences both ecologically and in terms of environmental justice. The “eco-
nomic freedom” of capital to flow between countries facilitates regulatory
avoidance and the ready exploitation of natural resources wherever they may be
found. This relates to established economic theory regarding negative externali-
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Table 1
Descriptive Statistics

Minimum  Maximum  Mean Std. Deviation
Economic Freedom Index (EFI) 25.4 82.4 58.88 10.60
EFI Regulation 10 90 43.11 15.89
EFI Trade 0 100 64.69 14.86
EFI Fiscal 32.6 100 77.74 10.95
EFI Spending 0 99 67.93 20.96
EFI Monetary 0 95.5 70.22 18.55
EFI Investment 10 90 56.79 17.11
EFI Financial 10 90 52.65 18.59
EFI Property 10 90 54.15 22.13
EFI Corruption 0 100 42.65 26.51
Ecological Footprint per Capita 0.39 12.24 2.480 2.01
Exports as a % of GDP 7.12 124.40 36.09 19.83
GDP per Capita 461 37,670 8,688 9,035
Urban population % 10.62 97.51 56.35 21.63
Observations (valid N listwise) 880
Countries 110
Years 8

ties. Private profit seeking actors always have incentives to externalize costs and,
barring state intervention, the natural environment bears at least some of that
burden.

Although ecological modernization theorists and others argue that market
forces can compel positive ecological transformation, without state action, the
incentive structure seems to favor practices that degrade the natural environ-
ment. Although exceptions to this tendency have been identified, on the whole
we find this counter evidence to be anecdotal and not indicative of a broader
pattern.>® Thus, in regard to the central question of this study we offer the fol-
lowing:

Hypothesis 1: The more a state’s policies tend toward laissez-faire capital-
ism, that is, the higher its level of “economic freedom,” the greater will be
that state’s per capita ecological footprint. The overall EFI measure serves as
the primary independent variable in our main model. In other models, compo-
nents of the index are tested independently. In addition to the central hypothe-
sis regarding the relationship between capitalism and per capita ecological foot-

58. York 2004.
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print, we offer hypotheses regarding some, but not all,* of the component
elements that make up the Economic Freedom Index. Next, we briefly provide
explanations for the predicted relationship between these component measures
of economic freedom and ecological footprint.

Hypothesis 2: More regulation (less “business freedom”) decreases a state’s
per capita ecological footprint. State restrictions on economic behavior are
likely to prevent certain forms of production (and thus consumption) while
channeling productive activity in less ecologically damaging ways. Regulations
may delay or prevent the opening of a new business due to restrictions on devel-
opment or environmental mitigation requirements in addition to the imposi-
tion of additional costs due to pollution control and monitoring requirements.
Such regulations hamper ecologically destructive businesses in favor of those
with lower environmental impact.

Hypothesis 3: Fewer trade restrictions (greater “trade freedom”) increase a
state’s per capita ecological footprint. Unrestricted trade fosters the long dis-
tance transportation of goods and makes available a wider array of consumer
products, both of which tend to increase resource use and pollution. Restric-
tions on free trade may also incorporate provisions that limit environmentally
harmful products and production methods. In addition, free trade facilitates the
outsourcing of ecologically destructive production and natural resource extrac-
tion to places with fewer environmental restrictions.

Hypothesis 4: Government spending (“freedom from government”’) may
increase or decrease a state’s per capita ecological footprint. The contradic-
tory tendencies associated with state spending and the ownership of enterprises
leaves us unable to offer a single hypothesis regarding this measure; thus, we
provide the rationale for the two possible outcomes. Higher government spend-
ing may be associated with a smaller ecological footprint, because public spend-
ing is likely to be directed in less environmentally damaging ways than that car-
ried out by private investors or consumers. Private economic actors have an
incentive to externalize environmental costs, while state actors do not stand to
profit personally from the manner in which state resources are used (except in
instances of corruption—see below). Given their accountability to the public,
state actors are less likely to impose environmental costs on the public. In addi-
tion, in the private market, collective action problems inhibit individuals from
assuming the costs associated with their own environmentally harmful con-
sumption, even in circumstances where they may wish to prevent environmen-
tal degradation. In contrast, ideally the state acts in the public interest, in es-

59. For the EFI measures Monetary, Investment and Financial we offer no hypotheses. Each of these
policies are expected to contribute to per capita ecological footprint, however we expect that
they do so by increasing economic growth.
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sence coordinating resources and directing them in ways that benefit the whole
of the population. That can include investment in environmentally beneficial
practices such as waste cleanup or shared resources such as libraries.

However, an equally compelling argument suggests that higher state
spending leads to a greater ecological footprint. Given the short-term pressures
to produce economic results in many countries and limited public resources,
state investments may not prioritize environmental concerns. States may have
the capacity and incentive to pass laws that regulate private firms, thus protect-
ing the public welfare at no direct cost to the state. But there is less incentive to
hold public enterprises to strict standards, given that funds generated by state
owned enterprises can be used to directly provide material benefits to the pub-
lic. States that invest in state owned industries are also typically those most des-
perate for economic development. They may prioritize economic growth over
the environment and may not self regulate strictly.

Hypothesis 5: Taxation (“?scal freedom”) may increase or decrease a state’s
per capita ecological footprint. Taxation, in addition to revenue-generating
state enterprises, provides the main source of funds that the state can spend. As
just described, the ecological implications of state spending may be greater or
less than those of a corresponding level of private spending. Thus, we anticipate
a relationship of unspecified direction between fiscal policies and per capita
ecological footprint. We anticipate that this relationship will have the same di-
rection as that of government spending.

Hypothesis 6: Greater protection of private property rights increases a state’s
per capita ecological footprint. The greater the protection of private prop-
erty, the less the state or organized citizens are able to prevent environmentally
damaging uses of private property. Various forms of expropriation can be used
for the purposes of environmental protection, and policies which prioritize pri-
vate property protection inhibit such actions.

Hypothesis 7: Lower levels of corruption decrease a state’s per capita ecologi-
cal footprint. Proponents and opponents of capitalist policies tend to oppose
corruption and favor the systematic and even-handed enforcement of rules.
Corruption within a state may include permissive violations of environmental
regulations such as illegal dumping or poaching. Thus, freedom from corrup-
tion is likely to bring better environmental performance.

Methods

The analysis is based on panel data from 1996 to 2003 across 110 countries (see
Table 1 for descriptive statistics of the variables and Appendix 1 for a list of
countries included).

The relationship between capitalism and its policy components and eco-



94 e (apitalism, State Economic Policy and Ecological Footprint

logical footprint were tested in a number of ways. For the first hypothesis, the
overall EFI measure served as the independent variable and per capita ecological
footprint was the dependent variable. Controls were included for per capita
GDP, urbanization, climate, and exports as a percentage of total GDP, all of
which have been found to have an impact on ecological footprint in previous
studies. In addition to testing the impact of capitalism overall, each of the com-
ponents of economic policy described above was tested to determine their inde-
pendent effect on environmental performance.

First, we corrected the skewness of GDP per capita, exports as percentage
of GDP, and per capita ecological footprint by taking the log of these variables.
Second, in each analysis, we examined the data for colinearity, outliers, and
heteroskedasticity. We checked for colinearity using the tolerance figure and
variance inflation measure (see Tables 2 and 3 for correlations). Due to colin-
earity found between EFI and GDP per capita, we used a residualized GDP per
capita figure.®® Next, we checked for outliers using the Cook’s distance, stu-
dentized residuals, and the Hat Diagonal measure.® We did not find any ex-
treme outliers influencing results. We used the Breusch-Pagan test to check for
heteroskedasticity for the subset of data for each year. These tests indicated that
no significant relationship exists between the independent variables and error
terms.

In order to determine the appropriate regression technique, we checked
for autocorrelation. The Durban Watson test of individual country cases indi-
cated an average score of 2.6 for all the 110 cases. Some of the cases had high
autocorrelation problems. Considering that our data consists of a wide but shal-
low pool (8 years and 110 countries), we use a random effects model.®? The re-
sults reported in Tables 4 and 5 are GLS parameter estimates of the random ef-
fects regression model.

Results

Results were largely consistent with expectations. Random effects regression®
indicated a positive and significant relationship between the Economic Free-
dom Index and per capita ecological footprint controlling for urbanization, ex-

60. The variance inflation figures and tolerance measures indicate that no other variables contrib-
uted to a colinearity problem.

61. The analysis was run with the outlying cases omitted one at a time including Mongolia, United
Arab Emirates, United States, and Ethiopia. None of the excluded cases affected the results in
any significant way therefore we left them in the model.

62. Our results are reported using the Fuller Battese method in SAS. The individual and time spe-
cific random effects are added to the error disturbances. The parameters are efficiently estimated
using the GLS method.

63. The Haussman m value of 3.04 with a probability of 0.55 indicates that a random effects model
is the appropriate regression technique.
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Table 4
Results of Random Effect Pooled Time Series Parameter Estimates
Dependent Variable: (Log) Ecological Footprint per capita

Independent Variable

Intercept —.592%**
(.0578)

Economic Freedom Index 012%**
(.0010)

GDP per capita (Log/residualized) 399%**
(.0362)

Urban population as a % of total .003***
(.0008)

Exports as % of GDP (Log) —.055*
(.0284)

Arctic 165%**
(.0572)

Temperate .089***
(.0328)

R-square 35

N 880

The values in parenthesis are the standard errors of the parameter estimates.

*p <.10

**p <.05

* % *p < .01

ports, per capita GDP, and climate (see Table 4).°* A one point increase in the
Economic Freedom Index measure is associated with a 1.2 percent® increase in
per capita ecological footprint controlling for the other variables included in the
model. This means that a shift from an EFI score of 25.4 (the lowest EFI score
for all cases in the data set) to the mean EFI value (58.9) is expected to yield a
40 percent increase in per capita ecological footprint holding control variables
constant. If a country were to increase its EFI scores from the minimum value to
the maximum value (82.4), the ecological footprint per capita in that country is
expected to yield a 68.4 percent increase, controlling for other factors.

Turning to the subcomponent measures (see Table 5), the regulation vari-

64. Several countries included in the Ecological Footprint data set have some inconsistencies across
time. In order to ensure that these inconsistencies did not affect the outcomes, all models were
retested using only a subset of countries that have consistent data. In each case the results were
nearly identical to the original findings.

65. The regression coefficients are interpreted using Tufte transformations for logged dependent
variables.
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able had the greatest independent impact. Less stringent state regulation is asso-
ciated with a larger per capita ecological footprint. A change in the regulation
measure from the lowest to the highest score (corresponding to a decrease in
regulation on the “economic freedom” scale) would result in an 80 percent in-
crease in per capita ecological footprint controlling for other factors. It makes
sense that more regulated systems would yield a lower footprint given that at
least some regulation is specifically designed to lower environmental impacts.

Other factors associated with a state’s level of capitalism, including trade,
monetary policy, financial policy, and property rights all have positive, but
slightly lower coefficients. The coefficients suggest that a one point increase in
the trade measure is associated with a 0.7 percent increase in ecological foot-
print. This means that a move from the minimum level of trade freedom (0) to
the mean level (64.69) is anticipated to yield a 45 percent increase in the per ca-
pita ecological footprint. Private property protection has a similar influence, as
do other variables, though to a lesser extent. The monetary, investment, and
financial variables all yielded a larger per capita ecological footprint as policies
more closely reflected the capitalist ideal. An increase from the minimum to
mean score yields an anticipated 28 percent increase in per capita footprint for
the monetary and investment variables, and a 25 percent increase for the
financial variable controlling, for other factors.

In regard to the corruption measure, we expected to find a negative rela-
tionship, that is, the freer a country is of corruption, the smaller the state’s per
capita ecological footprint. We expected lower rates of corruption to be tied to
consistent and stringent enforcement of environmental regulations, thus lower-
ing ecological impacts, yet we found the opposite. A one point increase in free-
dom from corruption is associated with a 0.6 percent increase in per capita eco-
logical footprint. Lower levels of corruption are correlated with greater per
capita ecological footprints.

Two subcomponents of the EFI—government spending and fiscal
policies—had the opposite effect of that found among the other variables. As
government spending increases so does per capita ecological footprint. This is
also true for the fiscal corollary of the spending variable. As taxes increase, so
does ecological footprint. Thus, when states are less capitalist in this regard, they
do not perform as well it terms of environmental protection.

Discussion

Our analysis supports our central hypothesis that capitalist state economic poli-
cies have a negative influence on environmental performance. In almost every
respect, the free market, left unchecked by state action, yields greater ecological
degradation. The one measure that ran contrary to expectations, corruption, is
not one that is directly linked to the central concern regarding capitalism. In ad-
dition, the fact that corruption was found to reduce per capita ecological foot-
print may be a product of the measure itself. The corruption variable is not
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based on a direct measure of corruption, but rather upon surveys of business
elites. It may be that the less corrupt countries’ positive relationship with eco-
logical footprint reflects satisfaction on the part of the business community and
their sense that such states represent a better environment for businesses to in-
vest and grow.

Despite this exception, our central findings indicate that capitalism and its
associated state policies correlate with poor environmental performance. This is
relevant to a number of theories that link economic institutions to environmen-
tal outcomes. This study provides further evidence for those perspectives that
see negative ecological implications for unrestrained market practices and pres-
ents a direct challenge to those who make broad claims about the ability of the
free market to address environmental threats. Ecological modernization theo-
rists and others who place faith in capitalism to move us toward ecological
sustainability should reconsider their opposition to command-based regulatory
mechanisms and their embrace of market-oriented reforms.

Although capitalism generally appears detrimental to environmental pro-
tection, the policy subcomponents that make up the broader economic order
require additional consideration. The findings in regard to trade provide a sup-
plement to analyses put forth by world systems, dependency, and unequal eco-
logical exchange theorists. These theories focus on the maldistribution of
wealth and other social and economic outcomes that result from trade in a
world characterized by inequalities of economic development and power. These
injustices extend into the environmental realm when considering who bears the
burdens of resource depletion and exposure to environmental hazards. This
study demonstrates that the negative ecological outcomes found by these theo-
ries appear to be aggravated by free trade policies. While others have examined
the costs and benefits experienced by countries integrated into the global trade
system, this study indicates that state policies regarding trade have an independ-
ent effect on the environmental outcomes of that integration. These findings
suggest that states can restrict trade in ways that limit environmental damage.

This study also lends significant support to treadmill of production theory
and its sharp critique of capitalism. Our quantitative comparative examination
reinforces the theoretical analysis and case study evidence put forth by treadmill
theorists regarding the ecological impacts of free markets. But additional analy-
sis is necessary given findings regarding the policy subcomponents of capitalist
systems. Treadmill theory not only critiques the free market, but it also impli-
cates the capitalist state. The state is considered guilty of actively advancing capi-
tal accumulation at the expense of ecological sustainability. While this may be
true, our evidence suggests that state policies can restrict free market functioning
in ways that truly reduce ecological impacts. This appears to be the case when
states restrict trade, impose regulations, and implement policies that do not pri-
oritize private property rights above other considerations. Our evidence also
suggests monetary and investment policies can be devised to reduce ecological
impacts. Thus, although the state in capitalist societies may commonly serve to
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advance capital accumulation at the expense of the natural environment, states
are not monolithic and they can and do implement policies that reduce ecologi-
cal impacts even within a broadly capitalist context. When and under what cir-
cumstances states adopt such policies is not a question we answer here. It may
even be the case that the ecologically beneficial outcomes associated with some
policies are not intentional, but are an inadvertent by-product of policies in-
tended to expand the economy. Nonetheless, treadmill theory can be strength-
ened by a closer examination of when, and under what circumstances, states can
be effective environmental stewards, rather than enablers of ecological degrada-
tion at the hands of private enterprise.

This picture of the state’s role is further complicated by our findings in re-
gard to fiscal policy and government spending. Our analysis of taxation and
spending suggests that state control of resources and enterprises does not bode
well for the environment. Further analysis could clarify what specific govern-
ment expenditures and state owned enterprises enlarge per capita ecological
footprint, but it appears that, overall, direct government control of revenues
does not lead to more environmentally beneficial outcomes, as some might ex-
pect.®® This may provide more fodder for treadmill theorists who view the state
as more concerned with capital accumulation than environmental protection.
When the state does directly control resources, it does not perform well environ-
mentally. But we must also bear in mind the state’s ability to effectively regulate
private actors. This implies that the optimal policy mix in regard to environ-
mental performance may be one in which property is privately held, but where
the state more actively restricts free market functioning through such measures
as regulation and trade restrictions.

Conclusion

Several quantitative analyses have linked economic development with ecologi-
cal degradation. Some case studies have linked market processes with poor envi-
ronmental outcomes. This evidence, when interpreted through a critical theoret-
ical lens, led many to conclude that capitalism is bad for the environment. Yet,
very little quantitative evidence exists to directly link capitalism as an institution
to poor environmental performance. Previous studies failed to fully identify the
influence of free market policies on the environment due to the measures used.
Simple dichotomous designations of capitalist versus non-capitalist states do
not capture the complexities and policy variations that characterize economic
institutions. Similarly, many measures of environmental performance are inad-
equate for this purpose, because they rely solely on domestic environmental

66. Governments run some particularly toxic enterprises in some states, such as the military and the
energy industry, which may account for some of the footprint effects associated with these
findings. Jorgenson (2005) found some evidence that certain forms of military expenditure, in
particular military expenditures per soldier, was positively associated with ecological footprint.
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conditions and fail to account for the ecological impact that people of one state
have on another in the context of global trade and capital flows.

This study tests capitalism as a system and as a set of policies to empiri-
cally verify the environmental implications of a free market system. The mea-
sures used here overcome both of the problems associated with previous studies
that have considered various dimensions of this question. The Economic Free-
dom Index provides a measure of capitalism on a continuous scale. No state is
purely capitalist or non-capitalist; states exist on a continuum of policies that
provide more or less private versus state control of economic functioning. In re-
gard to the dependent variable, per capita ecological footprint captures environ-
mental impacts neglected by other measures, because it accounts for factors that
occur outside of the state that benefits from resource consumption.

Using these advanced measures in a large international comparative anal-
ysis allows us to more clearly identify the relationship between free market poli-
cies and environmental impacts. This research confirms what some case studies
have indicated and that which is suggested by several theories: the more capital-
ist a state is, the greater its environmental impact is likely to be, even controlling
for such factors as per capita GDP.

This is grounds for concern in an increasingly liberalized global economy
in a world already facing ecological crises. The more states embrace the free
market ideal, the more difficult it will be to achieve sustainability. However, our
analysis also indicates that not all dimensions of capitalism are inherently eco-
logically harmful. While considering the larger question of the long term eco-
logical viability of capitalism as a system, more research is needed to discern
just how economic institutions can be modified in ways that foster improved
environmental performance.
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Appendix 1
Countries included in the Study
1 Albania
2 Algeria
3 Argentina
4 Armenia
5 Australia
6 Austria
7 Azerbaijan
8 Bangladesh
9 Belarus
10 Belgium
11 Benin
12 Bolivia
13 Botswana
14 Brazil
15 Bulgaria
16 Burkina Faso
17 Cameroon
18 Canada
19 Chile
20 China
21 Colombia
22 Congo, Republic of
23 Costa Rica
24 Croatia
25 Czech Republic
26 Denmark
27 Dominican Republic
28 Ecuador
29 Egypt
30 El Salvador
31 Estonia
32 Ethiopia
33 Finland
34 France
35 Georgia
36 Germany
37 Ghana
38 Greece
39 Guatemala
40 Guinea
41 Haiti
42 Honduras

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

Hungary
India
Indonesia
Iran

Ireland
Italy
Jamaica
Japan
Jordan
Kenya
South Korea
Kuwait
Laos

Latvia
Lebanon
Lesotho
Lithuania
Madagascar
Malawi
Malaysia
Mali
Mauritania
Mexico
Moldova
Mongolia
Morocco
Mozambique
Nepal
Netherlands
Nicaragua
Niger
Nigeria
Norway
Pakistan
Panama
Paraguay
Peru
Philippines
Poland
Portugal
Romania
Saudi Arabia
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Appendix 1
(Continued)
85 Senegal 98 Tunisia
86 Slovak Republic 99 Turkey
87 Slovenia 100 Uganda
88 South Africa 101 Ukraine
89 Spain 102 United Arab Emirates
90 Sri Lanka 103 United Kingdom
91 Swaziland 104 United States
92 Sweden 105 Uruguay
93 Switzerland 106 Venezuela
94  Syria 107 Vietnam
95 Tanzania 108 Yemen
96 Thailand 109 Zambia
97 Trinidad and Tobago 110 Zimbabwe
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