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Abstract

We begin by conceptualizing sustainability as the ratio of human welfare or quality of life to overall environmental impact.  We propose an indicator of sustainability that uses infant survival—a key component of the Physical Quality of Life Index (PQLI)-- as a measure of welfare. We combine two measures, the Ecological Footprint (EFP) and the Environmental Systems Indicator (ESI) into an overall measure of environmental impact.  The ratio of the welfare measure to the impact measure (welfare per unit impact) is then a measure of sustainability.   Recent work in the tradition of ecological modernization theory (EMT), the environmental Kuznets curve (EKC) and reflexive modernization theory (RMT) suggests that nations may make a transition towards environmental sustainability.  We offer a theory of ecological democracy that hypothesizes the conditions under which nations might move towards sustainability.  In particular, we suggest that three conditions are necessary.  First, institutional arrangements and culture must promote altruism.  Second, information on the analysis of environmental problems must be available.  Third, the state must not be captured by capital, the military, religious groups or other special interests who will have little interest in sustainability.  In contrast, EMT and EKC posit the institutions of traditional liberal democracy as sufficient to promote sustainability.  In a preliminary empirical assessment using data on nations, measures of liberal democracy have a significant positive relationship to sustainability in the form predicted by theory.  But the indicators of our three conditions for ecological democracy also behave as predicted by theory and are more strongly related to sustainability.  This work is quite preliminary, ignoring, for example, ideas emerging from World Systems Theory (WST) but indicates that further analysis of measures of sustainability and of the conditions that favor sustainable development are warranted.

What is sustainability?


Since the historic analysis offered by the International Union for the Conservation of Nature in its World Conservation Strategy (1980) and the subsequent arguments made by the Brundtland Commission (World Commission on Environment and Development 1987), the concept of sustainability or sustainable development has occupied the center of discussions about environment and development.  Unfortunately, the centrality of the idea of sustainability is mirrored by a very broad but unresolved debate about what precisely is meant by sustainability.  We cannot review that extensive debate here, but begin our analysis of sustainability and its determinants by raising three points.


First, sustainability is as much a normative as a scientific concept.  Our Common Journey, one of the most extensive analyses of sustainability, is persuasive on this point (U.S. National Research Council 1999b).  Our Common Journey deals with the normative dimension of sustainability by referencing the wealth of international agreements regarding human welfare.  As the report notes, there are many international agreements that specify precise goals regarding various components of human welfare such as literacy or access the clean water.  However, the authors also note that, in contrast to the many agreements regarding human welfare, there are very few environmental standards that are based on an international normative consensus . That may change.  But for the moment the point we emphasize is that in conducting analyses of sustainability, it is appropriate to be explicit about the normative substrate that underlies use of the concept.  We may differ in our normative assumptions, and we can certainly learn much from a discussion of alternative normative stances.  But we will not make much progress if we are not explicit about the normative component of our work on sustainability.


Second, there have been several important recent efforts to develop measures of sustainability and environmental impact for most nations of the world.  Here we will focus on the Ecological Footprint (EFP) (Rees 1992; Rees and Wackernagel 1994; Wackernagel, Linares, Deumling, Sanchez, Falfan, and Loh 2000; Wackernagel and Rees 1996) and on one aspect of the Environmental Sustainability Index, the Environmental Systems Indicator (Samuel-Johnson 2001). These, no doubt, are just the first of a number of efforts to refine our ability to measure and thus analyze sustainability.  Without such measures, the sort of comparative analysis we undertake here would not be possible.


Third, as sociologists, we work in a tradition of macro-comparative political economy.  Our goal is to develop a theoretical explanation for variation in sustainability across nation-states, disciplining the theory with empirical analysis.  At one level this approach is a step removed from the analyses of local, national and international institutions and behaviors that are central to most empirical work on human dimensions of global change.
   We are not critiquing those efforts, indeed we admire them.  But we believe that the kind of analysis we undertake—trying to identify the social structural and cultural determinants of sustainability—provides a valuable complement to other approaches.  

Towards a Definition of Sustainability.


To analyze sustainability we must define it—however tentative the definition ultimately may be​.  Our approach grows out of an ongoing research program, conducted jointly as Washington State University and at George Mason University, focused on the anthropogenic driving forces of global environmental change.  We label this work STRIPAT for “Stochastic Regression of Impacts on Population, Affluence and Technology” (Dietz and Rosa 1994, 1997; Rosa and Dietz 1998).  Our approach is to link the venerable but analytically limited IPAT model of environmental impact to contemporary social science theory and methods.
  We have completed analyses based on this approach with the goal of understanding why nations vary in the magnitude of their environmental impact (Dietz and Rosa 1994; Dietz and Rosa 1997; York, Rosa, and Dietz 2001).


IPAT can also be used as a starting point for thinking about sustainability.  The IPAT formulation, which had its origins in a debate between Barry Commoner on the one hand and Paul Ehrlich and John Holdren on the other, is  as follows:

I = P * A * T

where I is environmental impact, P is population, A is affluence (per capita consumption or production) and T is technology (or impact per unit of consumption or production).  

In most analyses, A is operationalized as per capita gross domestic product (GDP).  But as we have noted (Dietz and Rosa 1994), it may make more sense in examining sustainability to define A as quality of life, what some might call “true affluence,” and use a measure other than GDP per capita.  Our work has found that per capita GDP is strongly associated with a variety of environmental impacts with increasing impacts accompanying increasing affluence (Dietz and Rosa 1997; York Rosa, and Dietz 2001).  The hope is that “true affluence” may not be closely linked to impacts, therefore indicating the potential for human development (not simply economic development) without environmental deterioration.  A useful way to think about sustainability, though admittedly a rather anthropocentric one and one that reveals hints of utilitarianism, is to look at the ratio of human quality of life to environmental impact per capita.  That is, sustainability can be thought of as increasing much human welfare while reducing  environmental impact.    In the IPAT formulation this is:

Sustainability ~ (AP/I) = 1/T.

  The normative implication is that we want to make human welfare or quality of life large and environmental impact low and thus see as desirable maximizing the ratio of welfare to environmental impact.

Measuring Sustainability.


If we follow this approach, measuring sustainability reduces to the problems of measuring quality of life or human welfare and of measuring environmental impact.  We will address each of these in turn.

Quality of life or welfare.  Affluence, usually measured as gross domestic product per capita, has often been used as a surrogate for quality of life or human welfare.  This is problematic on several grounds.  First, it ignores equity issues.  Second, as a comprehensive economic measure GDP per capita conflates what may be a driver of both welfare and environmental impact with welfare itself.  Third, it makes normative assumptions about the unlimited benefits of economic growth that have been debated (e.g. Daly and Cobb 1989). It seems reasonable that welfare or quality of life has a non-linear relationship to affluence because of diminishing returns and inherent upper asymptotes (e.g. limits to life expectancy) in a number of reasonable components of quality of life.  For example, as gross domestic product per capita, energy consumption and CO2 emissions increased in the historical development of industrial societies, there is evidence that quality of life did not initially increase and may have declined.  There is also evidence that as the measures of affluence reach high levels, there are diminishing returns in quality of life (Mazur and Rosa 1974; Rosa 1997). So, at some stages of development and for some paths of development, the coupling between GDP per capita and welfare or quality of life may be very loose.


The Physical Quality of Life Index has been developed as an alternative to GDP as a measure of welfare (Morris 1979).  The Physical Quality of Life Index combines infant mortality, life expectancy at age 1 and adult literacy.  We agree with the measure conceptually, but have chosen to work only with infant mortality as our indicator of quality of life for two reasons. First, infant mortality is more responsive to short term changes in socio-economic conditions and the biophysical environment than are either literacy or life expectancy.  Infants, unfortunately, are more acutely vulnerable than other members of the population to changes in these conditions. In this context, infant mortality can be viewed as a “flow” variable rather than a “stock” variable. Second, using the PQLI requires measures on three separate indicators and because data are hard to obtain for literacy, it would restrict our calculation of the sustainability measure we develop to 88 countries.  Using infant mortality alone allows calculations for 121 countries.2  

To avoid confusion we convert infant mortality—death to those under age 1 per 1000 live births—to infant survival, which is just 1000 minus infant mortality.  This yields a measure where high values can be seen as socially desirable.  

Environmental Impact.  Most research on environmental impact to date has used single indicators of impact, such as CO2 emissions or deforestation rates.  But a sound measure of impact must take account of several complications.  First, there can be tradeoffs among impacts.  Greenhouse gas emissions will be lower for nations that make substantial use of hydroelectric power and nuclear power, but each of those energy sources have their own environmental impacts.  Second, environmental impacts can be “off-shored” in the sense that consumption in one part of the world is linked via world trade to changes in the biophysical environmental in another part of the world.
  In accounting for impacts, it is difficult to know how much of such impacts should be attributed to the site where the impacts occur and how much to the site where the consumption occurs.  A third point rests on the other two.  There seems to be rather distinct patterns of pollution that differ across groups of nations; a pollution of the “rich”—mostly based on intensive consumption of energy and various chemicals—and a pollution of the “poor”—mostly based on extensive land use and lack of sanitation. In a previous analysis of all environmental impact variables available for a majority of nation states in the world, we found those two patterns emerge as well as a distinct pattern for nations that both made heavy use of nuclear power and had a substantial forestry sector in their economies (Dietz and Rosa 1998).


The two most extensive efforts to develop environmental indicators that combine multiple measures are the Ecological Footprint (EFP) and the Environmental Systems Indicator (ESI).  Each emphasizes a different aspect of the problem of defining environmental impact and each makes different assumptions about how to resolve key issues.  EFP emphasizes consumption and allocates all impacts to the consumption site rather than to the site at which the adverse effects may occur (Wackernagel et al. 2000).  Figure 1 shows the relationship between GDP per capita and EFP for 133 nations.   The correlation is very high at  +0.83.  In contrast, ESI includes many of the kinds of impacts that come with intensive land use and early stages of industrialization, such as air and water quality degradation (Samuel-Johnson 2001).  All environmental impacts are allocated to the place where they occur, even if they are in service of consumption elsewhere.  Thus ESI emphasizes local pollution.  As can be seen in Figure 2, for 114 nations it has a much lower correlation with affluence (-0.34) and the relationship is negative, unlike positive relationship for EFP.  Note that we have reversed the scoring of the ESI reported by Samuel-Johnson et al. so that in this paper high scores on the ESI indicate adverse impacts on the environment.   


We feel that both of these measures have some validity and they are clearly measuring different things, as is evident in Figure 3.  The correlation between the two measures for 121 nations is -0.32, a modest negative correlation.  We have chosen to combine them into a single index of environmental impact.  The pooled measure is intended to account for both consumption and production impacts and for the pollution of the rich and the pollution of the poor. Samuel-Johnson et al. (2001) scale ESI to a range of 0-100 by taking the raw scores, standardizing them (subtracting the mean and dividing by the standard deviation) and then taking the cumulative normal probability value of the resulting z-score and multiplying that probability by 100.
  We used the same procedure to re-scale the EFP to a 0-100 range.  We then constructed our measure of environmental impact as (EFP*ESI)/100.  (We divide by 100 to restrict the upper bound of our measure to 100.)  It is plotted against GDP per capita in Figure 4.  The correlation for 113 nations is 0.22.


To develop our measure of sustainability, we have divided infant survival by the combined impact measure.  Again, we conceptualize this as a measure of human welfare or quality of life produced per unit of environmental impact.  We plot this measure against GDP per capita in Figure 5.  The correlation for 113 nations is –0.18, indicating that as per capita GDP increases, quality of life per unit of environmental impact tends to decrease, but the relationship is weak and perhaps non-linear.  Clearly sustainability as we have defined is not a simple function of affluence.  What then drives sustainability?  

Ecological Democracy as a Theory of Sustainability.


There is clear variation in national levels of our sustainability measure, but this variability is not a strong linear function of GDP per capita.  Understanding the basis of this variability will help us understand what drives sustainability and may help us move towards more sustainable societies.  If we were to generalize from the theory of the Environmental Kuznets Curve (EKC) our hypothesis would be that sustainability is largely a function of affluence or “development” and that gross domestic product per capita would be an appropriate measure of affluence.
  Ecological Modernization Theory (EMT) in sociology makes a parallel argument—that the historic path of development at least in the most affluent societies, will lead to a reduction in environmental impact.  Again, if we are to generalize from environmental impact to sustainability, then this development path—“ecological modernization” in their terms—would lead to higher levels of sustainability.  Our empirical work on environmental impact suggests that population and affluence are indeed related to impact (Dietz and Rosa 1997; York, Dietz and Rosa 2001).  But the arguments of EKC and EMT that modest levels of affluence lead to a reduction in impact are not supported by our previous work.    Reflexive Modernization Theory  (RMT)  goes beyond EKC or EMT theory to argue that democratic political forms are required for reducing environmental impact  (Beck 1992,1995  Giddens, 2000/1990).  Our previous work has found little evidence for a relationship between democratic political forms and national environmental impact in that the standard measures of liberal democratic political institutions are not related to reduced environmental impact.  Do the nonfindings using RMT indicate the political regime of a nation is unrelated to environmental impacts?  On operational and theoretical grounds, we do not believe so.


A valid test of Reflexive Modernization Theory (RMT) requires an adequate conceptualization of democratic forms in the context of environmental problems and meaningful operational measures of those concepts.
  We judge that neither of these requirements, two sides of the same theoretical coin, is satisfied.  The first step to remedy this problem takes place on the theoretical side.  RMT parallels the long standing arguments of Habermas regarding the nature of rationality and its systemic forms in modern society (Habermas 1970; Habermas 1979; Habermas 1981; Habermas 1993).  These ideas have been part of the social science discourse on environmental decision making at least since the early 1980s (Dietz 1984) and remain influential (Brulle 2000; Rosa, McWright, and Renn 2001; Tuler and Webler 1995; Webler 1993).  


Missing, however, from all these arguments is an elaboration of the structural forms that will facilitate or inhibit the kind of societal discourse that will lead to discursive rationality around environmental problems.  This theoretical lacuna ineluctably means that any test of RMT is a test of a truncated version of the theory, raising the chances of misleading or disconfirming results.  We will refer to the structural forms postulated by Habermas—and missing thus far in modernization theorizing--as  “ecological democracy.” Ecological democracy emphasizes that fact that while democratic societal discourse seems essential for effective engagement with environmental problems, such discourse may require structural supports that goes beyond those sufficient for traditional liberal democracy.  While Reflexive Modernization theorists and even Ecological Modernization theorists might agree with this, neither theory has explicated the features nor the dynamics of these structures. Thus, the idea of ecological development needs further development and emphasis.  From an evolutionary approach to human ecology, we are looking for the selection regimes that favor the elaboration of discursive rationality beyond their typical domains within classical liberal democracy to focus on societal interactions with the biophysical environment (Burns and Dietz 1992).
  


What are the structural forms that must emerge and be engaged to facilitate ecological democracy?  

Altruism and Diversity.  First, we suggest that discourse must be underpinned by altruism.  By this we mean that norms and institutions must facilitate the ability of individuals to move out of their role as narrowly self-interested rational actors (Dietz 1994; 2001; Habermas 1987; 1991). Environmental concern may in part be motivated by self-interest.  But many environmental problems involve commons dilemmas, an ability to have concern for other humans and even other species and the biosphere itself facilitates sustainability (Stern, Dietz, and Kalof 1993).  We suggest two ways to instantiate this idea.  Theoretical work on environmental altruism suggests that the structurally disadvantaged in a society (e.g. in many societies the poor, minorities, women) may be more likely to shun narrow self-interest in favor of positions that take account of the situation of others (Stern, Diez and Kalof 1993).  Survey evidence in the U.S. offers some support for this argument in that women and ethnic minorities exhibit more altruistic values than do majority males (Kalof, Dietz, and Stern 2000) Ultimately, it would be useful to examine the effect of variation in the prevalence of altruistic values in national populations.  

As a preliminary step we hypothesize that requisite altruism of ecological democracy may be facilitated by both cultural diversity and by empowerment of women.
  Diversity at low levels—either an oppressed group or two conflicting groups—may be problematic for the functioning of either traditional liberal democratic forms or the ecological form argued for here. But at higher levels, diversity may facilitate a better understanding of the situation of the other.  Furthermore, in most societies women have been the historic subjects of discrimination and disadvantage, so their empowerment may facilitate altruistic dialogue.  In this preliminary empirical analysis we operationalize diversity by using a measure of the probability that two people in a society will be of different race, religion, ethnicity or language group.
  As a crude measure of women’s empowerment we use the percentage of women in the national legislature.

Substantive Grounding.  Following Habermas’ analysis, we argue that adequate attention to sustainability requires drawing on both the lifeworld and the systems world—on both daily experience and on the accumulated body of scientific knowledge (Dietz 1994; 2001; Habermas 1987; Rosa, McCright and Renn 2000).  For many environmental problems, especially problems that are global in scope or that involve chronic rather than acute effects, scientific research is essential to detection and analysis.  As a result we suspect that the scientific and technical capabilities of a nation would influence it’s ability to develop an ecological democracy.  As an initial measure of this capability, we considered the science and technology indicator developed as part of the Environmental Sustainability Index project (Samuel-Johnson 2001).  This is a standardized indicator (a z score) for nations that is derived by averaging the standardized score on three measures:  Research and Development Scientists and Engineers per Million Population, Expenditure for Research and Development as a Percentage of GNP and Scientific and Technical Articles Published per Million Population.  However, the research and development measure is highly correlated with gross domestic product per capita (r=0.80) so we have dropped it from these analyses to reduce colinearity.


Scientific and technical capability can both facilitate and retard ecological democracy.  As Schnaiberg (1980) has noted, science is typically employed in the service of increasing production, consumption and profits rather than in the service of understanding and reducing environmental impacts.  Furthermore, a high level of scientific capacity may shift debates over ecological amelioration to technocratic grounds and thus impede ecological democracy (Dietz, Stern, and Rycroft 1989) .  Ultimately it would be useful to develop a measure of capability in the environmental and sustainability sciences.  However, we also note that much useful information on environmental issues is now transmitted globally via the actions of non-governmental organizations (NGOs).  NGOs focused on sustainability can not only compensate for a lack of indigenous environmental science capability, but also broaden the arenas of discourse to include lifeworld issues, such as questions of distributions of risks and impacts. As a crude measure of the national engagement with global NGO networks, we include a variable  developed by the Environmental Sustainability Index project:  the number of national organizations per million population that are members of the International Union for the Conservation of Nature (IUCN) (Samuel-Johnson  2001).
  This captures at least to a first approximation the degree to which a nation is engaged in the global discourse on environment as conducted by NGOs.

Constraints.  The state can facilitate ecological democracy but it can also act to retard it, especially when in the sway of narrow class or organizational interests, or when the state is relatively autonomous from democratic control. One must recognize that simply because the formal structure of a nation is democratic, the nation is not necessarily governed to further the best interests of the population.  For example, building on the work of Marx, Gramsci argues that elite sectors of society often have cultural hegemony, and therefore the power to define social goals (Gramsci 2000).  Due to economic and cultural hegemony, a “democratic” nation may in practice be an oligarchy.  Therefore, we should not assume that formal structures of democracy would necessarily lead to policies that are in the best interest of the majority
.  Ultimately it would be helpful to develop measures of the extent to which the state is captured by capital, the military or religious groups.  

As a first step we focus here on a simple measure of the repressive capacity of the state—the prison population per 1,000,000 (Walmsley 2000).  This measure reflects the state’s capacity to repress dissent as well as the overall level of societal dysfunction.

Modernization.  To capture the ideas of EKC, EMT and RMT, we have included GDP per capita and the Freedom House index of individual political freedom in our analysis.
  Since Freedom House focuses on the classical liberal notion of democracy in capitalist society, it’s measure, while perhaps biased for many purposes, is appropriate for capturing the arguments of EKC and EMT.  We have also included a squared term for GDP/PC since the prediction of EKC theory is a curvilinear relationship.

Methods.


We have used all nation states of the world for which data are available.  This amounts to 80 nations.  The sample is of course biased towards the largest nations and the richest nations because they are more likely to have data on all measures used.  We regress our sustainability measure on an indicator of democratization as well as on an operational measure of each of the theoretical dimensions outlined above.  We have used Huber/White robust standard errors because there is no reason to believe that residuals will be normal and homoscedastic (Huber 1967; White 1980).  We emphasize that the empirical results are very tentative.  Better indicators are needed for most of the concepts we theorize and a more extensive set of nations should be included before any firm conclusions are drawn.  Our goal here is to begin exploration.

Results


Table 1 presents the results of the regression of our sustainability measure on GDP per capita, the democracy index, empowerment of women, diversity, IUCN memberships and the imprisonment rate.  The highest variance inflation factor is 1.70 for the Freedom House democracy index, so colinearity is not a serious problem.  The exception is that the GDP per capita term and its square are highly collinear.  However auxiliary regressions suggest that this has little effect on any coefficient except perhaps the Freedom House democracy index.  


The liberal democracy variables, GDP per capita and the Freedom House index have a substantial effect on sustainability, though the linear term in GDP has a negative coefficient.  This means that, contrary to Ecological Modernization Theory (EMT), Reflexive Modernization Theory (RMT) and the prediction of the Environmental Kuznets Curve, rising affluence is associated with rising impacts.  But consistent with the EMT and RMT, the higher the score on the liberal democracy measure, the higher the level of sustainability.


Women’s empowerment, as measured by the percentage of women in the national legislature also has a positive impact on sustainability, as we predicted.  The coefficient for cultural diversity is also positive, but is not significant at conventional levels.  IUCN memberships are positive as expected.  Imprisonment rates have the expected negative coefficient.


Overall the variables representing the idea of ecological democracy—women’s empowerment, cultural diversity, international NGO participation and lack of state repression-- perform well as predictors of sustainability.  Alone, they explain about 25% of the variance, compared to 33% explained by the full model as reported in Table 1.  In contrast the variables from liberal democracy theories alone explain only about 15% of the variance in sustainability.

Conclusions.


We have suggested that an appropriate way to measure sustainability is to look at the ratio of human welfare to environmental impact.  We have operationalized this idea in a preliminary way by developing a sustainability index that is the ratio of infant survival rate to a measure of environmental impact the combines the ecological footprint per capita and the environmental systems measure for the Environmental Sustainability Project.


We then suggest that to understand variation in sustainability, we need to supplement theories that emphasize classical liberal democracy and economic growth with the notion of ecological democracy.  We suggest that ecological democracy has three requisite conditions:  altruism, access to scientific information, and openness of the state.  We offer some initial and tentative operationalizations of these ideas and an initial test of our theoretical framework.  We find that while the variables that represent the idea of liberal democracy have some ability to explain sustainability, the variables representing ecological democracy are more powerful predictors.


Our main conclusion is that further discussion and investigation of these matters is warranted.  One obvious direction is to examine work in World Systems Theory that has long been concerned about the linkages between the global political economy and the internal economics and politics of nations.  We view our arguments here as preliminary and the empirical results quite tentative.  But the initial results are sufficiently encouraging to continue this line of inquiry.
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Figure 1.  Relationship of Ecological Footprint Per Capita to Gross Domestic Product per Capita (N=133).
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Figure 2.  Relationship of Environmental Systems Index to Gross Domestic Product per Capita (N=114).
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Figure 3.  Relationship of Ecological Footprint Per Capita to Ecological Systems Index (N=121)
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Figure 4.  Relationship of Combined Environmental Impact Measure Per Capita to Gross Domestic Product per Capita (N=113).
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Figure 5.  Relationship of Sustainability Index to Per Capita to Gross Domestic Product per Capita (N=113).
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Note:  The graph uses a normalized sustainability index, while regression analyses use the raw index.  The same substantive results obtain with either measure.

Table 1.  Regression of sustainability measure on indicators of ecological democracy.

	Variable
	Unstandardized Coefficient
	t

	GDP per capita
	-0.0003
	3.67***

	GDP per capita squared
	0.000
	3.57***

	Democracy index
	0.1557
	2.19**

	Women’s empowerment
	0.0558
	2.51**

	Cultural diversity
	0.0128
	1.29

	IUCN memberships
	0.2435
	2.41**

	Imprisonment rate
	-0.036
	3.63***

	Intercept
	2.6780
	3.76***

	R2=0.329
	F(7,72)=8.46, p(F)<0.0001
	N=80


p<0.10; ** p<0.05;  *** p<0.001

Standard errors based on Huber/ White robust method.

� For reviews of this work, see U.S. National Research Council (1999a) or Dietz and Rosa (2002).


� The use of an accounting equation like IPAT is  uncommon in the social sciences.  But derivations of IPAT such as the “Kaya” identity and related “index numbers” are used in many analyses of energy consumption and greenhouse gas emissions grounded in engineering (Schipper  et al. 2001, p. 55-57).


� The literature on trade and environment, including “offshore” impacts are discussed in Frey (1998) and Nordstrom and Vaughan (1999).


� The ESI was constrained to the 95th percentile.  We did not so constrain our rescaling of the EFP.


� WeEKC theory, a EMT theory and RMT theory is reviewed in in York, Dietz and Rosa (2001) and Rosa, McWright and Renn (2001).


� We believe that these arguments will generalize to societal conflicts of information technology, biotechnology and nanotechnology and to other conflicts with a substantial scientific content where there are also strong economic, political and ethical concerns at play.


� We also note that the EKC, EMT and RMT theorists, and certainly Habermas, tend towards a evolutionist or  developmental approach to social change that is incompatible with culutural evolutionary thinking (Dietz, Burns and Buttel 1990).


�� Lough (1999) and Seager (1993) argue that a lack of sustainability may flow from patriarchy.  Of course, cultural diversity might also lead to an emphasis on an “us versus them” rationality and heightened conflict.  The dynamics of altruism in the face of cultural diversity are complex (Richerson, Boyd and Pacioti 2002) 


� Data from the MicroCase Global Data File (� HYPERLINK "http://www.microcase.com" ��www.microcase.com�).  The data were originally developed by Rodney Stark.


�� From the United National Development Program 1998 World Development Report (www.undp.org/hdro/98gem.htm).


� This can also be viewed as a rough indicator of a nation’s engagement in “world society” which Frank, Hironaka and Schofer (2000) suggest is a key determinant of environmental policy.


� This, too, may account in part for the disconfirming findings in empirical tests of  RMT, since empirical indicators of RMT often pre-suppose that public participation measures reflect a diffusion of power.


� The Freedom House index is from � HYPERLINK "http://www.freedomhouse.org/ratings" ��www.freedomhouse.org/ratings�.  GDP per capita is from www.undp.org/hdro/98hid.htm.
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