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Introduction

During the 1990s environmental economists, socistegand political scientists, started
to pay attention to the impact of fundamental prditinstitutions on environmental
performance. The first results indicated that denaoe forms of government improved
environmental quality (Congleton, 1992). Subseqwenk, largely confirmed this view,
but with some exceptions (Midlarksy 1998, Barreid &raddy 2000). This work is part
of a large and growing interest in the effectsalftical institutions on economic
outcomes and human well-being.

Studies relating political regimes and environmkeaotécomes are subject to two
broad criticisms. First, they do an inadequate job of conceptuadizind measuring
“environmental policy performance,” focusing orlyoane or two specific
environmental problem—e.g., sulfur dioxide emissiaeforestation, lead content of
gasoline.. Second, most of these studies contare $asic methodological flaws that
impugn their empirical results.

This paper provides advances on both of thesedréintst, we provide a

systematic evaluation of the studies addressingalagonship between democracy and

! Characterizations of the literature here stem feooomprehensive review of the empirical literatome

the impact of democratic institutions on environtaéperformance through early 2008. In that reviesw,
found 58 published studies that directly deal wlith effect of democratic institutions on some tgpe
environmental performance. The overwhelming majaftthese are published in peer-reviewed journals
(37), edited volumes (6), or working paper ser&®s (



national performance measures. We critically esta@lprevious work, and use eight
indicators that provide a broader indication ofiemwvmental performance than any single
measure can. Second, we provide a corrective stiegiempirical models by taking into
account recent democraticstory, not simply the contemporaneous democracy score,
when evaluating national performance. Third, wdeata the statistical robustness of
previous findings and their substantive significari€inally, we go beyond the current
attention to the effect of regime on the leveldyian, and assess whether or not
democracy actually deliversyprovements over time in overall performance.

The results, to summarize, raise doubts aboutritieamental efficacy of
democracy. The limited evidence that we do findupport a positive democratic effect
is accounted for more by economic change (spetiifidae collapse of the Eastern bloc),
not political liberalization. Economic wealth arfgetspeed of economic growth (or
decline) have the most consistent impact on enmental performance. These results do
not show that democracy is bad for the environmeuttthey do suggest exercising

caution in promoting democratization as a curesforironmental woes.

Democracy and environmental quality: the argument and evidence

When Grossman and Krueger (1995) establishedhbattationship between per capita
income and environmental degradation was an ind&stéhe so-called Environmental
Kuznets Curve), they asserted that the link betweeosme and environmental quality
would not be automatic, but would operate via pupblicy responses that were

ultimately induced by popular support for greatevieonmental quality. Since then, an



emerging literature on environmental economicsemdronmental politics has started to
pay attention to the political factors of enviromtad performance.

Grossman and Krueger’'s argument is functionalising demand for
environmental protection generates its own supplgwever, political economists have
long noted collective action and market failurelppeons that characterize policies to limit
environmental pollution. One is incomplete and infpet markets in pollutants. A
second is incomplete information about the causdsffects of the problems
themselves. A third problem is that a sociallyosiht response requires the selection of
apublic policy that is decided by some collective choicehamism. This last, in

particular, is the entrée for investigation of #itects of different political regimes.

Why Democracy?
One reason for believing that democracy improvesrenmental performance is the
assertion that democratic institutions facilitdte tnobilization and expression of new
demands. The free flow of information that charazés democracy (vis-a-vis autocracy)
is also argued to facilitate policy learning (Bamead Graddy, 2000, Midlarsky, 1998).
Another reason that democracy is argued to impeow&onmental quality is that it
provides more public goods than autocracy doesdfeton, 1992; Deacon, 1999). While
governments of all types may provide public gogsiernments tend to do so balancing
the costs and benefits that aatitically relevant. In democracies, the controlling group
is the entire citizenry, and political balancingiates marginal cost and marginal benefit
to the median citizen. Since most modern envirorialgamoblemsemerge as a negative

by-product of increased demands placed on theadaovironment by human numbers



and affluence, democracy may be viewed in the wasleonstituting an effective social
feedback mechanism. Because control of resourgasris concentrated in the autocracy,
the elite group can be expected to bear a disptiopately large ratio of public goods
costs to benefits. Thus, autocracies will, on ayeraupport fewer environmental
protection goods. Even if environmental protectiemefits are normal or superior
goods- in higher demand as income grows- angidap is likely to enjoy only a small
fraction of economy-wide benefits from increaseo\vsion (Deacon, 2003: 13).

Yet another argument advanced for the superiofidemocracy is that
democratic decision-making incorporates a longeethorizon, and hence lower
discount rates (Congleton, 1992: 417; Deacon, 119992). However, autocratic
regimes are not necessarily less stable than dewiesr And, it is not obvious that
having to be responsive to demands of more peowleueages short run sacrifice for
long run sustainability. (The differential costsla$ing power — e.g., summary execution
versus quiet retirement—may favor more peacefulsiteons of power in democracies.)
Mass democracy as a means of governing human iesdgipervasive now, but hardly
so historically.

Empirically, a number of papers over the last twoatles report an empirical
association between democracy and better envirotanedicators of atmospheric and
water pollution (Congleton, 1992; Murdoch et a@97; Torras and Boyce, 1998; Barret

and Graddy 2000; Carlsson and Ludstrom, 2003; diReuveny, 2006); conservation

% This formal relationship is not really iron-clatf, for example, environmental protection is amat

good, an autocracy would provide a sociaitgessive amount of environmental protection. Moreover, the
claim that autocratic elites would just adopt prévprovision of environmental protection also doet
follow. Any level of protection still has publimgd characteristics. Without the autocratic gowegnt as

a coordinating mechanism, voluntary provision migatsuboptimal for the elite compared with public
provision.



(Neumayer, 2002, Gates et al., 2003); deforestéEbnhardt-Martinez, 2002; Li and
Reuveny, 2006); soil degradation (Li and Reuvei®6); and participation on
environmental international agreements (Conglet882; Neumayer, 2002; Gates, et al.,
2003).

In this paper, we understand performance as mahsuteomes on a number of
common environmental problems. This understandirengironmental performance
refers to the results of human responses to hungurced environmental pollution
problems (Scruggs, 1999: 11). It does not ref@otomitments as such. An example of
environmental outcomes versus symbolic commitmeatld be the actual levels (or the
reduction) of carbon dioxide emission in a giveartoy in contrast with the signature of
.the Kyoto protocol (Buttel 2000; Fisher and Frenioerg 2004: 161). We use the terms
environmental performance and environmental outsoméhe paper as interchangeable
terms since both denote the same orientation toaettchl and measurable

environmental quality.

A critique of existing studies

The literature on political determinants of envimeental performance contains two
shortcomings. First, since 1990, more than thittigdies that we located have used
different environmental indicators to assess whetétical factors contribute to better
environmental performance. These indicators inclaadon monoxide (Neumayer,
2003);smoke (Torras and Boyce, 1998; Barret and Graddy, 200@jé& and Neumayer,
2005);heavy particles (Torras and Boyce, 1998; Barret and Graddy, 28@tjer and

Neumayer, 2005; Esty and Porter, 20@htor ofluorocarbon (CFCs) (Congleton, 1992;



Murdoch and Sandler, 1997; Murdoch et al., 199¥ur dioxide (Murdoch and Sandler,
1997; Murdoch et al., 1997; Torras and Boyce, 188ret and Graddy, 2000;
Neumayer, 2003; Binder and Neumayer, 2005; EstyPanter 2005)greenhouse gas
(GHG) emissions (Murdoch and Sandler, 1997; Midlarsky, 1998; Cetah, 1992;
Carlsson and Lundstrom, 2003; Neumayer, 2003; desaye 2006; Li and Reuveny,
2006);biological and chemical oxygen concentration in water (Barret and Graddy, 2000;
Li and Reuveny, 2006jgecal concentration in water (Torras and Boyce, 1998; Barret and
Graddy, 2000);lead content of gasoline (Decon, 1999; Fredrikson et al., 2005);
deforestation (Midlarsky, 1998; Ehrhardt-Martinez et al., 2002and Reuveny, 2006;
Shandra, 2007xo0il erosion (Midlarsky, 1998); andlnd protected from devel opment
(Midlarsky, 1998; Neumayer, 2002; Gatetsal., 2003).

More recently, we have seen the development ofifdimtensional indicators of
environmental protection. THenvironmental Sustainability Index (ESI) relies on more
than 20 “elements of environmental sustainabilit{g.g., Esty and Porter, 2005; Li and
Reuveny, 2006; Fredicksson and Wollscheid, 200@)levtheEcological Footprint
Index (EF) (e.g., York et al., 2003) relies on bio-plegsimeasures of sustainability
(Wackernagel et al., 1999).

A pervasive problem in comparing regime performanternationally is the
“‘information gap” (Srebotnjak, 2007: 409). Theamt of environmental data available
is much greater in developed countries. Perhap$hi®reason, most of the previous

articles using larger samples rely on only onenar indicators of environmental



performancg. Two exception are Midlarsky (1998) and Li anduReny’s (2006). Both

of these studies use larger samples and a groemvaibnmental indicators representing
different aspects of environmental quality. Midlar§1998) finds no evidence of
democracies improving soil erosion by chemicalsl, faeshwater availability, and even
negative effects of democracies over Qf&forestation, and soil erosion by water. The
study only finds a positive effect of democracypratected land. Li and Reuveny
(2006), in turn, find a positive effect of demodeacin reducing Cg) Nitrogen oxides

and the level of organic pollution in water, ansicah positive effect of democratic
regimes in reducing rates of deforestation andaeduthe share of degraded land. They
also find a positive effect of democracy over teecpntage of forested area.

Both these studies mirror the broader literaturanalyzing democratic
performance on pollutants individually. That sy regress democracy on each
individual pollutant, and infer from several poggtipartial correlations that democracies
have good environmental performance vis-a-vis nematracies. An important
limitation of this approach is that it does notaddish that democraciese any better on
multiple dimensions of environmental quality at the sametirti progress on multiple
single dimensions does not translate into perfocaam multiple dimensions, this would
imply that democracies simply had higher variamcparformancé.

Here we evaluate whether democratic regimes aceiassd withchange on

eight indicators of environmental performance betw&990 and 2000. The eight

% We are omitting a couple of studies that use lesgenples but address international environmental
commitments and not indicators of environmental performancdeggendent variable such as Neumayer
(2002), Gates, et al. (2003), and Roberts (2004).

* Such a pattern would arguably Werse for long-run sustainability, because bio-phys&ystems cannot
be assumed to have unconstrained substitutabitityng its constituent factors (economic theory
conventionally assumes infinite substitutabilityarg inputs). That a country has very low defortista
rates and very high water pollution may be mongs&tof ecological breakdowns than a country with
moderate rates of both.



indicators selected are: Carbon Monoxide (CO), Bamsical Oxygen Demand (BOD),
Sulfur Dioxide (SQ), Nitrogen Oxides (NO), Carbon Dioxide (@DOMethane (Ch),
Protected Areas, and Forest APaéle selected these indicators based on data
availability, and because they seem to be repraseatf three different aspects of
environmental quality: land, water, and %0 and BOD are representatives of
environmental issues localized in which public tteaf human communities are at stake.
CO, and methane emissions represent two greenhousesghsit impact the global
commons. Protected areas and forest areas ar@pnesentative indicators of land
conservation. Though they do reflect a diversetenvironmental conditions and
represent an improvement on the literature to diaég, are not an exhaustive list. This
fact ultimately limits our inferences about whetgeod performance on all of these truly
constitutes sustainability.

1. National/Local Pollutioldemocracies are supposed to be attentive to local

demand. As such, democracy should contribute tteenvironmental performance in
specific cases what a) public concerns are higthbampollution directly affects the
population. Unfortunately, the literature does oifer conclusive evidence in this
regard. Barret and Graddy (2000) found that malitireedom improves air and water
guality in countries. Torras and Boyce (1998) fotimat democracy in low-income
countries only had a positive effect on a few paliis—smoke, heavy particles, and

dissolved oxygen-- and found weaker effects of dgaxy if the sample was restricted to

® Data on pollutants were downloaded from the Weekburces Institute’s Earthtrends database (WRI
2008).

® For example, Murdoch and Sandler (1997: 297) sdawat environmental pollutants may face different
strategic behavior. European countries had diftezemironmental performance in reducing sulfur and
nitrogen oxides during the 1980s due mostly todifferent character of collective problem assodéte
each pollutant.



rich countries. In the same vein, Binder and Newn§3005), in a sample of about 17
countries found weak evidence that democracy wsacaged with lower pollution in
such areas as sulfur dioxide, smoke and heav\clesti

Li and Reuveny (2006), using emissions data for @@® countries, found that
levels of conventional types of air and water padi were sensitive to how democracy
was measured. While the levels of NO and BOD bedessthreatening for human
health when democratic institutions were measuyea @ontinue scale, they were not
correlated when democracy was measured as a dmbatvariable. This particular
result raises the question of whether full-fledgednocracy, is necessary for pollution
control, or whether a limited amount of liberalipatis sufficient to promote

environmental goals.

2. Global Hazard# second class of environmental problems are thuesteare
not public goods confined to the national level, éme global in nature. Climate change
or ozone depletion are good example. With thesestyid problems, no national polity
bears a large share of both the costs and beoétite hazard. Moreover, these problems
are intergenerational. Neumayer (2002: 144) sugdbat these types of pollution
problems can be easily externalized to future patparis and other countries. Esty and
Porter (2005: 407) go so far as to say that whem&&ave a significant transboundary
dimensions they constitute “super externalities.”

While these accounts suggest that global commartdgms might be hard for
everyone to regulate, it is important to note thath problems generate attention even if
it is “irrational” for states to regulate them watérally. The tragedy of the commons

implies that individual voters in a democracy stanthe same relation to national



pollution problems (mere externalities in Esty &wadter’'s language) as national-states
do to super externalities; it is not strictly raio for people to vote to regulate thém.

As with more localized problems, the existing evide for benign effects of
democracy on international environmental problesmixed. Midlarsky (1998) and
Carlsson and Lundstrm (2003) found that democralasot have a positive effect on
emissions of carbon dioxide. However, Li and Reyv@906) do find such an effect.
Regarding other greenhouse gasses, such as meftageton (1992) showed that
democracies have lower levels of methane emissbaris]lorgenson (2006) did not find
any association.

3. Nature Conservatiohhe value that societies give to protecting the

environment is not only based on concern abouttieects on human health, but also
on a broader appreciation of aesthetic/spiritudbption” value. A third class of
environmental problem is conservation. Examplehisftype of environmental policy
are those targeting the loss of species biodiyeasitl habitat. Cross-national surveys
show that individuals do express a positive vaareehvironmental conservation
(Inglehart 1995, Bloom 1995, Israel 2004, Inglelzand Wwelzer 2005). Insofar as
democracies are more sensitive to the global drsecabout environmental protection
values (since ideas flow more freely in these regindemocracies would have a
stronger commitment to long-term environmental eowation. This would lead us to
predict that democracies will tend to produce m@aeire conservation.

In the case of deforestation rates, a common meaduwonservation policy,

cross-national studies are (once again) inconcudieumayer (2002), using a large

" This begs the question of why we should expectpamgon or government to support and enforce limits
to environmental pollution that are not in indivadself-interests. Of course, this is a questioa could
ask of most public policies that provide public deo
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sample of more that 150 countries, found that deawycwas correlated with land area
under protected status. Midlasky (1998) found tiehocracies had poorer
environmental performance in this regard. Ehrhdttinez (2002) showed that
democracies do improve forestation, but only whawvethstrong state capacity. Shandra
(2007) did not find any correlation between demogrand rates of deforestation,
although he did find that a greater presence efmational NGOs in a country is

associated with less deforestation in a samplindee€loping countries.

Preliminary results: unconditional effects of political freedom on environmental
performance
As noted in the introduction, an important limitatiof existing empirical work on the
effects of democracy on environmental quality &t ihfails to address the question of
whether democracies really are (or have been) ag effective at addressing
environmental problemaver time. Existing evidence is based on empirical models
estimating theevel of pollution based on deviations from a conditiomaan. Li and
Reuveny (2006), for example, present estimatedsfief democracy which suggested
that the level of C@emissions per capita are noticeably lower in deames. Yet mean
emissions per capita are in reality twice as higdamocracies (7.5 versus 3.5 in 2000),
and the difference has grown larger over time. (They were 6.0 versus 4.8 in 1990.)
Taking conditional effects the way that multiplgmession does may lead
scholars to overlook what is of interest to polegikers, e.g., can we expect that having

more democracies in the world will really lead ¢oluced pollution. Many reported

11



estimates turn out to be very sensitive to theipeespecification of control variables,
rendering them suspect, and practically useless.

A good example of how the use of conditioning contariables can make a
mockery of progress is official US climate changéqy under the Bush adminstration.
The stated policy was to reduce greenhouse gasiemistensity (i.e., emissionper
unit of GDP) by 18% between 2002 and 2012. By that standlaed)S has been quite
successful over the years. Of course, judging ousgons relative to the size of our
economy is highly misleading. The temperaturthefplanet is not affected by the size
of our economy, but by the size of our greenhoaseegnissions. Achieving lower GHG
intensity only requires that economic growth ritester than emissions rise. Almost
infinite emissions are acceptable under this stahds long as GDP reaches infinity
first.® Even more shocking is that the stated US tamgehfensity reductions in the
future islower than historic trends.

Furthermore, many of the predictions from existiagults contain extrapolations
from “thinly populated” areas of the parameter gpathere are not many poor stable
democracies or rich, stable autocracies, nor iethrich historical depth in our time
series of pollution around the world. It is alswdaniable that large increases in pollution
have occurred within the last century, occurred rgrthe now rich democracies as they
were becoming rich (and often while they were demaic), and have occurred with
technologies that were not available fifty or onmdired years ago.

These facts make it more pressing to ask not whe#maocracies have higher or

lower levels of pollution now (or in the recent fas whether current democracies

& Technically, one can make the same argument ahmutudy since we are looking at emissions per
person. However, unlike GDP, people do expectaatvibcate that human population stop growing in the
near future. Virtually no policymakers suggest thia stop growing the economy.
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increase their emissions more slowly than non-deawies, but whether or not existing

democracies are more likely to reduce emissions tove.

Do democracies exhibit better environmental performance?

Levels of environmental performanéefirst cut at the question of whether democracies

enjoy better environmental performance is to asktivr democracy and environmental
pollution measured at some tirhare correlated. This is the typical approach e th
existing literaturé, But it is a poor one. (As we suggest later, spy@uf models this way
unfairly biases results in favor of finding a demaiix effect.) Democracy works to
bolster environmental protection is via free disg&tion of new interests, mobilization
of voters (or leaders), etc. All of this culminatedetter environmental conditions. This
means that the causal mechanisms by which demowamaitys will have considerable
lags. The upshot of this point is that if we se®antry become a democracy and
simultaneously cut its pollution emissions dranaly there is something besides
democracy at work.

To more correctly infer evidence of a democracgdffwe suggest that
comparing national pollution levels at tirheith recent democratiistory, say over the

proceeding 10 years. This specification is stitheavhat crude—we ultimately might

° See, for example, Congleton 1992 and Fredrikksbal 2005. Some works using cross-sectional time
series (e.g, Li and Reuveny 2006, Bernauer andK2@04) specify the effect of democracy as
simultaneous or with a very short lag structure gear. Barret and Graddy (2000) defend a four-year
moving average “to reflect the expected lag betwdemges in freedoms and changes in environmental
quality.” Such a short lag misspecifies democratleoretical effect on environmental policy pr@essin
countries we are familiar with.
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want to argue that a disruption in any regime mmotduce a rupture in the regulatory
regime leading spike in pollution- but we thinksita step in the right direction.

The first column in Table 1 provides the bi-variaterelation between seven of
our eight environmental performance measures i) 20@inst each country’s average
Freedom House and the Polity scores between 13¥2@00. (Forested area is excluded
because data was not available.) Differences letweeedom House and Polity results
are very small. Since lower Freedom House scowdisate greater political freedom, a
positive correlation coefficient suggests that deracies have better pollution
performance, except for the variable Protected Ameere a positive correlation
indicates better democratic performance.

The second part of Table 1 shows mean pollutionesafor democracies and
non-democracies, respectively. We scored demodradyen the country’s average
Freedom House score in the 1972-2000 periédbisless'® A list democracies and non-
democracies is in Appendix 1. Using the Polity ssawould make little difference in our
results, because there are only a few cases thaiaclassified as (non) democracies on

both scales.

9 Though the level of democracy necessary to belgiroed free by the Freedom House is 4 in each given
year, using a score of four to define a democraggare indicative of a country being a “contindous
democracy in the period rather than “average” deamc (One could use some number of years aza “fr
country” as an alternative criteria.)
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Table 1: Unconditional Effects for Environmental Performance Levels

. Democracies Only Non-Democracies
Correlation w. p-value for
Avg FHScore . . difference
= obs mean variance obs | mean variance obs
72-'00 of means
CO per capita (2000) .03 167 27 .46 69 .32 .54 106 .55
NOs per capita (2000) -.18 167 .04 .03 69 .03 .05 106 .16
SO, per capita (2000) -.14 167 .04 .04 69 .03 .05 106 .01
CO, per capita (2000) -.25 164 6.3 4.9 69 3.6 7.4 97 .01
CH, per capita (2000) -.05 160 15 15 65 1.4 1.7 96 .70
BOD concentration/1000 (2000) .08 73 252 434 44 319 1116 32 71
Protected area (% of total area) (. -.25 165 14.7 11.6 68 111 12.1 104 .05

Notes: lower FH score = more democratic; democracies = avg. FH score >6

These results provide little evidence that demaesalcave less impact on the
environment than do non-democracies. All of theedations are low. Most coefficients
are in the wrong direction, suggesting that, iftaimg, more political freedom implies
more pollution, directly contradicting the majorij existing results. For several high
profile pollutants, sulfur dioxide and carbon didej democracies have significantly
higher levels of pollution. The one piece of evidencdefter performance consistent

with a democratic boost is the extent of legallgtpcted territory.

| mprovement in environmental indicators The lackluster unconstrained effects of

democracy are not the only basis for doubtingtexgsempirical evidence purporting to
show that democracies are better at reducing patiutAnother problem is
methodological. As shown in Figure 1, the distribatof pollution levels is not normally
distributed** Neither logging the values nor differencing al@oerects the problem.

However, taking the percentage change in theseatts (i.e., (X000 X1990)/X 1990 does

™ Our reanalysis of results in previous studies sstgthat these problems are pervasive. The effects
are pointing out are generalipt eliminated by the conditioning data (i.e., thelaratory variables).
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produce series that (mostly) bear some semblangerofal distribution, as shown in
Figure 2%

An additional advantage of using the differencéogb transformation is that we
can ask whether or not democracies were more |datlally reduce pollution more
effectively. Environmental problems are comparagivecent political issues, and their
importance is politically (and sometimes scienélfig) contested. Pollution levels are
driven by many structural factors that predate eom@bout pollution control.

Table 2 repeats the analysis in Table 1 using ¢éheemtage differences in our
measures of environmental performance. (For predgeatea, we simply use the
difference in protected areas, since they are &reapressed as a share of total area.)
We now can include the percentage change in fatesta as a variable. Its expected
correlation with the Freedom house (Polity) measdesmocracy, like protected area, is
negative rather than positive.

The results suggest slightly better evidence inifaf the better environmental
performance of democracies vis-a-vis non-democsadiee correlation coefficients are
consistent with better performance for more dentaccauntries for six of the eight
indicators. Correlations using the Polity measafrdemocracy have the right sign in five

of the eight measures.

12 None of these transformations result in variathes pass standard tests for normality. This reges
our decision to rely on counts of improvementseathan interval change measures.
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In the second part of Table 2, we show the likedththat a democracy and a non-
democracy improved their performance on these messietween 1990 and 2000. (We
make no distinction here regarding the size ofitifgrovement.) We define democracies
as in Table 1: average FH score of 6 between 18@2800. For five of the eight
indicators, democratic countries are more likelghtow improvement; for three,
democracies are less likely to do so. Viewed podiséically, only change in forested
area has a difference in likelihood between denmessand non-democracies that is
statistically significant at conventional levéfs This suggests that there is little evidence

that democracies perform better than non-demo®acie

Table 2: Unconditional Effects for Percent Change in Environmental Performance (1990 to 2000)

Correlation w. Democracies Non Democracies
Avg FH Chi*2 p-
Democracy obs % with better % with better value for
Score '72-'00 performance obs | performance obs difference
% ACO per capita .04 (-.16) 62.3 69 50.9 106 14
% A NO's per capita  -.08 (.03) 167 (152) 33.3 69 35.8 106 .73
% A SO2 per capita .06 (-.10) 50.7 69 39.6 106 14
% A CO2 per capita .06 (-.06) 162 (149) 38.2 68 44.8 96 .40
% A CH4 per capita  -.01 (-.08) 160 (149) 78.4 65 75.0 96 .61
% A BOD concentration .15 (-.22) 70 (67) 62.8 43 43.3 30 .10
A Protected Area Share  -.14 (.12) 160 (145) 100.0 67 100.0 100 na
A Forested Area Share  -.19 (.09) 163 (149) 64.2 67 44.1 102 .01

Note: lower (higher) FH (Polity) score = more democratic ~ Note: Democracies = Avg. FH score >6

Combined environmental performance Existing research on democracy and

environmental performance tends to evaluate theladion using a single pollution
indicator at a time. Even if all of these reswise consistently in favor of democracy
(which they are not), it is not necessarily theeddmat better performance on each

individual indicator implies better performanceafhinear combination of these

13 Since we are dealing with something very closeaéopopulation of countries, we might exercise icaut
about relying too much on statistical tests likis.th
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measures. Since what we really want to know inot@efer that democracies boost
performance is whether democracies actually debett acombination of measures.

To find out if this is true, we count the numberair indicators in which a
country has moved in the right direction. As befave ignore the size of the change,
counting a 10% improvement the same as a 1% imprese We did not add
percentage changes across indicators, or use ax afégtandardized scores for several
reasons. First, the existing indicators are notradlly distributed, and contain a number
of very large outlying values in the individual iest. This raises the prospect that a
combined score is effectively due to performancemy one of the eight indicators.
Second, this approach will probably reward (or pbhvery good (very bad)
performance on one measure too much. We are mignested in seeing “balanced”
improvements, and most interested in seeing swaddaiity in all domains. Ideally, we
would be able to identify national sustainabilipnditions based on some normative or
objective criteria, and evaluate progress towdndsé goals, but this requires much more
conceptual/theoretical work on sustainability iredic

Table 3 shows the frequency distribution of imprmeats among democratic and
non-democratic countries. Performance 1 include®Bwhich is not available for most
of the countries; Performance 2 excludes BOD, gantly increasing the number of
cases classified. Democracies are, on averagdy lix show improvement in around 1
more measure than non-democracies. Democraciesmae likely to achieve
“excellent performance”, measured as improvemef6toh 8 (or 6 of 7) indicator. They
are also more likely to avoid very “poor performayianeasured as improvement in three

or fewer measures. In the rest of the paper, Weorethe second performance indicator.
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Table 3: Frequency Distribution of Environmental Performance Improvements

Democracies Non-Democracies
Count of indicators Performance Performance
for which socres Performance Score 2 (excl| Performance Score 2 (excl
improved 1990-2000 Score 1 BOD) Score 1 BOD)
0 indicators 0 0 0 0
1 indicator 0 4 3 10
2 indicators 4 12 5 27
3 indicators 9 10 5 17
4 indicators 4 9 3 9
5 indicators 8 8 4 13
6 indicators 4 9 1 8
7 indicators 7 11 0 10
8 indicators 6 5
Total 42 63 26 94
Mean 5.05 4.20 4.10 3.60
Pr(at least 6) 0.40 0.32 0.23 0.19
Pr(less than 3) 0.31 0.41 0.50 0.57

A Preliminary Summary

It is important to review several findings fromgtsection. First, the results here
addressed thenconditional impact of democracy, something that has not beeelwi
discussion in previous studies. It is obviouskoaimportant to evaluate the effects of
democracy in a multivariate setting, and we do ithithe next section. Too often,
however, analysis jumps straight to estimating maiiate models and conditional
effects. These conditional effects can be so firséngd that they cannot be used as a
basis for making any policy recommendations. Segcthis section operationalized
democracy as the recdmnstory of democracy against recent trends environmental
performance measures. This is based on the imiplictbm the theoretical literature

that there are lagged effects in most causal eaptars of how democracy affects
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environmental protection, effects which are nothaetounted for to date. Third, the
results here have emphasized and combined improusnmeenvironmental performance
over time. Fourth, our results suggest some reapworry that previous results might

be unduly affected by extreme values.

Multivariate Analysis of Democracy and Environmental Performance

In this section we specify an empirical model ofiemnmental performance. Our review
of the literature indicated a very long list of idnles that have served as possible
controls in our evaluation of the effects of denamgr Our greatest concern when trying
to correctly estimate the impact of democracy, h@wgis including those controls that
are correlated withoth performance and democracy, yet which are themselgtan
outcomes of democratic institutions. That is because fectbat affect environmental
performance, but are not empirically correlatechwvdémocracy, should not seriously
affect our empirical estimates for democracy.

First, in addition to our democracy measure, oudeh@ncludes the real total
economic growtl{not per capita) during the 1990-2000 period. Hiliews us to test if
economic expansion, undermines environmental pedace (see Rodrik 2007). Second,
we include income per capita in 1990 to controltf@ possibility that more wealth leads
to greater demands to reduce pollution and highpacity to reduce pollution. And, of
course, income per capita is correlated with deamcr While there is widespread
controversy as to whether democracy is causedrbgdependent of, economic

development (Przeworski and Limongi 1997, Acemogtwal 2007), there is little to the
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argument that greater income is in fact causeddenyotracy. Data for income and total
growth come from the World Bank .

We do not include an income-squared term in theahlbecause our dependent
variable is the number of improvements in environtakindicators, not the level of
pollution. This should be strictly increasing mcome. Poor countries may increase
pollution across the board resulting in few impnmeats. Middle income countries will
begin to start cutting some pollutants, so woul@xeected to have an intermediate
number of good scores. Finally, rich countries sthde improving on many or all
measures.

Finally, we include a measure of economic libeatlan. The institutions that
facilitate economic output (e.g., property rightslaule of law) are distinct from the
institutions of representative democracy (compegiglections and political equality),
and may independently affect environmental perfertegBarro 1997). But, importantly,
liberal economic institutions are correlated widmbcracy. Economic liberalism is taken
from the average “Economic Freedom of the Worldr&sdor 1980-2000 (Gwartney and
Lawson 2007).

Environmental pollution, of course, violates asstions of efficient prices in the
market. However, the measures of economic freedssd bere capture the broad market
orientation of the economy, and thus should sesvedicate the capability to use
environmental resources maféiciently. Moreover, if economic liberalism is bad for the
environment on balance, as some allege, and deniesgerform well in spite of
generallyhaving liberal economies, then controlling for emanc liberalism should

strengthen the conditional effect of democracy eriggmance.
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As compliments to the economic growth measure axgibabove, we include in
the regression model indicators of tiange in both political and economic freedom
between the pre-1990s and the 1990s. This allews astimate whether or not only the
level, but also the change in democracy (or ecoaditmeralism) helps to account for
changes in environmental performance. For polifredom we used the difference in
the average annual Freedom House scores for betwegueriods: 1972-1989 and 1990
and 2000. For economic freedom, we used the difterén the average score for 1980,
1985 and 1990 and the average for 1995 and 200ihker score impliesore

economic liberalization.

Estimating strategy and results

The estimates reported in the next two tables amgated with OLS with Huber-White
standard errors. Summary statistics for variableggaven in Appendix 2. In order to get
a sense of how sensitive the estimates for dempena; we show several different
specifications. We also report the p-values fets®f normality of estimated residuals;
this helps assess whether we can apply the standargdretations of estimates of
coefficient variances. Non-normal errors suggest toefficient variance estimates are
an unreliable basis for evaluating “statisticahgigance.”

Table 4 provides an initial set of estimates to pam against Li and Reuveny’s
(2006) recent contribution to the literature. Huo estimates in this table only,
democracy is operationalized as the average mllitieedom scorduring the 1990s,
instead of average freedom for 1972-1989. Theckalsimn includes a dummy for the

former Eastern bloc countries. It foreshadows arcthat we develop later, namely that

24



the breakup of the Communist bloc is what is esagntriving recent international
statistical evidence of a “democracy effect.”

The estimates in Table 4 suggest two things of.nBtest, the evidence in support
of a democracy effect is very weak. Controllingiftcome per capita reduces the
estimated impact of democracy by one-third. Mampartantly, once we control for the
influence of the collapse of the Communist econagirtiee estimated impact of
democracy is reduced by another two-thirds. Ingdeeditrolling for the collapse of
communism explains considerably more variationarfgrmance than the rest of this
model. Moreover, only when we include this dummgialale can we trust the estimated

parameter variances of all of the coefficients.

Table 4: Regression Results for Environmental Performance

-1 -2 -3 -4 -5
FH Democracy Score 1990-00 -.112 -.084 -.077 -.081 -.028
[038]*** [049]*  [.050] [.050] [.037]
GDP per capita (1990) 035  .036 .03 .069
[.026] [.026] [026]  [.025]***
In(Population, 1000s) -.086 -.02 -.051
[.084] [.096] [.073]
Trade Intensity (% GDP) 0.005 .00
[.004] [.003]
Former eastern bloc *dummy) 3.262
[.228]***
Constant 4.647 4.254 4.985 4.012 3.531
[.320]%** [480]*** [.889]*** [1.201]** [.845]***
Observations 156 144 144 143 143
R-squared 0.05 0.07 0.08 0.09 0.49
Normality of residuals (sktest) .00 .00 .00 .00 12

Robust standard errors in brackets

* significant at 10%; ** significant at 5%; ***

significant at 1%
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Results in the next table, Table 5, estimate our owdel. To repeat, that is:

Performance Score= Do+ D, FH Denmocracy avg 1972-2000 + D2 GDP p. c. 1990 + D3
Econom ¢ Freedom (avg 1980-2000) + b4 Econoni ¢ Expansi on (ee 2000- aop

1900 + Ds Political Liberalization (ag 1990-2000 - avg 1972-1989) % Dg + €

The results of this model suggest some apparemitazbetions. First, long-standing
democracies were not associated with improved enmental performance during the
1990s, but democratization is. All estimates suggegositive effect of long-term
democracy on the level of environmental performandbe 1990s. On the other hand,
countries that liberalized politically in this pedi are expected to see considerable
improvements. A country going from the least toniest democratic is expected to see
improved performance on about 3 of the seven inolisaon average.

Second, we see some contradictions with the ecorasmyell. Countries with
high income are consistently associated with bett@rronmental performance, but
countries with greater econonegpansion tend to have worse environmental
performance. A country with a higher income periteapf $10,000 increases expected
performance by one. On the other hand, a 4% arexpansion of the real economy
between 1990 and 2000 reduces by approximatelyr@neumber of environmental
indicators seeing improvement. .

Finally, the effect of economic liberalism and likézation are consistent, but not
definitive. Both greater market openness, and riloegalization are associated with
better environmental performance. Both these estsnhowever, are not statistically

significant.
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Table 5: Regression Results

-1 -2

Avg. FH Score 1972-00 -.027 115

[.041] [.058]*
GDP p.c. $1000's (1990) .094

[.031]***

Economic Freedom Score (1990-2000)
Economic Expansion
A FH Score
A Economic Freedom Score
Former eastern bloc (dummy)
Constant 4.025 2.377

[0.371]%** [0.565]***

Observations 156 144
R-squared 0 0.08
SK-test for normality .00 .00

Notes: Lower FH Score= more democratic
Robust standard errors in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%

.098
[.077]

.094
[.034]***

.109
[.263]

1.65
[2.026]

113
0.14
.09

.098

[.077]

.094
[.034]***

.109
[.263]

1.65
[2.026]

113
0.14
.09

4

.081
[.067]
.056
[.035]
515
[.227]**

-.024
[.006]***

0.251
[1.608]

113
0.28
.15

5

-.008
[.058]
073
[.033]**
22
[.243]
-.016
[.007]**
-.238
[.061]***

1.983
[1.557]

113
0.39
.29

6

-.007
[.058]

077
[.035]**

.183
[.256]
-.016
[.007]**
-.235
[.063]***

.079
[.207]

2.129
[1.584]

113
0.39
.28

7

-8 -
-.025 -.029
[.061] [.047]
.064 .07

[.026]**  [.021]***
.194

[.235]
-.009 -.002
[.005]* [.003]
-.064 -.022
[.066] [.048]
-.023
[.217]

2.453 3.155
[587]*** [.414]%**
2.112 3.173
[1.571]  [.489]***

113 144
0.48 0.50
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Environmentalism and Democracy or Economic Coll@pse

How can we reconcile the fact that long-standinguaeracies do not seem to
experience better environmental performance irl880s, but those democratizing
recently did perform better; that rich countriesfpen better, but countries that become
richer faster do worse; and countries that are @oacally liberal and which have
liberalized more arguably do consistently bettert fiot enough better to be certain of
these effects)? As suggested earlier, we wouldeatfuat the results are due to a relatively
unique set of events that simultaneously promobecteatization, liberalization, and
economic collapse in a number of countries: thedrmmmunism.

The importance of the end of communism is likelyotom large in large-n
empirical studies of political, economic, and eowmental change, because communist
authoritarian regimes (economically and politicalljperal) were particularly bad for the
environment. The collapse of these political econies led to massive declines in
pollution in all of those countries without a doulithe question is whether those declines
can really be traced to the changing political megg, or some other aspect of those
countries. The fact that it is very hard to differate empirically between economic
regime change, political regime change, and econstnictural change is all the more
reason why ignoring those changes biases manytrezsiits in favor of finding a
democracy effect that is unwarranted.

Examining column 8 in Table 5, we see that inclgdardummy variable for the
28 former Eastern European countries in the dathsastically reduces the absolute
values of the estimates for economic expansionodeatization, and economic

liberalization. (Only 15 of the 28 former Eastetadcountries are used in estimating the
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coefficients in this model, because there is nmenuc freedom data for the countries in
the former Soviet Union.) There were 24 countmesur dataset whose overall
economies in 2000 were smaller than they were 80:18ll but five were in the former
Eastern bloc. The few Eastern bloc countries egpenng an absolute economic
expansion the 1990s were: Albania, Czech Republiogary, Poland, Slovakia, and
Slovenia.

Economic freedom appears to have little or no ¢fd@cenvironmental
performance. The reported estimates vary widetyabeiall positive. Likewise, the effect
of economic liberalization of the economy also haglear effect on performance. An
important limitation of the estimates with econorfigedom in the model is that data are
not available for most of the former Soviet Repedbind the former Yugoslavia. For
this reason we report a final set of estimates Wwhiccludes the economic freedom
scores, but includes all of the other variableBesE results underscore the point that the
main forces driving environmental improvementstaeemassive changes in Eastern
Europe. Moreover, it is the massive collapse effastern European economies, not
their political liberalization that explains thesauntries improved environmental

profiles.
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Conclusion

Over the years, there have been a surprisinglg lamnber of studies that have
examined, in one way or another, the effect of daate institutions on environmental
policy. However, most of these studies have noedorery good job of evaluating the
evidence in light of prevailing explanations. Qaper has attempted to correct some of
these. The results indicate that there is not newatrence to support the impact of
democracy on overall national environmental pertomoe. Whether one examines
individual indicators of environmental progressaaronglomeration of them, we find
almost no evidence to suggest that democratic desnparticularly the long-established
democracies that the theoretical literature sugggst most likely to perform better, do,
in fact, perform better. These “non-results” hfddboth unconditional and conditional
(i.e., controlling for other factors) performanceThe results do suggest that economics
is the dominant driver of performance in the pemadare examining.

The more sanguine view of democracy expressed@ssarch can be traced to
several problems. First, previous cross-natior@kwnay have ignored outliers and
distributional anomalies in their pollution variablthat undermine conventional tests of
parameter significance. Second, most previoumastis have looked at the recent levels
of pollution in democracies vis-a-vis non-demo@acnot at progress ieducing
environmental stresses. Our results suggesthbadftects of democracy are likely due
to the fact that most good performing democraciegiah, and wealth is what matters

most. Third, previous work has often estimatedetfiects of democracy as if they were
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simultaneous, which seems highly implausible. Ataxplanations of the way that
democracy works hinge on the idea that democnasittiitions are the long-standing
rules of the game. Democracies work rather slofburth, and intimately tied to the
previous point, recent research has implicitly gidemocracy the credit for the
environmental improvements in Eastern Europe falgwthe collapse of the Soviet
Union. While a number of post-Communist countbesame democracies, it is hard to
sustain the argument that this coincidence wasgsiiyrthe result of popular demands
for environmental protection. Among other thintjgse countries experienced
contemporaneous economic liberalization and restring brought on by the creation of
market economies that were as much or more redgerisr those changes. Once we
control for the unique features of this geo-paditianomaly, we cannot sustain the claim
that democracy, or democratization improvementsrenmental performance.

Of course, these results should not be taken tgesighat democracy is
incompatible with good environmental performance. The evideghe¢we have does not
seem to support the old, “neo-Malthusian” line thdhew Leviathan is the solution for

environmental scarcity (Ophuls 1976, Heilbroner4)97
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Appendix 1. Democratic and Non-Democratic Countries (FH Scores 1972-2000 </>6)

Democr acies

American Samoa
Andorra
Antigua
Argentina*
Australia
Austria
Bahamas
Barbados
Belgium

Belize
Botswana
Canada
Colombia
Costa Rica
Cyprus
Denmark
Dominica
Dominican Rep.*
Fiji

Finland

France

Greece

Iceland

India

Ireland

Israel

Italy

Jamaica

Japan
Luxemburg
Malta
Netherlands
New Zealand
Norway

Papua New Guinea
Portugal

Spain

Sweden
Switzerland
Trinidad & Tobago
United Kingdom
United States
Venezuela

* Not democratic based
on Polity score of 6+

Non-
Democracies

Afghanistan
Albania
Algeria
Angola
Armenia
Azerbaujan
Bahrain
Bangladesh
Belarus
Benin
Bhutan
Bolivia
Bosnia

Brazil

Brunei
Bulgaria
Burkina Faso
Burundi
Central African
Rep
Cambodia
Cameron
Cape Verde
Chad

Chile

China
Comoros
Congo
Congo, Dem Rep.
Cote d'lvoire
Croatia
Cuba

Czech Rep.
Djibouti
Ecuador
Egypt

El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
French Guiana
Gabon
Gambia
Georgia
Germany#
Ghana
Guatemala
Guinea
Guyana

Haiti
Honduras
Hungary
Indonesia
Iran

Iraq

Jordan
Kazakhstan
Kenya
Kuwait
Kyrgyzstan
Laos

Latvia
Lebanon
Liberia
Libya
Lithuania
Macedonia
Madagascar
Malawi
Malaysia
Mali
Mauritania
Mexico
Moldova
Mongolia
Morocco
Mozambique
Myanmar
North Korea
Namibia
Nepal
Nicaragua
Niger
Nigeria
Oman
Pakistan
Panama
Paraguay
Peru
Philippines
Poland
Qatar
Romania
Russia
Rwanda
South Africa
South Korea

Saudi Arabia

Senegal
Sierra Leone
Singapore
Slovakia

Slovenia
Somalia
SriLanka
Sudan
Syria
Taiwan
Tajikistan
Tanzania
Thailand
Togo
Tunisia
Turkey
Turkmenistan
United Arab
Emirates
Uganda
Ukraine
Uruguay
Uzbekistan
Viet Nam
Yemen
Zambia
Zimbabwe
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Appendix 3: Summary Statistics for Regression Variables

Enviornmental Improvments (Performance 2)
Income per capita 1990

Real Economic Expansion (1990-2000)
Democracy Score*

Political Liberalization

Econmic Freedom (1980-2000)

Economic Liberalization

Trade Openness

In(Population)

Obs

157
149
149
167
167
121
121
166
175

Mean
3.82
5.198
34.2
8.6
-1.57
6.36
0.792
87
8.8

SD

1.93
7.77
49.5
3.6
2.95
1.05
0.725
51.1
1.98

Min

1
0.122
-65.7

-10.1
3.4
-1

2.77

Max

7
33.43
438.7
14
4.1
8.6
2.8
378
141
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