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We ruise four challenges to the claim of ecological modernization theory (EMT) that contin-
wed modernization is necessary for ecological sustainability. First, EMT needs to go bevond
merely demonstrating that societies modify their institutions in reaction to envirommental
problems and show that such modifications lead to ecological improvements. Second, EMT
must show that late stages of modernizing processes lead to the ecological transformation of
production and consumption at relatively high frequency. Third, EMT nust demonstrate that
industries or firms that are reducing their direct impact on the environment are not contribut-
ing to the expansion of negative impacts by other industries or firms. Fourth, EMT must show
not only that economies are becoming more resource efficient but also that the pace of
increase in efficiency exceeds the pace of increase in overall production. In this article, we
review the existing evidence and find that EMT has insufficiently addressed these four issues.
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cological modernization theory (EMT) has emerged as a prominent

neoliberal theory and one of the leading theories in environmental soci-
ology. The tradition has established a clear theoretical and empirical program, has
evolved through various stages of development, and has engaged the critiques of
scholars from a variety of perspectives (Fisher & Freudenburg, 2001; Mol &
Sonnenicld, 2000a, 2000b; Mol & Spaargarcn, 2000). Most generally, “the aim of
Ecological Modernization Theory has been to analyze how contemporary industri-
alized societies deal with environmental crises” (Mol & Sonnenfeld 2000a, p. 5).
EMT theorizes that continued industrial development, rather than inevitably con-
tinuing to degrade the environment, offers the best option for escaping from the
global ecological challenge. Mol (1995), clearly articulating this cxpectation,
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states that “the only possible way out of the ecological crisis is by going further info
the process of modernization” (emphases in original) (p. 42).'

Central to EMT is the view that the era of late modernity otfers promise that
industrialization, technological development, economic growth, and capitalism arc
not only potentially compatible with ecological sustainability but also may be key
drivers of environmental reform (Cohen, 1997, 1999; Mol, 1995, 1996, 2001, 2002;
Mol & Sonnenfeld, 2000a; Mol & Spaargaren, 2000; Spaargaren, 1997, 2000;
Spaargarcn & Mol, 1992).> EMT is, therefore, a distinct counterpoint to theories
from political economy (e.g., O’Connor, 1994; Schnaiberg, 1980) and “de-mod-
ernization” perspectives (e.g., Commoner, 1971; Devall & Sessions, 1985).

In sum, EMT suggests the possibility that inherent in the process of late modern-
ization are self-referential mechanisms—such as the need to internalize environ-
mental impacts in order to ensure future production inputs—that have the potential
to lead to ccological sustainability. It argues for the potential of attaining
sustainability from within—a greening of business as usual-—thereby avoiding
such challenging alternatives as radical structural or value changes in society. The
pivotal question, then, is the extent to which such expectations are justified. In part,
EMT’s commitment to the modernization project and its potential for sustainable
capitalism stems from a belief that “all major, fundamental alternatives to the pres-
ent economic order have proved infeasible according to various (economic, envi-
ronmental, and social) criteria” (Mol & Spaargaren, 2000, p. 23). We take an alter-
native view in arguing that our options remain open and that the future is not set.
Although it offers considerable hope for achieving sustainability, cmbedded in the
propositions of EMT is a significant risk, the risk of complacency about alternative
approaches to understanding and addressing the global environmental challenge.
Hence, it is essential to put EMT to the most rigorous evaluations, lest the global
community invest in a theory that cannot be supported. The central issue, then, is
whether EMT’s claims are theorctically coherent and empirically valid.?

Our task here is to assess the substantive validity of the key claim of EMT that
modernization is compatible with ecological sustainability. We identify four key
challenges to EMT that are derived from this key claim and that call into question
whether highly modernized societies can adequately address the global environ-
mental challenge without radical structural change. These four challenges deal
with (a) the logic of institutional claims, (b) appropriate methods for assessing
probabilistic processes, (c) appropriate units of analysis for assessing empirical
predictions, and (d) the pace of eco-efficient transformation of production (i.c.,
superindustrialization’). These challenges stem from the logical and empirical
implications of EMT’s claims (particularty Challenge a), scientific methodological
standards (particularly Challenges b and c), and the basic empirical evidence
needed to support the claim of compatibility between the institutions of modernity
and environmental protection (Challenge d). We do not argue that these are the only
criteria by which the theory should be evaluated, only that they raise important
issues that need to be addressed if EMT’s claim regarding the compatibility of mod-
ernization and sustainability is to be retained. Furthermore, here we are not chal-
lenging all claims of EMT, only those dealing with the purported potential benefi-
cial effects of further modernization on ecological sustainability. We engage the
claims of EMT and then elaborate and assess each of the aforementioned chal-
lenges.
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THE QUESTION OF INSTITUTIONAL EFFICACY:
THE DEATH PENALTY FALLACY

We assess the logic of institutional efficacy via an analogy. The United States,
unlike nearly all other developed nations, permits capital punishment. There is little
doubt that support for the death penalty is at least in part due Lo public concern about
the prevalencc of crime and the means of deterrence. Nonetheless, there is no con-
vincing evidence that capital punishment deters crime more than other types of
punishments for capital crimes (Paternoster, 1991; Radelet & Borg, 2000).” This
example raises an important distinction between societies’ reactions to a social
problem and the effect of those reactions on the problem itself. Acknowledging that
some societies support capital punishment because they wish to deter crime is very
different from arguing that capital punishment does in fact deter crime.

As we have established in the introductory discussion, a key premise of the EMT
argument is that the stages of late modernization can produce institutional struc-
tures promoting ecological sustainability. The burden of proof for this claim rests
on the need to address whether the logic of the argument is (a) simply that the insti-
tutions of late modernity change in response to environmental challenges, or
whether it is (b) the stronger argument that institutional changes in latc modernity
help resolve environmental problems and lead to sustainability. The error of con-
flating the first argument with the second could be called the “death penalty fal-
lacy.” If EMT, on one hand, is merely making the first argument, then it has little o
say about ecological crises and environmental sustainability (its purported project)
other than that societics react to these issues with institutional structures that con-
vey the impression of solving environmental problems. I this is the case, “Ecologi-
cal Modernization Theory” is something of a misnomer and another name, such as
“Institutional Modernization Theory,” might be more appropriate. The central ques-
tion of Mol’s (1995) prominent study—“How, and to what extent, do environmental
considerations trigger the ongoing transformation of the central, production-
related, institutions of modern societies?” (p. 4)—suggests a commitment primar-
ily to the first argument (although his previously quoted statement suggests he is
also committed to the second argument).

On the other hand, if EMT is making the sccond argument—that institutional
modernization actually helps to reduce environmental problems and bring about a
transition to sustainability—then it attracts the burden of looking beyond changes
in the structure of institutions and actually demonstrating positive environmental
outcomes stemming from modernization. It must provide a theoretical specifica-
tion of the connections between institution building and environmental outcomes.
Stated differently, to avoid being guilty of the death penalty fallacy, EMT must
demonstrate the efficacy of the institutions of late modernity, not just their ccologi-
cal reorientation. It must also demonstrate this if it is truly about ecological mod-
ernization rather than merely about institutional responses (o cnvironmental prob-
lems.

To illustrate problems associated with assuming a connection between institu-
tional form and environmental outcomes, we consider the role of the nation-state in
environmental management and address issues regarding a mesolevel of analysis
(i.e., organizations and industries) in following sections.® Frank, Hironaka, and
Schofer (2000) have convincingly demonstrated that over the course of the twenti-
eth century, nation-states progressively accepted greater responsibility for environ-
mental management, supporting the weaker first argument above. However, Buttel
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(2000b) makes the point that even though Frank et al.’s (2000) “data do show a
long-term pattern of diffusion [among nation-states] of [ecologically oriented]
organizational forms, there is no evidence that this diffusion is cffecting actual
[environmental] outcomes™ (p. 118). This leaves open the question at the hcart of
the second, stronger argument: Does “state environmentalism” (i.e., governmental
support for environmental protection) lead to a decisive move (o sustainability?

Our own extensive STIRPAT research program (York, Rosa, & Dietz, 2003) has
failed, to date, to find any effect of state environmentalism (as indicated by environ-
mental treaty ratification®) on aggregate national environmental impacts as mea-
sured by the “ccological footprint” (Wackernagel & Rees, 1996; Wackernagel
etal., 1999), a composite indicator of resource consumption and waste production.”
We have also not found any beneficial effect from “political modernization” (i.e.,
political freedom and civil liberties) on a variety of environmental impacts (Rosa,
York, & Dietz, 2001; York, Rosa, & Dietz 2003). Additionally, contrary to predic-
tions of EMT, we have consistently found in analyses of a diversity of environmen-
tal impacts that the most highly modernized nations (as indicated by per capita
GDP, urbanization, and economic structure) have the highest environmental
impacts (Rosa & York, 2002; Rosa ct al., 2001; York et al., 2003, in press, unpub-
lished, 2003—see also Shi, 2003). Furthermore, in a comparison of European
Union (EU) member states—those often assumed to be the most “ecologically
modern”—with other national groupings, we did not find an “EU effect” on
national impacts when controlling for other factors (Rosa & York, 2002). In fact,
since EU nations have high levels of affluence, they tend to have some of the highest
per capita environmental impacts in the world.

These findings receive further support in a straightforward assessment of the
relationship between state environmentalism and environmental degradation. For
154 nations, the correlation between a ratification index—consisting of 22 multilat-
eral environmental treaties through April 1999 (data from Roberts & Visquez
2002)—and per capita emissions of carbon dioxide is positive (r=.338, p <.001).
Thus, nations most likely to support environmental treaties are also the nations with
the highest impact on the global environment.'” When looking at only the wealthi-
est 24 nations''—arguably exemplars of late modernity—the correlation is even
higher (r = 425, p < .05), indicating that, even among the most “modern” nations,
state environmentalism does not contribute to genuine environmental reform.'?
These results are not encouraging regarding the efficacy of the institutions of
modernity to solve environmental problems.

THE QUESTION OF FREQUENCY:
CASE STUDY EVIDENCE AND STOCHASTIC PROCESSES

One major trend in the history of science in the twenticth century was a broad
and gencral shift from a deterministic view of the social and natural world (i.c., the
Newtonian clock-work universe) to a probabilistic view (i.e., “God plays dice”).
The development of statistics that allow for modeling stochastic processcs was an
important part of this transformation (Salsburg, 2002). Assessing probabilistic pro-
cesses requires making observations of multiple cases sclected via probability sam-
pling procedures, rather than simply studying a small selection of individual cases
in detail.

Arguments over the health cffects of smoking go straight to the heart of ques-
tions about how to assess processes with probabilistic, rather than deterministic,
outcomes, We are all perhaps familiar with stories of someone’s grandfather who
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smoked three packs of cigarettes a day for most of his life and lived to be 98 years
old. One could also point to cases, as the tobacco industry has, of people who have
never smoked and yet developed lung cancer at the age of 30. Although interesting,
such stories tell us little about the effect of smoking on cancer, other than that not all
people who smoke develop cancer and that not all people who develop cancer
smoke. The important question is whether smoking increases the likelihood of
developing cancer (or other health problems). This is a question about the fre-
guency of cancer in smokers relative to nonsmokers.

Some of the most prominent work in EMT has relied on case study evidence to
demonstrate the positive effects of modernizing processes on environmental prob-
lems (Mol, 1995; Sonnenfeld, 1998). These studies are certainly valuable for
detailing processes that may occur in specific industries, but they cannot yet speak
to the general premises of EMT regarding the presumed effects of modernization
(political, economic, or otherwise) on environmental sustainability. They can only
do so under either of two conditions: by taking a deterministic view of causality (an
increasingly untenable position in the twenty-first century) or by making the argu-
ment that the selected cases are the early and representative examples of a process
that is still unfolding. Otherwise, pointing to environmental improvements in a sin-
gle industry in a specific region or country, as both Mol (1995) and Sonnenfeld
(1998) do, may no more demonstrate that modernization is good for the environ-
ment than does pointing to a healthy 98-year-old smoker demonstrate that smoking
is good for one’s health. At issue is whether modernization tends to increase or
decrease environmental problems, a question that can properly be addressed only
through an examination of a sufficient variety of cases."

Andersen’s (2002) work examining Eastern European nations after the cotlapse
ot the Soviet Union shows that over the 1990s, the environmental performance of
eight Eastern European nations (Poland, Czech Republic, Slovakia, Romania, Rus-
sia, Estonia, Lithuania, and Ukraine) varied substantially. Andersen takes this as a
sign that the nations with the best environmental performance out of this group are
“ecologically modernizing,” and then engages in a post hoc analysis to assess the
factors responsible for these changes. Andersen thus improves somewhat on single
case studies but still relies on a limited sample and fails to consider stochastic pro-
cesscs. This approach fails to recognize the potential for stochastic variance—that
is, the diversity in environmental performance among nations may not reflect spe-
cific identifiable differences in major causal factors but rather mere chance or the
fortuitous and ephemeral combination of individually minor and unsubstantial
forces. Consider that if one were to toss eight six-sided dice, typically some would
come up with high values and some with low values, but one would not rush 1o the
conclusion that the ones with high values are in some way special. Nonetheless,
Andersen draws a conclusion similar to this regarding the differences in perfor-
mance of the eight nations he examines, This example points to one viable approach
to the problem, namely the importance of statistical analyses that attempt to discern
distinct patterns while taking into consideration stochastic varance.

Simply demonstrating that some nations (or industries or organizations) do
better than others with respect to environmental responsibility does not address the
claim central to EMT that modernization is an important force in bringing about
sustainability. It merely shows that there is variability among modern societies or
among sectors within modern societies in their degree of impact on the environ-
ment, not that any of these societies are sustainable or even marginally better than
less modernized societies. Most important, such analyses do not demonstrate a
clear trend toward sustainability with the advanced stages of modernization.
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Demodernization theories and theories from political economy have also raised
issues about the cases selected for study. For example, Schnaiberg, Pellow, and
Weinberg (2002) make the point that the use of hand-picked case studies by ecolog-
ical modernization (EM) theorists “makes it hard to distinguish between an ‘epi-
demic of reports’ and a ‘report of an epidemic’ of EM transformations” (p. 28). This
raises the question of whether in fact ecological improvements in modern societies,
industries, and firms are widespread. It may be instead simply that reports about the
few examples that exist of ecological improvements are widespread. Furthermore,
Schnaiberg et al. note that EM theorists interpret any sign of environmental reform
as an indication that societies are “fully” moving in the direction of sustainability,
whereas others may see such examples as “only” a minor change in the generally
unsustainable practices of modern societies. For their part, Schnaiberg and col-
leagues have presented examples more indicative of ecological subversion in
modernity than genuine ccological reform (Gould, Schnaiberg, & Weinberg, 1996;
Pellow, Schnaiberg, & Weinberg, 2000; Schnaiberg & Gould, 1994; Weinberg,
Schnaiberg, & Gould, 1995). EM theorists, then, have generally failed to refute the
claims from demodernization and political economy perspectives that capitalism
and modernization are incompatible with ecological sustainability.

THE SEARCH FOR ECOLOGICAL MODERNIZATION:
UNITS OF ANALYSIS AND THE “NETHERLANDS FALLACY”

A key insight from sociology is that difterent processes occur at different levels
of aggregation. This suggests that researchers need to be thoughtful in selecting
their units of analysis and be cautious in interpreting the results of analyses. In the
context of assessing EMT, this raises the question of where researchers should look
for ecological modernization—at the level of the consumer, the organization, the
industry, the nation, or the globe? There is not a single correct answer, of course,
since the unit of analysis will depend on the specific research question. Nonethe-
less, we argue that in focusing on individual organizations and sectors within an
economy (as, for example, do Mol, 1995 and Sonnenfeld, 1998), EM theorists may
miss processes occurring at a more macro level,

Consider a situation where two people, after sharing a single residence for some
time, decide to live separately, so one person moves out and establishes a new
household. 1t is likely that energy use in the original household will decrease since
there presumably will be a decline in hot water use, cooking, and so forth. However,
it is unlikely that energy use will be cut in half, since some aspects of household
energy use, such as climate control, are not dramatically affected by the number of
residents (Lutzenhiser, 1997; Lutzenhiser & Hackett, 1993). If onc were to focus
exclusively on the original household, one would conclude that the separation of
the two roommates helped reduce energy consumption. Is this an instance of eco-
logically sensitive lifestyle transformation? Of course not, becausc the person who
moved out, establishing a new household, probably contributed to a net increase in
encrgy consumption—that is, the combined energy consumption of the two housc-
holds will likely exceed the energy consumption of the original single houschold,
although the energy consumption of each new household may be less than that of
the original houschold. The effect of this process would be visible al a greater level
of aggregation—one would clearly see that decreasing the number of residents per
household and thereby increasing the number of households has detrimental eco-
logical consequences (see Liu, Daily, Ehrlich, & Luck, 2003)—although this cffect
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would not be readily apparent if one were to focus exclusively on the individual
household.

The argument from political economy regarding the degradation of the environ-
ment resulting from the incessant expansion of production—Schnaiberg’s (1980)
“treadmill of production” and O’ Connor’s (1994) “second contradiction of capital-
ism”—is an argument principally about entire economies rather than individual
organizations or industries within economies. This is a point that EM critiques of
political economy tend to miss and one that is obscured by analyscs of individual
organizations or industries. In capitalist economies, and to a varying extent in other
political economies, profit generated in one business or industry is free to be
invested in other areas of the economy. Therefore, when focusing on one part of an
economy, such as the Dutch chemical industry (Mol, 1995) or the Thai pulp indus-
try (Sonnenfeld, 1998), it may be misleading to interpretrising profits coupled with
declining resource use in that sector as a genuine instance of ecological improve-
ment, because the profits generated in a specific industry may be invested clse-
where and therefore contribute substantially to expanding production and concom-
itant resource use and pollution in the economy as a whole.™

One way of addressing this problem is through analyses at greater levels of
aggregation. Focusing on the nation-state may help avoid this problem to some
extent. However, profit flows between nations as it does between economic sectors
within a nation, and therefore a nation may reduce its impact on the environment
within its borders simply by importing resources and exporting waste. Ehrlich and
Holdren (1971) refer to the error of assuming that national environmental impacts
arc contained within national borders as the “Netherlands fallacy,” in reference to
the fact that a large share of the resources consumed in the Netherlands comes from
elsewhere. Therefore, demonstrating that environmental conditions are improving
within a nation (or within specific industries or organizations) is insuflicient for
establishing the existence of genuine progress toward sustainability. Sonnenteld
(2000) makes this point succinctly when he asks, “Is ecological modernization in
advanced industrial societies dependent upon increased materialization clsc-
where?” (p. 254)

Of course, at the global tevel, such “impact shuffling” will not be missed, but at
this level, it 1s difficult to assess the factors leading to changes in impacts (one rca-
son being that there is only one case, the entire world). In our STIRPAT rescarch
program, we have dealt with this problem by using a consumption-based indicator
of impacts, the ecological footprint, that allocates responsibility for environmental
degradation to the nation that consumes the products generated from extraction and
manufacturing (York et al., 2002a, 2003, unpublished)."” The point here is simply
that reductions in the resource intensity of a single industry may or may not be
indicative of the total effect of the economic processes in that industry on the envi-
ronment. This point suggests that EM researchers need to more carcfully consider
the units of analysis they use to assess their theory and how responsibility for
resource use is allocated (e.g., to the producer or consumer).

HARES AND TORTOISES:
THE PACE OF ECO-EFFICIENCY

Although the primary focus of EMT appears to be institutional transformation,
the theory is also committed to a claim that an ecologically sustainable transforma-
tion of production and consumption can be achieved (Mol, 1995; Spaargaren,
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1997). As Cohen (1997) wrote, “a key element in executing this transformation is a
switchover to the use of cleaner, more efficient, and less resource intensive technol-
ogies through a process of ‘super industrialization’” (p. 109). Although not identi-
cal to industrial ecology (Graedel & Allenby, 1995) or the factor X (see Hawken,
Lovins, & Lovins, 1999; White, 2002)'¢ traditions, EMT clearly shares their
assumption that dramatic improvements in eco-efficiency and the
dematerialization of production are feasible (for example, see Cohen, 1999, p. 104,
Mol, 1995, pp. 37-40; Mol, 2001, pp. 47-48, 56; Mol, 2002, p. 93; Spaargaren &
Mol, 1992, p. 335)."" Therefore, the question of the potential pace of the ecological
transformation of production is important for the validation of EMT.

Virtually everyone is familiar with the story of the race between the hare and the
tortoise. The hare can run very fast, but does so sporadically, often wasting time
going nowhere, while the tortoise moves ahead at a slow but steady pace—and, of
course, in the end the race is won by the tortoise. A central question before EMT, or
any theory purporting to show ecological transformation, is whether the hare of
institutional and technological transformation can outpace the tortoise of relentless
growth. That is to say, if modernization does in fact lead to greater eco-efficiency in
production, as EM theorists suggest is possible (Cohen, 1999), do the improve-
ments in efficiency outweigh the expansion of production that comes with moder-
nity? A singular focus on efficiency (resource consumption or waste generation per
unit of economic activity) can fail to consider the relationship between efficiency
and rising production. It may appear that a nation is dematerializing because its
energy use per unit of GDP declines, when, in fact, the nation is expanding its
energy use with a scale of production that increases more rapidly than cfficicncy
improves.

William Stanley Jevons (1865/2001) in his classic book The Coal Question
observed that increases in the efficiency of coal use were associated with more
rather than less coal consumption, because the improved efficiency made coal more
cost effective as an energy source and therefore more desirable to consumers. This
has come to be known as the Jevons Paradox, a situation where greater efficiency in
resource use leads to increased consumption of that resource (Clark & Foster,
2001). Schnaiberg & Gould (1994) make a similar argument along these lines in
their analysis of the political economy of production. Due to the profit motive, pro-
ducers have an incentive to continually expand production. In the logic of this sys-
tem, “the treadmill of production” (Schnaiberg, 1980), gains in efficiency lead to
greater profits, due to lower costs per unit of production. These profits are typically
invested into expanding production further to generate yet more profit. In such a
system, efficiency leads, perversely, to expanded production and therefore greater
resource consumption.

Bunker (1996) has empirically shown this to be generally true in his analysis of
historical changes in the resource intensity of economies; economies become more
cfficientin their use of resources as they develop, but growth in production outstrips
savings from efficiency. Similarly, in a careful analysis of the material intensity of
five modern economies (Austria, Germany, Japan, the Netherlands, and the United
States) from the period 1975 to 1996, Matthews et al. (2000) “found no evidence of
an absolute reduction in resource throughput in any of the countries studied,” but
rather that “total quantities of conventional wastes, emissions, and dis-
charges . . . increased by between 16 percent and 29 percent” (p. vii). These results
indicate that modern economies are not dematerializing in any absolute sense.

Our own work has led to similar conclusions. In cross-sectional analyses of
nations, we have consistently found that the most developed nations tend to be more

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



York, Rosa / ECOLOGICAL MODERNIZATION THEORY 281

efficient than other nations in resource use, but they also tend to consume the most
resources and have the greatest environmental impacts (York et al., 2003). In other
words, total environmental impacts generally increase monotonically with eco-
nomic devclopment, but not quite proportionately due to improvements in cffi-
ciency." Note, however, that in an analysis of combined impacts from encrgy use,
including fossil fuel, fuel wood, nuclear power, and hydropower, we found that the
impact per unit of production increased with total production, so that the total
impact from energy increased at an escalating pace with development (York et al.,
2003, unpublished). These results seriously challenge claims that modernized
nations arc dematerializing and clearly fail to support a central proposition of EMT.
EM theorists need to be much more precisc in the specification of their argument
that ecological modernization reduces energy and resource consumption, because,
although in some cases the resource or energy use per unit of production decreases
in modernized nations, total resource and energy consumption typically increase in
such nations.

These results put EMT in somewhat of a bind. To validate the theory, EM theo-
rists must either (a) demonstrate that modernization does in fact lcad to reductions
in energy and resource consumption {a challenging task in light of the evidence pre-
sented above) or (b) dramatically scale back their claims regarding the supposed
beneticial effects of modernization on the environment, Because EM theorists are
imprecise about this key proposition, it is difficult to be certain as to their specific
argument. The quote from Mol (1995) presented at the beginning of this article sug-
gests that EMT does indeed claim that modernization contributes (o the develop-
ment of environmental sustainability. On the other hand, Mol (2002) has also indi-
cated that EMT is only about “relative improvements” in cnvironmental conditions
rather than “absolute sustainability” (p. 97). The problem for EMT is that if it takes
the modest “relative improvements” option, its grand claim “that the only possible
way out of the ecological crisis is by going further into the process of moderniza-
tion” (Mol, 1995, p. 42) must be replaced with claims far more restricted in scope
(and therefore general relevance). EM theorists simply cannot claim simulta-
neously that (a) they arc only making the modest argument that there is merely
room for “relative improvement” in modern socicties and that (b) modernization is
the only possible way out of the ecological crisis. If EMT can only establish the first
claim, ecological modernization is not a clear way out of the ecological crisis at all
butrather may be only the way to delay some of its most consequential outcomes.

CONCLUSION AND DIRECTIONS
FOR FUTURE RESEARCH

The emergence of EMT has stimulated a considerable amount of hope that
within modernization we will find the seeds for its own rejuvenation, its ecological
sustainability. It has also stimulated a great deal of debate and research in environ-
mental sociology. On this ground alone, EM theorists have performed a remarkable
service to the discipline. Furthermore, EMT has helped to develop theory regarding
the social structural changes occurring in late modernity. In particular, EM theorists
have pointed to the complexity of modernity, rejecting overly simplistic views that
collapse the dynamism of modernization into a single dimension (see, for example,
Mol, 2001). Nonetheless, despite the valuable scholarly contributions of EM theo-
rists, EMT has failed thus far to provide a convincing case that late modernization is
compatible with, Jet alone essential to, the development of ccological
sustainability.
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In this article, we noted four issues in which EMT is logically or methodologi-
cally challenged or in which empirical evidence fails to support, or contradicts out-
right, its expectations. First, EM theorists have failed to cxplicate the theoretical
expectation connecting emergent institutions of modernity with genuine environ-
mental reform. Simply demonstrating that institutions arise purporting to address
environmental issues does not mean that such reactions lead to environmental
improvements. We presented evidence indicating that the ecological orientation of
institutions is insufficient to lead to environmental reform. If EMT is only about
how the institutions of modernity change in response to environmental problems, it
has little to say about the factors that drive environmental degradation or thosc that
contribute to sustainability. If it is meant to be more than this, it attracts the burden
of more refined theoretical specification.

Second, we pointed to the limitations of case studies, a principal method among
EM theorists, for establishing the general effect of modernization on the environ-
ment. Case studies, clearly appropriate for in-depth understanding, must be repre-
sentative of the general process being theorized if they are to validate theory. Even if
they are representative, they cannot assess stochastic processes nor properly answer
questions about the relative frequency of various outcomes. Third, we argued that a
focus on individual organizations or industries cannot address critiques of EMT
from political economy because the latter theories address economy-wide pro-
cesses rather than processes specific to any single sector or actor within an econ-
omy. Ecological improvements in one sector may come at the expense of increased
ecological impacts in another. Fourth, we noted the importance of distinguishing
between trends in efficiency (i.c., impact per unit of production) and rotal resource
consumption and waste production. Although evidence generally (but not entirely)
supports the assertion that economies become more efficient as they modernize, the
weight of evidence clearly indicates that modernization leads to increascs in total
cnvironmental impacts. Therefore, in an absolute sense, modernization leads to
supermaterialization rather than dematerialization.

The challenges we raised suggest that EM theorists need to more clearly specify
the focus, propositions, and empirical predictions of the theory. EM theorists would
do well to be cautious about making claims regarding the potential for further mod-
ernization as the precursor of ecological sustainability. since such claims lack
empirical support. EMT has more to say about the institutional transformations
occurring in late modernity than the consequences of those transformations for the
biophysical environment. As Buttel (2000a) argues, EMT’s best hope for theoreti-
cal developmentinvolves focusing on politics and the state. Limiting its focus to the
social processes occurring in late modernity would allow EMT to build on its
strengths and would climinate its greatest weakness—that is, the untenable claim
that modernization is necessary for ecological sustainability.

The four challenges we raised suggest important directions for future rescarch.
First, an assessment of the connection between various institutional forms and cavi-
ronmental outcomes is particularly necessary at several levels, including the
nation-state and the organization. Researchers should not assume that an appear-
ance of environmental commitment necessarily corresponds with ecologically sus-
tainable outcomes without further evidence. An analysis of the effectiveness of var-
ious specific environmental policies would be especially valuable. Second,
researchers should focus on assessing how common ecologically induced transfor-
mations are in modernized societies. Are the examples that EM theorists point to
only unusual exceptions or do they truly represent a general process occurring in
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late modernity? Representative samples and statistical analyscs that take account of
stochastic processes are necessary to address this question.

Third, both on theoretical and empirical grounds, it is important to determine the
different processes occurring at different levels of aggregation. For example, how
do apparent ecologically motivated transformations at the organizational level
influence processes occurring in society as a whole? Docs reducing the resource
and energy consumption in one organization nccessitate increases in resource and
energy use elsewhere? Researchers should recognize the possibility that trends at
one level of aggregation may not directly correspond to trends at another level. Fur-
thermore, researchers should take into account the fact that organizations and eco-
nomic sectors are not independent of one another but rather are connected through
various networks. Fourth, are there examples of absolute reductions in material and
energy use in late modern societics (and if so, how common are they?) or docs mod-
ernization only lead to dematerialization per unit of production? There is a dramatic
difference between these two possibilities that needs to be addressed both theoreti-
cally and empirically. Absolute reductions in resource and energy usc are necessary
for sustainability, whereas merely reducing the material and encrgy intensity per
unit of production (relative improvements) may only slow the process ol environ-
mental degradation but not alter it fundamentally. Addressing these issues will help
to clarify the general applicability and relevance of EMT.

The evidence we have reviewed provides good reasons to be skeptical of the
claim of EMT that going further into modernity can lead (o sustainability. Given the
demonstrated logical, methodological, and empirical inadequacies of EMT, the
validity of its claim that continued modernization is the only way out of the environ-
mental crisis (or a way out at all) is suspect. Thus, EM theorists appear to be prema-
ture in dismissing other approaches as not feasible. We caution against an uncritical
commitment to the EM project because it may blind us to other options that have
greater potential for bringing about ecological sustainability.

NOTES

1. Ecological modernization (EM) theorists commonly write declarations similar (o
this. For example, Spaargaren and Mol (1992) write that ecological modernization theory
(EMT) holds the “conviction that the only possible way out of the ccological crisis is by
going further into industrialization” (p. 336, sce also Spaargaren, 1997, p. 169; Mol, 1996, p.
305). Furthermore, Spaargaren (1997) writes that “the environmental crisis can and should
be overcome by a further modernization of the existing institutions of modern socicty” (p. 25).

2. It is important to recognize, however, that EMT has changed somewhat since ity
inception in the 1980s. Originally, technological optimism was central to EMT and the the-
ory was clearly procapitalist (Mol & Spaargaren 2000). Since that time, the theory has
become more subtle. Theorists generally do not argue that modernization will surely lead to
sustainability, only that the potential exists within the institutions of late modernity to trans-
form production and consumption along ecologically sustainable lines. Furthermore, EM
theorists emphasize the dynamism of the institutions ol modernity (e.g., capitalism) and
therefore are not necessarily arguing that at all previous times these institutions were com-
patible with sustainability. Nor do they arguc that capitalism is necessary for sustainability,
only that its characteristics are always changing and can serve to foster ecological transfor-
mation in the right context.

3. Some scholars have already made incisive critiques of its theoretical foundations and
central theoretical tenets (Bliithdorn, 2000; Buttcl, 2000a; O’Connor, 1994).

4. Cohen (1999) describes superindustrialization as a “ncew industrial revolution [that]
entails the design and implementation of ecologically efficient manufacturing processes that
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”

will override the need for corrective treatment of pollutants and other harmful byproducts
(p. 105).

5. Radelet and Borg (2000) write that “the vast majorily of deterrence studies have
failed to support the hypothesis that the death penalty is a more eflcctive deterrent to criminal
homicides than long imprisonment” (p. 45).

6. The nation-state is an appropriate focus for analyses of ecological modernization.
Buttel (2000a) argues that “a full-blown theory of ecological modernization must ultimately
be a theory of politics and the state” (p. 57).

7. The STIRPAT project is an empirical research program aimed at assessing the driv-
ing forces of environmental impacts (Dietz & Rosa, 1994, 1997; Rosa & Dietz, 1998).

8. Environmental treaty ratification is a commonly used indicator of state commitment
to environmental protection (Dietz, & Kalof, 1992; Frank, 1999; Roberts, 1996; Roberts &
Viasquez, 2002).

9. Werecognize that human impacts on the environment cannot be measured solely by
a onc-dimensional indicator. One of the challenges of assessing environmental quality (and
sustainability more generally) is deciding the types of impacts on which to focus attention.
The modernization process has not only expanded the scale of human influence on the envi-
ronment, but it has also led to qualitative changes in how societies affect the biosphere. We
have elsewhere discussed the importance of recognizing these tradeoffs and qualitative dif-
ferences (York, Rosa, & Dietz, 2002b, pp. 25-27). Here, we discuss the general patterns we
have found in our analyses of a diversity of impacts and note some exceptions below.

10. Carbon dioxide data are from the World Resources Institute (2000), and are for 1996.
We used Index B from Roberts and Visquez (2002), which is the principal component of a
factor analysis of treaty ratilications. Using Index A, which is simply a count of the number
of treaties ratified. in our analysis yields virtually identical results.

11, We examined all nations where the 1996 per capita GDP in purchasing power parity
was greater than US$20,000.

12. There could be another message in these findings more favorable to EMT. The posi-
tive correlations between treaty ratification and environmental impacts might refiect the scll-
awarcness of nations of their own degradation and of the need to commit to policies designed
to reverse the process. It could very well be the case that the treatics have not been in effect
long enough to ascertain whether they are producing manifest improvements. Nevertheless,
it remains for EMT to argue this position.

13. Fisher and Freudenburg (2001) make a similar point, suggesting that “therc is a good
deal to be said for considering more than a few cases that may represent little more than end-
points on a continuum” (p. 705).

14. A similar problem that we do not discuss at length here because we have addressed it
clsewhere (York ctal., 2002b, 2003) relates to trade-olfs between different types of impacts.
For example, a nation (or industry) may appear to be ccologically modernizing because it
reduces its usc of fossil fuel. However, if this reduction in fossil fuel use comes at the expensc
of increased nuclear waste, dammed rivers, and so forth, it would be mislcading to identify it
as an instance of progress toward sustainability.

15. See Rothman’s (1998) argument in support of using consumption-based indicators
of impact in empirical analyses.

16. Factor X refers to the claim that efficiency of resource use can be increased by X-
fold. The classic of this tradition is Factor Four (von Weizsiicker, Lovins, & Lovins, 1998),
although factors much greater than four have also been proposed (Hawken, Lovins, &
Lovins, 1999),

17. Huber (2000) draws an explicit connection between EMT and industrial ccology. He
argues that industrial ecology goes beyond mere improvements in efficiency, focusing rather
on the qualitative transformation of production so that waste is largely climinated by being
reincorporated into the production process. Nonetheless, key to the development of indus-
trial ecology is a dematerialization of production.
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I8. Note that some local impacts, such as air and water pollution, may decline in the later
stages of development (Nordstrom & Vaughan, 1999; Stern, 1998), although, as our work
has shown, global impacts continually escalate.
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