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ABSTRACT

This paper tests the hypothess that democracies exhibit stronger environmenta commitment than
non-democracies Wng a variety of econometric techniques (sngle equation and three-stage least
Suares estimations). A number of proxy variables are used in lieu of environmenta commitment, a
non-observable variable. Strong evidence is found that democracies sign and ratify more multilatera
environmentad agreements, paticipate in more environmenta intergovernmenta  organizations,
comply better with reporting requirements under the Convention on Internationd Trade in
Endangered Species of Fauna and Flora, put a greater percentage of their land area under
protections status, are more likely to have a National Council on Sustainable Development in their
country and have more environmentaly reevant information avalable than non-democracies. The
results are robust with respect to employing a smultaneous equation modd in which ingrumentd
variables are used for democracy and income to check for potentid omitted varigble bias. With a
sndler and somewhat biased sample, due to lack of income inequdity data for many non
democratic countries, we found that democracy 4ill has a podtive effect on environmenta
commitment in some cases. Income inequdity has a negdive indirect effect on environmenta
commitment due to its detrimentd effect on democracy. Sometimes income inequdity is ds0
estimated to have a direct effect, but the direction of this effect is inconsstent across our range of
proxy variables of environmenta commitment. We report the results based on the use of one index
of democracy, but we find robustness across four indices of democracy. Decomposing the
indtitutional components of democracy, we find that participation, rather than executive congraints or
patterns of executive recruitment, plays the mgor role with regard to environmenta commitment.
Conflict (interstate and intrastate — both large and smdl) was not related to environmentd

commitment.




1. Introduction

Is democracy good or bad for the environment? This is a complex question without a clear cut
answer. As Desa (1998a: 301) concedes. ‘whether democracies are more likdy to be
environmentdly friendly is not entirdy clear’. Indeed, there is only wesk datitical evidence in favor
of democracy promoting environmenta outcomes. Do democracies show stronger environmental
commitment than non-democracies? This question refers only to a subset of the democracy and
environment problem area, but it has the advantage that it has a clear affirmative answer, as the
empiricd andysgsin this paper will show.

After presenting some theoretica congderations on the democracy and environment relaionship
and reviewing the rdlevant empiricd literature, the case for focusng on environmental commitment is
put forward. The hypothess that democracies exhibit stronger environmentad commitment is
empiricaly tested and strongly confirmed by the analyss. Much of our andlyss regardsinter national
environmental commitment. Our results are robust across a variety of modd specifications, different
measures of democracy, and over awide range of proxies for environmenta commitment.

Of course, it would have been dedrable to andyze more comprehensvely domestic
environmental commitment as well; however, due to a lack of comparable cross-sectiond data, only
three of the variables used in the empirica andyss of this paper can be interpreted as proxies for
domestic environmenta commitment -- namely, the percentage of land area under protection status,
the presence of a Nationd Council on Sudanable Deveopment and the avalability of
environmentaly relevant informeation.

Section 2 discusses important theoreticd considerations concerning the democracy and
environment relationship. Section 3 reviews and critiques the existing empiricd literature. Much of
this literature looks & environmenta outcomes rather than environmental commitment and in section

4 we make the case for focusng on environmenta commitment instead. In section 5 we introduce




four measures of democracy. The dependent variables and the hypotheses to be tested are
described in section 6, the independent variables in section 7. Section 8 presents and discusses the

results of our andysis.

2. Democracy and Environment: Theoretical Considerations

Payne (1995) has provided what amounts to probably the most comprehensive theoretical tregtise in
favor of a podtive impact of democracy on the environment. The gist of his argument is that in
democracies citizens are better informed about environmenta problems (freedom of press) and can
better express their environmenta concerns and demands (freedom of speech), which will facilitate
an organization of environmenta interests (freedom of association), which will in turn put pressure on
policy entrepreneurs operating in a competitive politicd system to respond pogtively to these
demands (freedom of vote), both domestically as well as via internationd cooperation. In non
democratic systems, on the other hand, governments are likely to restrict the access of ther
population to information, redtrict the voicing of concerns and demands, restrict the organization of
interests and isolate themselves from the citizens preferences. In other words, in democracies if
citizens are concerned about environmenta problems this will eventudly require policy makers to
exhibit stronger environmental commitment to address these concerns and honor the demand for
environmenta protection measures.

The same cannot be said of non-democracies, for which Chadwick (1995: 575) argues that
‘environmentd sgnds and concerns which conflict with state development plans may be slenced,
and state managers may even fool themsealves into thinking such concerns do not exist’. He further

suggests that nontdemocracies tend to de-sendtize themsdves from environmentd problems




concentrated in areas of the excluded and powerless populace, thus sysematicaly neglecting the
cogts of environmental degradation.

Congleton (1992) examines how the median voter in a democratic system and an authoritarian
ruler in a non-democraic system would set environmental regulations 0 as to maximize ther
respective utilities. There are two relevant factors. First, Congleton assumes that a shorter time
horizon will lead to less strict environmenta regulations. This can be judtified by the long-term nature
of many environmental problems. Since authoritarian rulers tend to have a shorter time horizon for
fear of being thrown out of office, he predicts that democracies may have dricter environmental
regulations than non-democracies. Second, the authoritarian ruler also appropriates a larger share of
income from the economy. The effect of this on the drictness of environmenta regulations is
ambiguous. On the one hand, alarger nationa income share might lead to less drict regulations given
that such regulations are codly in terms of reducing available national income: ‘An increase in the
fraction of nationd income going to the individud of interest increases the margind cost of
environmental standards faced by him, since he will now bear a larger fraction of associated
reductions in nationa income (ibid: 416). On the other hand, appropriation of a larger share of the
nationa income might also lead to dricter environmental standards if we assume that environmental
qudity is a normd, if not luxury, good where a higher income leads to increased demand for
environmenta qudlity.

In a dightly different vein, Desal (1998b: 11) suspects that ‘as democracy is dependent on
economic development, and since economic growth and prosperity generdly result in environmenta
pollution and ecologica dedtruction, democracy would not necessarily be protective of the
environment'. Generdly, while environmenta problems directly affecting the hedth of a country’s
population are likely to improve with economic growth (at least after some threshold of income has

been achieved), pollutants that can be externdized upon the future and/or people outside a country’s




boundaries are likely to worsen (Neumayer, 1999; Panayotou, 2000). An example for the latter
would be carbon dioxide (CO,) emissions. In our analys's here we address this problem by explicitly
modeling both the relationship between democracy and environmenta commitment and the
relationship between economic development and environmenta commitment while accounting for
latent variables relating to both democracy and economic wedlth.

On afind note, it has been argued by some that it might be more difficult in democracies than in
autocracies to congrain environmentally damaging economic activities as well as population growth
since in autocracies the government does not have to pay as much attention to its citizens rights to
engage in such activities and their rights for procreation. It is exactly this issue that writers such as
Hardin (1968) or Heilbronner (1974) had in mind in voicing their early concern on whether
democracy could be relied upon to solve environmenta problems.

In concluson, while a good theoreticd case can be made for democracy having a postive
impact on environmenta performance, there are a number of consderations pointing in the opposite
direction. The effect of democracy on the environment is therefore a complex one. It is doubtful, to
say the least, whether this complexity is fully addressed in smply entering income as a control
variable in empiricd sudies. Indeed, this is why we use athree-stage least squares estimation

technique.

3. Review and Critique of Existing Empirical Literature

Both palitical scientists and economists have addressed the empiricd links between democracy and
environment. In accordance with the unfortunate, but quite common, disciplinary divide, the
economists research efforts are not recognized by politica scientists and vice versa. Congleton

(1992) represents one of the earliest empirica contribution by economids. Idedly, in order to test his




theory (as described in the last section), he would need to address differences in domestic
environmenta regulation. For lack of data, he sees himsdlf unable to do so and instead performs
ordinary least squares (OLS) regressions on Chlorofluorocarbon (CFC) and methane emissions as
well as logit estimates of signature of the 1985 Vienna Convention for the Protection of the Ozone
Layer and the 1987 Montreal Protocol on Substances that Deplete the Ozone Layer, using Freedom
House data for the democracy variable. He finds that democratic countries, after controlling for a
range of variables, are more likely to sgn the Vienna Convention and the Montreal Protocol, but also
have higher methane and CFC emissions. Murdoch & Sandler (1997) show, however, that while
democracies might have higher absolute levels of CFC emissions, as indicated by Congleton (1992),
democracy is dso a margindly sgnificant determinant of CFC emisson reductions between 1986
and 1989.2

Both Barrett & Graddy (2000) and Torras & Boyce (1998) use the pand data, with which
Grossman & Krueger (1995) in their famous contribution established empirica links between a
country’s income level and its water and ar pollution emissons (laying the foundation for the so-
caled Environmental Kuznets Curve (EKC) literature).® Barrett & Graddy, using Freedom House
data and generdized least squares with a random effects estimator, find that countries with high
political rights and civil liberties tend to have lower air and water pollution levels. Torras & Boyce,
using the same data, come to smilar findings usng OLS instead. Scruggs (1998), using Freedom
House data in OL S egtimation, finds that democracy is Satisticaly insgnificant once one controls for
income inequaity in the case of dissolved oxygen, fecd coliform and particulates emissons. It

assumes gatistical significance only for the case of sulphur dioxide (SO,) emissons.

% Similar resultsfor NO, and SO, emission reductions are reported in Murdoch, Sandler & Sargent (1997).

® For agood overview of this literature, see Panayotou (2000).




The problem with these studies sems from the use of the Freedom House data in a pand
format. The Freedom House data have been collected by an advocacy group to evauate the state of
democracy in the world for a given year. The scale changes over time and it is not designed as a
series. Indeed, some cases (e.g. Mexico, Uruguay) rise and fal dong the scale in association with
globa changes in the number of countries that are democratic in years in which these countries
exhibited no inditutional change. Thisis particularly problematic in the middle parts of the Freedom
House scale. The Freedom House scales of civil and palitica rights are unsuitable for cross-tempora
andysis, but we use it here only for cross-sectiond analyss.

In politica science, Gleditsch & Sverdrup (1995/2002) run smple bivariate correlations, using
Polity data, with arange of environmentd variables. Midlarsky (1998), using Freedom House, Polity
and a third data set based on Bollen (1993) for measuring democracy, runs multivariate OLS
regressions with severa environmenta aspects as the dependent variable, such as deforestation, CO,
emissons, soil eroson and land area protection. He finds that democratic countries tend to have
higher deforestation rates, higher CO, emissons, possbly higher soil eroson, but aso protect a
higher percentage of their land area. Contrary to Midlarsky (1998), Didia (1997) finds that
democracies have lower deforestation rates, but only smple bivariate regresson andyss is
employed.

All these empirica studies suffer from a number of wesknesses. No comprehengive critique is
attempted here, rather we concentrate on the aspects most relevant to this study. Congleton (1992)
based his andlyss on data from 1988. Were he to repeet his analyss with data from 2001, his
attempt to arrive a sgnificant results would be frustrated by the fact that both the Vienna Convention
and the Montred Protocol have achieved dmost universal coverage in the meantime. What he would
need to do then isto look at whether democracies have signed or ratified these agreements earlier in

time than non-democracies. Studies usng a proportional hazards mode have found that




democracies, as measured by Freedom House data, are more likely than norndemocracies to have
ratified early the United Nations Framework Climate Change Convention (Fredriksson & Gaston,
2000) aswell asthe Convention on Biologica Diversity and the Convention on Internationd Tradein
Endangered Species of Fauna and Flora (Neumayer, 2002b).

Even more troublesome, Congleton’s origind sample is likely to have been biased. This is
because at the early stages of multilateral action on @one layer depletion, it was very much a
developed country concern as wel as a phenomenon largely caused by developed country
emissons. While some developing countries were pro-active from the beginning, most waited to see
what developed countries were willing to offer them for curtailing their future growth in consumption
of ozone depleting substances (Benedick, 1998). Consequently, in 1988 out of the 28 signatory or
contracting parties to the Vienna Convention 19 were developed countries, that is member countries
of the Organisation of Economic Co-operation and Development (OECD). So were 18 of the 29
parties to the Montreal Protocol. Because all OECD countries are democracies, this leads to biased
estimates.

Barrett & Graddy (2000) group countries into low, medium and high civil and politica freedom,
using dummy variadles, as wel as entering civil and political freedoms as continuous variables in
separate regressons. A closer look at ther results reveds that the study provides only limited
evidence for a pogtive impact of freedom on the environment. First, some of the variables have sgns
contrary to expectation. Secondly, practicaly none of the dummy or continuous variables are
datisticaly significant on their own in spite of the quite high number of observations®, which al other
things equal boogs ggnificance. It is only in their combination that these variadbles gan some
datigical sgnificance in dl ar pollution regressons. For the water pollution regressons even the

combined explanatory power of the freedom varigbles is datisticaly inggnificant in the mgority of

* In many cases greater than 1000.
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cases. Thirdly, as noted, the Freedom House democracy data are ingppropriate for pand analyss.
Thus, Barrett & Graddy (2000) provide at best some statistical evidence for anegative link between
freedom and air and water pollution.

Torras & Boyce (1998) enter freedom only as a continuous variable and estimate separate
coefficients for countries above and below $5000 per capitaincomein purchasing power parity. Out
of 14 regressons, the freedom coefficient has an unexpected sgn on sx different occasons,
particularly prevaent in the subset of high income countries, and is saidticaly inggnificant in afurther
three cases. Another weskness of the study is that in spite of using pand data, no time-series for the
freedom variable is condructed. Instead the freedom variable is set equal to the 1995 vaue
throughout. While Freedom House measures are not designed for use in a pandl, this is no solution.
The empiricd evidence resulting from their study is therefore not particularly srong ether.
Unfortunately, the two studies are not directly comparable with each other since differing Satigtica

techniques are used and Torras & Boyce (1998) also control for income inequality and literacy.

4. The Case for Focusing on Environmental Commitment

The more generad problem with much of the empirica literature is tha it focuses too much on
environmenta outcomes instead of looking a environmenta commitment. Take Midlarsky’s (1998)
examinaion of CO, emissons and soil degradation as an example. It suffers from the same kind of
problem as Torras & Boyce (1998) and Barrett & Graddy (2000), which similarly concentrate on
environmenta outcomes. Why would we expect democracies to have more or less severe soil

degradation? Soil degradation depends on a plethora of factors including naturd ones, many of

which we are unable to control for in a satisticd andyss. No wonder then that no robust satistical

relationship can be established. We would expect democratic countries to engage more in an
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internationa agreement addressing soil erosion, if there was one. We would aso expect democrétic
countries to engage more in activities semming the spread of soil eroson. But we would not
necessarily expect them to have less soil degradeation, at least not until many years have passed and
the prevention activities referred to above have had time to make an impact. Smilarly, there are
good reasons why we cannot expect democracies to have lower CO, emissions. This problem can
be externdized upon the future and people outside a country’s boundaries. The volume of CO,
emissons is aso grongly influenced by economic growth and the historic mix of primary energy
types in use. Both are difficult for policy makers to control. Findly, thisis a relaively new problem
and one that it is not fully recognized by al democratic governments. Midlarsky (1998) finds a strong
setigticaly sgnificant relationship with only one of his democracy variables (Polity). Even thisresult is
most likdly an artifact of functiona misspecification, however. As smple atransformation as including
sguared and cubic GDP per capita in the estimation (a standard procedure in the relevant EKC
literature), renders democracy insignificant.> Again, we would expect democracies to more actively
engage in aMEA addressing globa warming such as the Kyoto Protocol and further below we will
see that they actudly do. But only years or decades later will this trandate into a Satidicdly
sgnificant reationship with CO, emissions (with respect to growth rates of emissons rather than to
absolute levels, as modeled by Midlarsky, 1998).

Hence, a best there is to be expected only a wesk link between democracy and (some)
environmental outcomes. This is the ultimate reason, we would submit, why udies examining the

impact of democracy on environmental outcomes in general provide only week statistical evidence®

® The results are available from the first author upon request.
® The rather ambiguous evidence with respect to the impact of democracy and democratisation on environmental
outcomes is not confined to quantitative studies, but can also be found in case studies. See, for example, Potter

(1996), Eamhart (1997), Tang & Tang (1999), Walker (1999).
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Interestingly, the outcome variables for which Torras & Boyce (1998) find the strongest evidence for
a sgnificant relationship with democracy are smoke emissons and fecd coliform effluents — two
variables that do not suffer from severe time lags between commitment and outcome, that are well
within the control of policy makers, that srongly affect the hedth of citizens and success is easlly
monitored by the eectorate. Smilarly, the only dependent environmenta outcome variable for which
Midlarsky (1998) finds a rdatively sgnificant relationship with democracy, namely deforestation, is
aso the one, where he can put forward a rdaively plausible theoretical argument establishing such a
link.

A much gronger theoreticad argument can be made for a podtive reaionship between
democracy and environmenta commitment. In democracies people can express their environmental
preferences better, these preferences will be honored or addressed better by policy makers and this
should trandate into stronger reveded environmenta commitment. But it need not trandate into
better environmental outcomes. The link between democracy and environmenta outcomesis likely to
be wesker the more factors outsde a government’s control impact upon outcomes, the longer the
time span between environmental commitment and its effect on environmenta outcomes is and the
more difficult environmental outcomes are to monitor. If these conditions hold true, then the
electorate in a democracy will gppreciate the difficulty of holding governments accountable for
environmenta outcomes rather than commitment and will look for commitment instead.

What needs to be done therefore is to re-adjust the focus away from environmental outcomes
and towards environmenta commitment. Congleton (1992) in principle addresses environmental
commitment, but his analys's has serious weaknesses as seen above. In one of his variables, namely
protected land area (a variable included in this study as well), Midlarsky (1998) himsdf looks at
environmenta commitment rather than outcomes. So do Gleditsch & Sverdrup (1995/2002) in some

of their variables, but smple bivariate analyss is often mideading and sengtive to the incluson of
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control variables. In some sense therefore this work builds upon and extends these earlier attempts.
It tries to provide a comprehensive and robust empirica andysis of the impact of democracy on

environmental commitment.

5. Measur es of Democr acy

Criticd to underganding the impact of democracy on environmenta commitments, is determining
what congtitutes democracy. A number of indices of democracy have been developed, drawing on
different theories of democracy and messured in a variety of ways” In generd, we andyze the
relaionship between democracy and environmentd commitment using four different indices of
demoacracy, induding:

A combined index of democracy and autocracy based on the Polity project (Gurr & Jaggers

2000).

A combined index of politica rights and civil liberties based on Freedom House (2000) data.

Vanhanen's (2000) index of democracy based on the Polyarchy dataset.

A governance indicator named ‘voice and accountability’, developed by World Bank staff

(Kaufman et al. 19993, 1999h).

As expected, there is pogtive correlaion among the various measures of democracy, but it is
less than perfect (see table 1).2 Each measure is based on a somewhat different conception of what

condtitutes democracy. We have run our analysis on each of these indices, but due to space

" For arecent overview comparing various democracy measures, see the special issue of Comparative Political
Studies, Vol. 35, No. 1, February 2002.
® The signs of the correlation coefficients with the freedom variable have been reversed since higher scoresin the

Freedom House data mean lower freedom.
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limitations, we only report the results using the Polity index. This index is based on theories of
inditutions and authority developed by Gurr (1974) and Eckstein (1973). More specificaly, the
Polity data are based on expert judgement on aspects of indtitutionalized democracy and autocracy
within a country, both measured on an additive O to 10 scale (Jaggers & Gurr, 1995). A politicd
system is thus categorized on the bass of the competitiveness of political participation, the
competitiveness and openness of executive recruitment, as well as the condraints on the chief
executive. The fird concerns the regulation of executive recruitment, and is based on three
indicators  “Regulation of Chief Executive Recruitment,” “Competitiveness of Executive
Recruitment,” and “Openness of Executive Recruitment.” The second dimension characterizes the
constraints on the executive and is based on the single indicator “Decision Congtraints on the Chief

Executive” Bagicdly this means a non-executive ingtitution possessing political power.

< |nsert Table 1 about here >

We a0 disentangle the three authority dimensons that congtitute the indtitutiona framework of a
polity, induding executive recruitment, constraints on the executive, and political participation.
We test these three dimengons of democracy in section 8.3 and find that political participation
proves to be the dimension of democracy thet is mogt often sgnificantly related to environmenta

commitment.
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6. The Dependent Variables and the Hypotheses to be Tested

Of course, environmenta commitment is a non-observable variable. We therefore use a range of
variables, which are supposed to function as proxy variables. More specificdly, these variables
include:

The sgning and ratification of multilatera environmental agreements (MEAS).

Membership in environmentd intergovernmenta organizations (E10s).

The extent to which reporting requirements for the Convention on Internationd Trade in

Endangered Species of Faunaand Flora (CITES) are met.

The percentage of a country’s land area under protection status.

The existence of aNationad Council on Sustainable Development (NCSD) in a country.

The avalahility of environmentdly relevant information concerning a country.

Our basc hypothess to be tested throughout is that democratic countries are more

environmentally committed as measured by these proxy variables than non-democratic countries.

Multilateral environmental agreements and environmental intergovernmental
organizations

One revelation of environmentad commitment is the signing and rdification of MEAs. Of the more
than 180 or so existing MEASs only a few are suitable for our purpose here. First, many of these
MEASs are regiona rather than global. Second, we want to look a& MEAS that do not have quas-
universd membership. Thisis because it is exactly these MEAs where environmenta commitment is
needed on behaf of countries to join. MEAS with quas-universd membership, on the other hand,
are often agreements that can be joined without commitment to incurring any cogtly action, where

costs could be either monetary or opportunity costs.
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Having examined a grest many MEAs, we decided to pick four that fulfill these criteria® the
Kyoto Protocol (84 signatures as of 26 October 2001; www.unfccc.org), the Copenhagen
Amendment to the Montred Protocol (115 rdtifications as of 8 December 2000;
WWw.unep.org/ozone), the Stockholm Corvention on Persistent Organic Pollutants™ (114 signatures
as of 31 January 2002; www.chem.unep.ch); and the Cartagena Protocol on Biosafety (103
signatures as of 12 September 2001; www.biodiv.org).” These agreements cover four important
areas of recent multilateral environmental concern, namely climate change, ozone layer depletion,

hazardous chemicas and pedticides, and danger to biodiversty posed by geneticaly modified

® We also tested the Ramsar Convention on Wetlands (130 contracting parties as of 1 Feburary 2002;

www.ramsar.org). Due to space constraints we decided not to include this MEA in the reporting below, but
results were similar to the other MEAs|ooked at here.

' Neumayer (2002a) originally included the Rotterdam Convention on the Prior Informed Consent (PIC) Procedure
for Certain Hazardous Chemicals and Pesticides in International Trade. However, we found the Stockholm

Convention to be the more ambitious MEA in the field of hazardous chemicals and pesticides. The Rotterdam
Convention is mainly about notification procedures in international trade of these substances, whereas the
Stockholm Convention actually bans the production, consumption and trade of a range of persistent organic
pollutants.

1 Some of these agreements have been concluded so recently that either no ratifications exist yet or there are so
few that we needed to look at signatures instead of ratifications. This is somewhat unfortunate as a country is
only bound to an agreement and therefore formally committed once it has ratified the agreement. Experience
shows, however, that countries often feel bound by their signature, even if they have never ratified the agreement
for whatever reason. The prime example for this type of behaviour is the United States, with the possible
exception of the Kyoto Protocol, where it seems that the current US government does not regard itself bound by
the signature of its predecessor. Ratification encompasses accession, acceptance or approval of an agreement as

wadll.
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organisms.* Data on the status of Signature and ratification are from the homepages of the respective
MEAs. A dummy for each MEA was created, which was s&t to 1 if a country had sgned (or retified
in the case of the Copenhagen Amendment) the agreement and O otherwise,

Whether a country sgns a particular MEA obvioudy depends on a great many factors that might
differ from one MEA to another. In looking a the four MEAS taken together, we would therefore
hope to get a more systematic result on what factors relate to a country’ s willingness to sign or ratify
MEAs. A further variable was therefore created as the sum of the dummy variables for the MEAS,
50 that it ranges from O to 4 depending on how many of these MEAS a country has sgned/ratified, if
any.

Environmentally committed countries can aso be expected to participate srongly in
environmenta intergovernmenta organizations (EIOs) for the same kind of reasoning that leads us to
expect that they are more willing to Sgn and ratify MEAS than nor-committed countries. The number
of membershipsin EIOs as of 1998 is taken from WEF (2001, annex 6), based on a codification of
100 intergovernmental organizations as “‘environmenta” and data from the Yearbook of

International Organizations.® This leads us to our first two hypotheses to be tested:

H1: Democracies are more likely to sign or ratify MEAS than non-democracies.

H2: Democracies participate in more ElOs than non-democracies.

2 Somewhat unfortunate is alack of an agreement more directly addressing nature and wildlife conservation. The
Convention on International Trade in Endangered Species of Fauna and Flora, which would otherwise be a good
candidate, has quasi-universal membership (152 parties as of 22 March 2000). Fortunately, however, two of our
other proxy variablesfor environmental commitment are connected to nature conservation and wildlife protection.

 The list of organisations coded as environmental is available from the first author on request.
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CITES reporting requirements

Besdes the signing and ratification of MEASs a good test for the extent of environmental commitment
is a country’s compliance with the requirements of a MEA. Those requirements are usudly costly to
comply with, hence more committed countries will be more willing to incur the costs. Unfortunatdly,
quantitative compliance data for a large sample of countries is usudly not available. However, there
is one MEA for which such data exist, namely the percentage of reporting requirements CITES

parties have met.** Data as of 1997 are from WRI (2000, table BI.4). This leads us to our third

hypothesis.

H3: Democracies meet a higher percentage of ther reporting requirements under CITES than non

democracies.

Land area under protection status

Land area under protection status is another variable concerned with more traditiona nature
conservation and wildlife protection. Data on the percentage of lbnd area a country has put under
protection according to any of the five management categories of the Internationa Union for the
Conservation of Nature (IUCN) as of 1997 come from WRI (2000, table BI.1). We postulate as

our fourth hypothesis:

H4: Democracies put a higher percentage of their land area under protection status than non-

democracies.

“ It follows that the sample of countries comprises only those that are members of CITES.
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Presence of a National Council on Sustainable Development

In the wake of the 1992 Earth Summit in Rio de Janeiro, many countries started to set up a Nationa
Council on Sustainable Development (NCSD) (132 countries as of 9 February 2001 had such a
council; www.ecouncil.ac.cr). A dummy was created, which was set to 1 if a country had a NCSD,
and O otherwise. The objective of these councils is the promotion and implementation of sustainable
development at the nationd leve, thus trandating Agenda 21 into nationd drategies. The NCSDs
can be regarded as the domestic level counterpart to the United Nations Commission on Sustainable
Development (UNCSD), which was established after the Earth Summit. In dmost al countries the
NCSD is set up and coordinated by some governmenta agency. The existence of a NCSD can thus

be interpreted as a Sgn for a country’s environmental commitment. This leads us to the following

hypothess.

H5: Democracies are more likely to have a Nationa Council on Sustainable Development than non-

democracies.

Availability of environmentally relevant information

Lack of sandardized and internationally comparable environmentaly relevant information has long
snce represented a problem to researchers. While very often information collection is undertaken by
internationa organizations with reatively little influence of the domegtic government, we would
nevethdess expect an environmentaly committed country to actively seek provison of
environmentaly relevant information, if only for the purpose of its own domestic environmenta policy
making. This could take place ather via their own data collection or via encouraging international

organizations to undertake the research necessary for information provision in their country.
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The World Economic Forum (WEF) has commissioned an Environmental Sustainability Index
(ESl), which aggregates 67 variables. While not al variables have a direct link to the environmernt,
taken together they provide a good indication of a country’s environmental sustainability potentid.
Information is not available for dl 67 variables for al 122 countries covered (data taken from WEF,
2001, annex 6). We would expect that n the case of an environmentaly committed country

information on fewer variables are missing and therefore postulate our sixth hypothesis:

H6: Democracies have more variables available in the set of ESl variables than non-democracies.

< Insert Table 2 about here >

Table 2 provides a Pearson corrdation matrix for the dependent variables (in the case of
MEAs only the summary varidble is included). The corrdation coefficients are al postive as
expected. This is important since they are after al supposed to proxy the same underlying non
observable phenomenon, environmental commitment. At the same time, the correlations are nowhere

near 100%. Anything else would suggest redundancy among the proxy variables.

7. The Independent Variables

Turning to the ndependent variables, as concerns the democracy variables we use only the Polity
measure for the estimations reported below. This isin order to save space and because we regard
this measure to be the one that is theoreticaly best justified. The origina Polity data set provides two
indices on a 0 to 10 scde, one for the extent of a country’s democratic and the other for its

autocratic characteristics. Taking the data as coded by Gurr & Jaggers (2000), the democracy

21




scores range from 0O to 10 and the autocracy scores from 0 to —10. Our Polity messure is the sum of
these two vaues. We tested the other three measures of democracy in sengitivity analysis and found
that the results are robust with respect to the measure of democracy employed. The Freedom House
politicd rights and civil liberties indices both run on a1 to 7 scale. We have added up the two indices
to create a continuous variable ranging from 2 to 14. The governance indicator developed by World
Bank daff is standardized to have a mean of zero and a standard deviation of about one, with a
minimum of about -1.8 and a maximum of about 1.7. Data come from Kaufmann, Kraay & Zoido-
Lobaton (1999ab). Findly, we have taken an index of democratization from Vanhanen (2000) that
runs from O to about 44.

Besides democracy (our hypothesis to be tested), which other factors would one theoreticaly
expect to impact upon the environmenta commitment of a country? First, per capita income should
have a postive impact upon environmental commitment. In economic rms this would mean that
environmenta commitment is anorma good. This need not imply that poor countries care less about
the environment per se. Rather, because of their poverty they might prioritize issues other than the
environment. Income per capita is measured as gross domestic product (GDP) per capita in
purchasing power parity (PPP) in US$in 1998, taken from UNDP (2000)."

We congdered including a squared income term as well to alow for a nonlinear effect of
income on environmental commitment. The Environmental Kuznets Curve (EKC) literature often
includes such a term finding thet environmental outcomes firgt worsen with risng income until a
threshold is reached after which they improve with risng incomes. In non-reported senstivity andyss
we tried incluson of squared income. In dmogt al cases there was no evidence for a non-linear

relationship so0 that income squared was not included in the estimations. In certan mode

> For afew countries, the income data stem from years earlier than 1998. The bias is likely to be very small and

would not have justified taking these countries out of the sample.

22




specifications we use insrumental variables for democracy and income in our three-stage least
Suares esimations. A presentation and discussion of these instrumenta variables is contained in
section 8.2.

Second, big and “important” countries should be more environmentally committed than small and
“unimportant” ones. More important countries might show ggns of dronger environmentd
commitment not necessarily due to stronger environmental concern per se. Rather, we hypothesize
here that these countries will find it in their interest to demondrate environmenta commitmert,
particularly with respect to certain proxy variables for commitment, in order to demondrate ther
importance in world politics, of which the environment represents one part. In other words,
important countries want to be seen as good citizens and leadersin world environmentd affairs. Asa
proxy for “importance’” we use population sze. This can be judtified by the fact that countries with a
big population often have sgnificant military power and often play a leading role in world politica
meatters. This holds true in spite of their often low levels of per capitaincome — witness such countries
as Brazil, Ching, India and Russa. Of course, countries with a rdatively small population, but high
levels of income per capita can adso be “important” internationa actors. However, since we control
aready for income per capita and cannot include both population and total GDP as thiswould creste
perfect collinearity with income per capita, we decided to use only population size as a proxy for a
country’s “importance’. Data are taken from World Bank (20014a).

Besdes these generd control varigbles, which are included in the estimations for al dependent
variables, we aso use a number of specific variables for a few dependent variables that control for
specific interests of countries. For the Kyoto Protocol we use a dummy for member countries of the
Organization of Petroleum Exporting Countries (OPEC) given the well known oppostion of this

organization and the countries it represents againg multilateral action on curbing greenhouse gas
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emissions’® For the Copenhagen Amendment to the Montreal Protocol we use the log of net
exports (production minus consumption) of chlorofluorocarbons (CFCs) in tons of ozone depleting
potential averaged over the period 1986 to 1989, with data compiled from UNEP (1999)." We
expect this variable to have a postive influence on a country’s willingness to ratify the amendment
because the same countries that produced CFCs before were aso the prime candidates for
producing subdtitutes and had therefore an incentive to bring the Montrea Protocol and its
amendments into force. For the Stockholm Convention on Persstent Organic Pollutants the logged
share of the value of chemicd to dl exports is used. Chemical exports are taken from UNCTAD
(2000), generd export data from World Bank (2001a).*® With its restrictions on trade in certain
hazardous chemicas, the Stockholm Convention should affect countries with a higher share of
chemicals to al exports more than others. However, it is not cuite clear a priori whether mgor
chemical exporters had more to gain from participating and influencing the treaty process or from
abstaining and boycotting the negotiations. The logged total number of species per capitaexigent ina
country enters the nodd for the Biosafety Protocol as well as the CITES reporting requirements
met, with data compiled from WCMC (1994). The idea is that these countries have a greater stake
in biodiversty and species protection (Biosafety Protocol) and are likely to stand more in the
spatlight if they fal to meet their reporting requirements under CITES. Findly, we aso use

population density (population divided by land area in square kilometres) for the modd in which

' We also tested variables indicating the vulnerability of countries towards the effects of global warming.
However, neither tropical location nor adummy variable for low-lying countries tested significantly.

" We also tried absolute | atitude as a proxy for vulnerability towards the consequences of ozone layer depletion,
but it tested insignificantly throughout.

8 1deally, we would have used a variable measuring trade in hazardous chemicals only or, better still, in the
hazardous chemicals covered by the Stockholm Convention. However, data constraints did not allow

constructing such avariable.
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percentage of land area under protection status is the dependent variable. Thisis because a country
with a high population dengity will find it much more difficult to score high on this variable. Population
dengity data stem from World Bank (20014).

These are certainly not the only control variables one coud think of in theory. However, in many
casss it is Smply not possible to congtruct an additiond control variable for 150 or so countries.
Indeed, no control variable could be found for the other dependent variables since they are so
generd that it would be difficult to find specific variables for which we would expect a Satigticaly
sgnificant impact. Are our estimations severely affected by potentia omitted variable bias? We
believe not. Indeed, in section 8.2 we will use instrumental variables for democracy and income
demongtrating robustness in our results in the sense that democracy and income remain determinants
of environmenta commitment in the mgority of cases If we assume, not unredisticaly, that our
ingrumenta variables are uncorrdated with any potentialy omitted further control variables, then we
have edtablished a ddidicdly sgnificant effect of democracy and income on environmentd
commitment that is free from any potentid omitted variable bias. Indeed, in applying tests of over-
identification we find evidence that our insruments are not corrdated with the error term and

therefore with any potentialy omitted varigbles.

8. Reaults

Neumayer (2002a) showed that democracies exhibit stronger environmental commitment. This held
true for dl of the four different measures of democracies presented above. Table 3 replicates the
results for the Polity measure. Note that for each explanatory variable the reported numbers are
aways in the order of the coefficient, the sandard error and the p-vaue. This order will be the same

for dl following tables. Those p-vadues, which are Satidticdly sgnificant a the .10 leve arein itdic,
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those sgnificant a the .05 level are additiondly in bold. The estimation technique used depends on
the dependent variable and is indicated in the table."® The satisticaly significant and positive impact
of democracy on environmental commitment is discernible in al proxy variables. In accordance with
expectaion, in most cases income and population Sze are datidicdly sgnificant and postively
asociated with environmental commitment. The specid interest varigbles are sgnificant with the

expected sgn gpart from the case of the Stockholm Convention on persistent organic pollutants.

< Insart Table 3 about here >

In this paper, we extend the andysis of Neumayer (20028) substantialy. We briefly consider
potential problems with multicollinearity, we check for robustness of the results with respect to
potential omitted variable bias, we test for the effect of income inequdity, we analyze which aspect of
democracy is the driver behind environmenta commitment, we examine whether regime ingability is
detrimental to environmental commitment and we assess whether countries in conflict exhibit wesker
environmentd commitment. Our results are remarkably robust across these various modd
Specifications and for different measures of environmenta commitment. They are also robust across
indices of democracy, but, as mentioned aready, to save space we present the results from the

andlyssfor the Polity variable only.

8.1 Istherean independent effect of democracy on environmental commitment?
Income and democracy are correlated. This begs the question whether the estimated effect of

democracy on environmental commitment can truly be attributed to democracy. In other words,

¥ Note that the coefficients for probit estimations are transformed probability estimates at the mean of all

independent variables, not the probit coefficients themselves.

26




does democracy pick up some of the gatisticaly significant effect that might aso be accounted for by
the income variable? Is the effect of democracy spurious or is there an independent effect of
democracy on environmental commitment? Similar doubts could be raised with repect to the effect
of income,

A common answer to this type of problem is to do nothing as long as the estimated coefficients
are ddidicaly sgnificant, the correation between the two variablesis not very high and the variance
inflation factor is not above 10 (Kennedy, 1992). The former is certainly the case in our estimations
as can be seen in Table 3. As concearns the correlation between income and democracy, the
correlation coefficient is .40, which, whilst highly satistically significant, is il much below vaues that
are commonly regarded as problematic (such as .80 or above). The variance inflation factor is hardly
above 1. Also, we do not detect any of the usud symptoms of strong multicollinearity such as
ungiable parameter estimates in the face of smal modd modifications. So multicallinearity in itsdf is

clearly not an issue here.

8.2 Do our estimations suffer from potential omitted variable bias?

A much more serious problem is potential omitted variable bias. It is hard to specify even
theoreticaly which variables should impact upon a country’s commitment with respect to a certain
environmental aspect. It is even more difficult to construct actua specific control variables. We have
tried to include as many theoreticaly justified control variables as we could. But if there are any other
potentially omitted variables that are corrdlated with democracy or income, then omitted variable
bias could pose problems for our estimations. We have therefore developed a smultaneous eguation
model, in which both income and democracy are endogenized and explained as a function of
exogenous variables, so-cdled indrumentd variables. If the positive and datidticaly sgnificant effect

of democracy on environmental commitment is gtill discernible in this Smultaneous equation modd,
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then we have good reason to believe that it is not due to omitted variable bias. Thiswill hold true as
long as we believe, not unredidicdly, that our insruments are not corrdated with any potentidly
omitted variable. Indeed, we test this assumption viatests of over-identifying redtrictions.

The instrumental variables we use are based in the theoretica literature explaining cross-country
differences in income and democracy and can explain asubstantid part of the variation in income and

democracy in our sample. We use as instruments for democracy the following varigbles:

The percentage of Mudim people among the tota population. Data are taken from La Porta et
a. (1999). Huntington (1991: 307) suggests that Idamic doctrine ‘ contains eements that may be
both congenia and uncongenia to democracy’. He argues, however, that on the whole countries
with a srong Mudim population are less likely to be democratic because Idam ‘rgects any
diginction between the reigious community and the politicd community’ (ibid.). Such a
distinction proved necessary for the development of democracy in other countries.

A dummy vaiable for countries with a Confucian tradition encompassng China, North and
South Korea, Singapore and Vietnam. According to Huntington (1991: 300) classc Chinese
Confucianism and its derivatives presents a barrier to democratization because it emphasizes ‘the
group over theindividua, authority over liberty, and responghilities over rights .

A dummy variable for fossl fue exporters, taken from World Bank (2001b). Ross (2001)
argues that countries that export fossl fuels are less likely to be democratic. Foss| fud,
particularly oil, exporters might be able to dampen calls for democracy with low tax rates and
high government spending and to install security forces to repress such calls. The dependence on
fossl fud exports dso could imply a deay of modernization effects where the rdative lack of

jobsin theindustria and service sectors could trandate into less demand for democratic reforms.
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A dummy variable for countries with a Sociaist legd tradition, taken from La Porta et a. (1999).
They argue that ‘socidist law is a clear manifestation of the Stat€' s intent to create indtitutions to
maintain its power and extract resources, without much regard for protecting the economic
interests or the liberties of the population. The god of socidist bw is to keep the Communist
Party in power, not to protect property or freedom.” (La Porta et d. 1999: 231). In our source
countries in trangtion like the former Communist Centra and Eastern European countries are
coded as having a Socidist legd tradition. The law has changed quite tremendoudy and is no
longer socidist in many of these countries. However, the incluson of these countries can be
judtified by the fact that the legacy of socidism makes it more difficult for these countries to

achieve democracy dl other things equd.

In deriving ingruments for income we follow the “geography hypothess’ explandtion of cross-
country differences in income levels, which relates such differences to geographic, climatic or
ecologica differences across countries (see, for example, Gadlup, Sechs & Mdlinger 1999,
McArthur & Sachs 2001). For example, tropica areas are faced with higher human and agricultura
disease burdens. Countries with better access to sea coasts and navigable rivers are favored by
lower trangportation and trading costs. We note that there is a competing “ingtitutional hypothesis’,
which explains such differences with reference to the indtitutiona organization of societies (see, for
example, Sokoloff & Engerman 2000; Engerman, Haber & Sokoloff 2001; Acemoglu, Johnson &
Robinson 2001ab; Easterly 2001). In our view the contest between the two hypotheses is
unresolved. More importantly, we believe that the mgor difference between these two competing
hypothesis is founded in the exact mechanism through which geography affectsincome, but that both
hypotheses in the end refer to geographica factors as the source of explaining variation in cross-

country income levels. For example, Acemoglu, Johnson & Robinson (20018) suggest that where
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European stlers were confronted with high mortdity rates in the colonized aress, they were less
likely to settle and more likdly to ingtdl extractive ingtitutions. Engerman, Haber & Sokoloff (2001)
argue tha colonies in tropical ecozones were conducive to growing crops such as sugar cane that
promoted the use of dave labor, cregting enormous inequalities and a drag on economic
development.

For the purpose of this paper, the exact way in which geography affects income levels does not
matter so much. We can keep these mechanismsin akind of black box since our am isto insrument
for income with exogenous variables, not to explain the specific causd effects of cross-country
differences in income levels. Given this, we use the ingruments put forward by the ‘geography
hypothesis’ since they are avallable for many more countries than the main insrumenta variable used
by the “indtitutional hypothesis’ (European settler mortdlity in the 17", 18™ and 19" century). As
ingruments for income we use the following variables, (with one exception, dl data taken from

Gdlup, Sachs & Médlinger (1999):

The share of land area in the geographica tropics. The absence of frost days leads to higher
disease burdens and lower agriculturd productivity, which hinders the development of tropical
countries (Galup, Sachs & Méllinger 1999; Magters & McMillan 2001).

The share of population living within 100 kilometers to a sea border or navigable river. Accessto
sea borders or navigable rivers lowers transportation costs and alows countries to expand their
trading, thus promoting economic development (Gallup, Sachs & Méellinger 1999).

The amount of a country’s hydrocarbon wedlth, which fudled early economic devel opment
(Gdlup, Sachs and Mdlinger 1999).

A dummy variable for countrieswith a Socidist legd tradition, taken from La Porta et d. (1999).

Thejudtification for the incluson of this variable is the same as given above for itsincluson as an
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insrument for democracy. Once again, we gtick to La Porta et a.’s coding of countries in
trandtion as having a Socidist legd tradition. The legacy of socidism makes it more difficult for

these countries to achieve high income levels al other things equdl.

One might wonder whether the instrumental variables we use should be allowed to have adirect
effect on environmental commitment as well. Of course, we could never dlow dl of the insrumentd
varigbles to have a direct effect on environmenta commitment as this would lead to a non-identified
model. However, is there any reason why one or the other of the insrumenta variables should have
a direct effect on environmenta commitment in addition to its indirect effect via democracy or
income? In our view, there is absolutely no reason to presume that any of our insrumenta variables
should have a direct effect on one of our proxy variables for environmenta commitment. Thereis one
exception. One could speculate that hydrocarbon wedth and being a fud exporter might have an
effect on a country’s willingness to sgn the Kyoto Protocol. However, since we control for OPEC
membership we control for the organized form of the countries with the grestest hydrocarbon wedlth
and fuel exports dready. We have therefore decided to dlow an impact of our instrumental variables
on environmental commitment only viathe variables they ingtrument for.

All estimations were undertaken with three-stage least squares (3SLS) in STATA. Three-stage
least squares involves three sieps Firdt, predicted or insrumented vaues of the endogenous
vaiables are generated, using dl exogenous varidbles in the system. Second, a cross-equation
covariance matrix is esimated. Third, the eguation with the environmenta commitment as the
dependent variable is estimated with generalized least squares using the instrumented variables, other
exogenous variables as well as the estimated covariance matrix. The estimation technique 3SLS has
the important advantage over two-stage least squares (2SLS) that it uses the covariance matrix of

disturbances, which improves the efficiency of edtimation leading to smdler standard errors.
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However, this improvement depends on the consstency of the covariance matrix estimates, snce
with 3SLS the misspecification of one equation affects the estimates in dl other eguations. In
sengtivity andysis we have therefore tested the system of equations with 2SL S instead and found no
substantial changes.

Three-stage least squares assumes that the dependent variable is continuous. Some of our
proxies for environmentd commitment, however, are binary and not continuous. The signing or
ratification of an MEA (multilatera environmental agreement), membership in an EIO (environmentd
intergovernmental organization), and the exisence of a NCSD (national council on sustainable
development) are binary choices that reflect commitment to environmenta policies. As binary
choices, these variables are not continuous. In the single equation models we have used probit to
edimate these modds, a maximum likelihood estimation technique. There is no reedily available
maximum likelihood estimation technique that can account for the Smultaneous structure accounted
for in our 3SLS estimations. To provide consistent results across estimations, for both continuous
and binary dependent variables, we have used the same estimation technique. Applying a linear
probability modd such as 3SLS to a binary dependent variable unfortunately suffers from some
shortcomings. In particular the errors are dependent on the coefficients. Aldrich and Nelson (1984)
demongtrate, however, that this is not necessxrily a fata problem. More importantly, we find
remarkably robust results across al of our estimations, regardless of whether the dependent variable
is binary or continuous. Given the consstency between the single equation probit estimations and the
3SLS egimations, we believe our results indicate a clear relaionship between democracy and

environmental commitment.

< Insert Table 4 about here >
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Table 4 presents the results for the estimations of the smultaneous equation model. The top of
this table shows the edstimated coefficients for the eguation with the proxy for environmentd
commitment as the dependent variable. As before, the numbers report coefficients, standard errors
and p-vaues in that order. The set of coefficients belonging to the equation with logged income as
the dependent variable follow on the next page. At the bottom of that table are the coefficients with
democracy as the dependent variable.

Democracy as measured by the Polity variable works quite well as a predictor of environmenta
commitment. The variable assumes sgnificance in the case of the Stockholm Convention and the
Biosafety Protocol as well as the aggregate MEA variable. More democratic countries are aso
estimated to participate in more environmenta intergovernmenta organizations and to have a higher
share of their land area under protection status. They are more likely to have a Nationad Council on
Sudainable Development and have less information missng from the Environmental Sugtainability
Index. Besides democracy, we find that richer countries in the mgority of instances and more
populous countries in some instances exhibit stronger environmental commitment in accordance with
our theoretical expectaions. The results on the specific control variables are as before, with the
exception of population density, which loses Sgnificancein 3SLS.

In summary, we find evidence for an effect of democracy on environmental commitment in
amog dl cases even after endogenizing both income and democracy. But are our exogenous
variables vaid insruments? To test this we had to undertake tests for over-identifying restrictions,
which effectively tests for whether some of the insruments at least are uncorreated with the
sructura error and therefore with any potentidly omitted variable. Since STATA does not have a
routine to test for over-identifying regrictions after 3SLS, estimations were repeated for the Polity
democracy varidble in EViews with a Generd Methods of Moments estimator and consecutive tests

for over-identifying redrictions. In the vast mgority of cases, the null of valid redtrictions faled to
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become regjected. In a few ingtances the test gatistic assumed margind significance. However, with
one exception, in dl of these cases employing one of the other democracy variables lead to a
successful passing of the test of over-identifying redtrictions whilst dso having a sgnificant effect on
environmental commitment. We are therefore confident that the exogenous variables we use are vdid
ingruments for income and democracy. The one exception is for the dependent variable “Number of
environmenta intergovernmenta organizations in which a country participates’. For this varigble we
cannot be confident that the instruments are valid and the modd is correctly specified (Davidson &

Mackinnon 1993).

8.3 The effect of income inequality on environmental commitment

As a next gep, we wanted to andyze the effect of income inequality on environmenta commitment,
using the ratio of the income share of the highest 10 per cent of households to the lowest 20 per cent
as our variable. Data are taken from World Bank (2001a) and Encyclopedia Britannica (2001).
Income inequdlity could have an effect on environmental commitment in two ways. First, there could
be a direct effect. Boyce (1994) argues that greater levels of income inequdity lead to more
environmental degradation, whereas Scruggs (1998) suggests the opposite might be the case®
Torras & Boyce (1998) find some tentative evidence that income inequadity is associated with worse
environmental outcomesin terms of air and water pollution, Scruggs (1998) finds some evidence that
points in the oppodte direction. We therefore tested whether income inequdity has any impact on
environmenta commitment. Second, income inequdity could have an effect on environmentd
commitment through either democracy or income. Some argue that democracy and inequdity are
intrindcdly linked. Vanhanen (1990; 1997, 2002) suggests that democratization is rooted in

conditions in which power resources have become so widdly distributed that a sngle group is no

® The detail ed arguments are quite complex and cannot be dealt with here.
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longer able to suppress its competitors or to maintain its hegemony. According to this perspective, a
country’s inditutional composition stems from patterns d resource didribution, which in turn are a
product of nature and history. Similarly, some economigs argue that income inequaity causes
underdevelopment (Easterly 2001). Income inequdity can therefore have a negative effect on
environmental commitment vialits negative effect on a country’sleve of democracy and income.

To test these various potentid effects of income inequality we estimated severa model
specifications. We andyzed the effect of inequdity as an exogenous variable, as an insdrumentd
variable for both democracy and income, as an insrumenta varigble for income done, as a fully
endogenized variable with direct effects on environmenta commitment, and as afully endogenized
varigble with direct effects on environmental commitment as well as indirect effects, usng inequaity
as one of the explanatory variables for democracy and income. This last modd is the most generd
one, dlowing inequdity to affect environmenta commitment through al ways possible.

In endogenizing inegqudity we have chosen to use dmog the same insrumental variables as
Eagterly (2001). These ingruments are dummy variables indicating whether a country produces any
positive amount of the following commodities: bananas, coffee, maize, millet, rice, sugarcane, wheat,
copper, silver and rubber, respectively. Data are taken from FAO (2002). In addition, we use the
same dummy for whether a country is a foss| fud exporter from World Bank (2001b) we aso use
as an ingrument for democracy. The idea behind these instruments is that naturd conditions
favorable for the harvest of certain crops and the extraction of certain natura resources were dso
hisoricaly favorable for promoting high inequdity in these countries vice versa for certain other

crops. For more detail, see Eagterly (2001) and the references cited therein.

< |nsert Table 5 about here >
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Table 5 presents results for the mode that endogenizes inequdity and alows for an effect on
environmenta commitment both directly and via democracy and income. The dructure of thistableis
the same as for table 4. The principa problem with these estimations is that the cross-naiond
coverage of measures of inequdity are spotty. Induding income inequdity not only reduces our
sample sze fromarange of 111-139 depending on the dependent variable to 105-123 observations.
More importantly, it aso leads to a biased sample since income inequdlity data are mainly missing for
non-democratic countries®* Furthermore, the cross-country comparability of income inequality data
is highly questionable and measurement errors are rampant (Atkinson and Brandolini 2001). Note
that n usng insdrumenta varigbles for income inequadity, we hope to have reduced problems with
measurement error somewhat if we assume, not unredigticaly, that our instruments are not correlated
with the measurement error.

Having noted the problems with the income inequdity variable, we neverthe ess present resultsin
table 5. Income inequdity has a negative indirect effect on environmental commitmert via its
detrimentd effect on democracy in accordance with Vanhanen (1990; 1997; 2000). Contrary to
Eagterly (2001), however, we do not find a detrimentd effect of inequdity on income. In some
cases, inequdity is estimated to aso have a direct effect on environmenta commitment. However,
the direction of the effect is inconsstent across our range of proxy variables for environmentd
commitment. On the one hand, inequdity is estimated to have a postive effect on a country’s
willingness to sgn or raify more multilatera environmental agreements and to participate in

environmenta intergovernmental organizations. On the other hand, inequdlity is estimated to have a

! We could not establish inequality data for the following countries: Afghanistan, Albania, Angola, Bahrain,
Belize, Bhutan, Cameroon, Comoros, Cuba, Cyprus, Democratic Republic of Congo (Zaire), Djibouti, Equatorial
Guinea, Eritrea, Haiti, Irag, Kuwait, Libya, Macedonia, North Korea, Oman, Qatar, Saudi Arabia, Somalia, Suriname,

Syrian Arab Republic, United Arab Emirates, Y ugoslavia (Serbia/M ontenegro).
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negdtive effect on a country’s environmenta commitment in terms of CITES reporting requirements
met, the percentage of land area under protection status and the availability of environmentaly
relevant information. Income remains Satisticaly sgnificant in the mgority of cases very smilar to the
results reported in Table 4, where income inequality was not included. Democracy does not fare
quite as wdl. It is edimated to have a podtive effect on participation in environmentd
intergovernmental  organizations, land protection and avalability of environmentaly relevant
information. We would like to stress, however, that these results need to be treated with greet care,
particularly because the sample is biased due to the fact that income inequality data are missng

mainly for non-democracies.

8.4 Which aspects of democracy are the most important drivers of environmental
commitment?

Democracy is a complex concept and the variables we use combine various conceptudly distinct
information into one single aggregate index. We examined which aspects of the aggregate democracy
varidble are the most important drivers of environmenta commitment. We utilized a decomposition of
two of our aggregate indices of democracy, namely political participation, executive constraints
and executive recruitment.

Contrary to executive recruitment and executive constraints the political participation
measure was not taken directly from the Polity data set. This is because there are severd problems
with the Polity participation index. First, the components of the index are rather subjective. Second,
the criterion for coding a polity as having regulated and competitive participation ignores aspects of
enfranchisement that to some extent serve to define modern democracy. For instance, a polity that
prohibits women, ethnic minorities, or non-property owners from voting is often regarded as having

the same levd of participation as a polity thet grants voting rights to al groups. Third, the Polity
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coding scheme classfies a large share of the palities as factiond systems. Indeed, up to 40% of al
polities fit this description. In polities with *factiond’ participation, thereis a’ pattern of intense, often
violent competition between ‘in’ and ‘out’ factions, each having a fragile gragp of power (Gurr,
1974: 1486). The problem is that factiondism does not address the ingdtitutional compostion of a
country, but rather an outcome of an inditutional arrangement.

Instead of taking over the data from the Polity participation index, we have therefore taken our
data on participation from Gates et d. (2001). These authors have transformed the raw participation
measures composing an aspect of the Polyarchy data set (Vanhanen 2000). Gates et a. (2001)
undertake two sorts of transformations: Firdt, they modify Vanhanen's participation index if the
percent of the valid votes won by al parties except the plurdity winner or winning eectord dlianceis
less than 30%. This transformation is useful for parsng out polities that have had very high
participation in eections in which there were no red dterndives (e.g., the former communist states).
If there is no red choice, the election does not redly play arole in the sdection of the executive,
Second, Gates et d. (2001) take the naturd logarithm of Vanhanen's participation index before they
multiply it with his competition measure. Thisis in order to impose a margindly decreasing effect of
participation. The effect of a change from 5% to 15% of the population voting is a much more
sgnificant shift than is a change from 45% to 55%. After these transformations were undertaken, the
final participation measure then ranges between 0 and 4.5, where the higher number indicates gresater
levels of participation. All observations with 0% participation were given an additiond 0.001% in
order to avoid mathematicaly undefined terms.

Table 6 reports our estimation results entering the three dimensions of democracy in lieu of the
aggregate Polity variable. In most cases participation isthe variable that tests Sgnificantly. What this
means is that the strength of environmental commitment is likely to depend most on the fundamentd

aspect of democracy, which in our view is participation.
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< Insert Table 6 about here >

8.5 Isregimeingtability detrimental to environmental commitment?

A number of studies regarding the effects of democracy distinguish between the level and stability
of democracy.” Thus, we wanted to find out whether countries that suffer from regime instability
exhibit less environmental commitment. To test this, we constructed a variable measuring the number
of times the politica regime within a country has changed since 1960 or since independence if a
country achieved independence after 1960 (data on independence taken from the Correlates of War
dataset (Singer & Smdl 1994)). Regime change is defined as any change in indicators that resultsin
a movement from one category in the Executive dimengion, a change of a least two units in the
Condraints dimenson, or a movement in the Participation dimenson of more than 0.5 in ether
direction from the origind leve (these three dimensons follow from Gurr’s conceptudization of the
authority patterns of a politica system as introduced above). If a politica system experiences two
consecutive one-unit changes in Condraints, we define the second of these as a polity change. The
cregtion or dissolution of dtates is dso defined as a polity change. Finaly, we define a regime as a
political system between two polity changes. Data are taken from Gates et d. (2001).

Interestingly, contralling for the current regime type, we do not find a atisticaly sgnificant
negative impact of regime ingtability on environmental commitment (results not reported). This could
be due to measurement problems. Gates et a.’s (2001) definition of political change is extremely
sengtive to political change. Minor twitches in the politicd system are regarded to be sgns of

political ingability. Unfortunately they do not make a didtinction between minor and sgnificant

2 SeeHegre, et al. (2001) who examine both level and stability with regard to the onset of civil war.
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political changes. The dternative explanation is that political ingability smply has no datigticaly

sgnificant reaionship with environmental commitment.

8.6 Do countriesin conflict exhibit weaker environmental commitment?

Given the recent interest in the relaionship between conflict and the environment, we wanted to find
out whether countries in conflict exhibit wesker environmenta commitment. Conflict could have a
negative impact on environmental commitment for a number of reasons. Perhgps the most important
one is that during conflict and in its aftermath attention and priority is likely to shift towards the
conflict itsef and deding with the damages it inflicts upon society and economy. Of course,
environmental damage caused by conflicts might induce governments to exhibit greater environmental

commitment in order to mitigate the damages, but we would expect this contrary effect to be of

second order relevance. To test the potentia negative aggregate effect of conflict on environmenta

commitment, we congructed three dummy varigbles: One for whether a country was in conflict of

smdl size in the years 1995 to 2000, another one for whether a country was in conflict of large size
during the same time period. The third dummy varidble is for large civil conflicts. Small conflict is
defined as any type of amed conflict resulting in more than 25 casudties in any one year. The
threshold is much higher for large conflicts, which require more than 1,000 battle desths in a single
year to qudify. It is clear that due to the higher threshold, the dummy for large conflicts is nested
within the dummy for smal conflicts. In addition, we congructed three continuous varigbles
measuring the number of smdl and large conflict years as well as large civil conflict years a country
experienced during the 1990s. All these data were taken from Gleditsch et d. (2001). In the vast
magority of cases we do not find a datisticaly sgnificant negative effect of conflict experience on

environmental commitment (results not reported). This holds true independent of whether we enter
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ether the dummy or continuous variables in isolaion or in combination and holds true for both small

and large conflicts as well as for the subset of large civil conflicts.

9. Conclusions

Taken together, the results reported in the last section povide strong evidence in favor of our
hypothesis that democracies exhibit stronger environmenta commitment than non-democracies. This
result gppears to be relatively robust with respect to our different proxy variables of environmenta
commitment. For the great mgority of these proxies the democracy variable not only has the
expected Sgn, but it isdso Satidicdly sgnificant.

We conddered whether the correlaion between income and democracy is likely to create
problems for our estimations. However, we believe that the correlation istoo small to create serious
problems. In other words, there is no reason to presume that the estimated postive effect of
democracy Ssmply picks up an effect that might as well be accounted for by income.

To invesigate whether the effects of democracy and income on environmental commitment
auffer from omitted variable bias, we used three-stage least squares estimations for a Smultaneous
equations model. We found no evidence that our results are triggered by omitted variable bias. We
are therefore confident that both income and, in particular, democracy truly have a datigicdly
sgnificant impact on environmentad commitment.

Both income and democracy have an important positive and synergistic effect on environmenta
commitment in most cases. Figure 1 showsthis nicdly for the proxy variable “Percentage of land area
under protection status’. It uses the estimated coefficients from table 3, holding population size and
population dendty at their sample mean and defining low income and democracy as one standard

deviation below the sample mean, high income and democracy as one sandard deviation above the
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mean. Countries with low income and low democracy have put the lowest percentage of their land
area under protection status. The Stuation improves subgantidly if income rises to high leved, even
more 0 if, indead, democracy rises to high level. However, a truly outstanding leve of
environmental commitment is only esimated for a country with both high income and high

democracy.

< Insert Figure 1 about here >

We adso examined the effect of inequdity on environmental commitment. Inequdity hes a
negdtive effect on environmental commitment via its negative effect on democracy. In some cases,
inequality was a0 estimated to have a direct effect on environmenta commitment. However, the
direction of the effect is inconsstent across our range of proxy variables and no definite conclusons
can therefore be drawn on the direct effect of inequdity on environmental commitment. Our
estimated results aso have to be treated with care because the sample size becomes smdler and the
sample becomes biased if income inequdity is included. Even then, democracy remains a sgnificant
positive factor in the case of three proxy variables for environmenta commitment.

Conflict is known to take priority and attention away from “soft” issues such as the environment
a the same time as it inflicts environmental destruction upon society. Also, recently environmental
issues have gained increased attention more generdly in the conflict literature (Diehl & Gleditsch,
2001). Therefore, we were interested in finding out whether conflict had an effect on a country’s
environmental commitment, which on aggregate we would expect to be a negative one. We find no
evidence for such an effect. Whatever negative impact conflict experience might have on a country, it
does not trandate into any less environmental commitment, at least not as mesasured by our proxy

variables.
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Political participation is the most important aspect of democracy that accounts for environmental
commitment. The more exclusonary the political sysem, the less likdly it will exhibit environmenta
commitment. At least with regard to the environment, getting more people involved in the politica
process is better than other types of palitica reforms. Other dimensions of politica authority, such as
executive recruitment and executive condraints play a lesser role with respect to environmenta
commitment. Smilarly, political ingtability is not associated with environmental commitment. The type
of political system isimportant, but not the frequency of changesin the system.

Democracies clearly suffer from deficiencies and even failures with respect to environmenta
commitment as well. For example, future generations are affected by environmenta degradation, but
cannot express their preferences in the politicd market place of the present. Environmenta
degradation that cuts across nationa boundaries may be hard to counteract without the existence of
a transnationd politica authority. Environmental degradation dso cuts across adminidrative
boundaries within nation-states, which renders policies successfully addressing these problems more
difficult (Dodeman 1997). But the point is that non-democracies equdly suffer from these

deficiencies, if not more. While democracy is less than perfect, thereis no better aternative.
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Table 1. Pearson correlation matrix for democracy varigbles (N = 159).

| mREE POLIT GOV VAN
FREE 1.00
POLIT 92 1.00
Gov 94 83 1.00
VAN 81 77 8l 1.00

FREE: Joint index of Freedom House political rights and civil liberties variables.
POLIT: Polity index of democracy minus autocracy.

GOV: World Bank Governance variable.

VAN: Vanhanen' sindex of democracy.
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Table 2. Pearson correlation matrix for dependent variables (N = 101).

MEAs #env. 10 cites landprot. NCSD ES
MEAs 1.00
#env. 10 49 100
cites 25 43 1.00
landprot. 23 19 32 1.00
NCSD 21 23 A1 16 1.00
ES 54 64 51 17 3 1.00

MEAs: Sum of Multilateral Environmental Agreements a country has signed/ratified (O to 4).
#env. 10: Number of environmental inter-governmental organizations a country participatesin.
Cites: Percentage of reporting requirements met of the Convention on International Trade in Endangered Species

of Faunaand Flora.
Landprot.: Percentage of land area under protection status.

NCSD: Dummy for the existence of a National Council on Sustainable Development.

ESI: Number of environmentally relevant variables available.
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Table 3. Single equation andysis of environmental commitmen.

Kyoto Copenhag Stockholm Biosafety MEAs #env. 10 Cites Landprot. NCSD ESI
InGDP 0.231 0.174 0.090 -0.010 0.381 2.993 8.632 1.031 0.073 2.486
0.047 0.040 0.045 0.040 0.079 0.451 2.384 0.564 0.030 0.256
0.000 0.000 0.045 0.800 0.000 0.000 0.000 0.070 0.016 0.000
polity 0.017 0.010 0.020 0.026 0.081 0.205 1.252 0.275 0.016 0.244
0.008 0.006 0.006 0.006 0.014 0.073 0.543 0.099 0.005 0.052
0.030 0.092 0.001 0.000 0.000 0.006 0.023 0.006 0.001 0.000
INPOP 0.071 0.020 0.086 0.097 0.155 2.089 7.382 0.108 0.073 1.623
0.034 0.030 0.038 0.036 0.065 0.295 2417 0.367 0.023 0.166
0.038 0.506 0.021 0.008 0.018 0.000 0.003 0.768 0.001 0.000
opec 0.106
-2.450
0.072
INCFCexport 0.004
0.002
0.045
INCHEMexp -0.079
0.056
0.156
INSPECIESpc 0.078 4971
0.029 2461
0.007 0.046
popdensity -0.008
0.004
0.034
constant -46.662 -87.074 -2.756 5.929
6.072 36.693 7.178 3.622
0.000 0.019 0.702 0.104
Pseudo R’ 0.285 0.233 0.127 0.152 0.162 0.218
R-squared 0.529 0.358 0.118 0.693
N 153 153 153 153 153 121 115 141 153 122
Est. technique  Probit Probit Probit Probit  Ord. Probit  OLS OoLS OoLS Probit oLs
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Table 4. Three-stage least squares andysis of environmental commitment.

Kyoto  Copenhag Stockholm Biosafety  MEAs  #env. IO Cites _ Landprot. NCSD ESI
InGDP 0.186 0.147 0.105 -0.019 0.294 2.480 7.985 -0.174 0.001 2.340
0.053 0.045 0.063 0.054 0.117 0.575 3410 0.863 0.042 0.345
0.000 0.001 0.098 0.724 0.012 0.000 0.019 0.841 0.977 0.000
polity 0.013 0.005 0.020 0.021 0.081 0.452 1116 0.426 0.018 0.273
0.011 0.009 0.009 0.011 0.022 0.122 0.749 0.164 0.008 0.072
0.235 0.546 0.028 0.055 0.000 0.000 0.136 0.010 0.022 0.000
InPOP 0.043 0.001 0.078 0.077 0.125 2125 5.837 0.037 0.079 1.650
0.026 0.025 0.043 0.031 0.063 0.309 2170 0.449 0.022 0.189
0.094 0.956 0.073 0.013 0.046 0.000 0.007 0.934 0.000 0.000
opec -0425
0.172
0.014
INCFCexport 0.006
0.002
0.007
INCHEMexp -0.080
0.060
0.187
INSPECIESpc 0.083 4371
0.029 2560
0.004 0.088
popdensity -0.004
0.005
0.439
constant -1.736 -0.504 -1.409 0.138 -2.218 43971 -59.385 7536 -0.562 6.570
0.603 0.568 1.036 0.615 1.374 6.880 36.425 9.751 0.494 4152
0.004 0.375 0.174 0.822 0.106 0.000 0.103 0.440 0.255 0.114
p-value Chi2 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.032 0.000 0.000
# observations 139 139 139 139 139 118 111 135 139 118
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Table 4 (continued).

NGDP  InGDP  IhGDP InGDP IhGDP InGDP InGDP InGDP InGDP _ InGDP
%lndtopcs 1470 1472 1473 1470 1473 1531 1700 4502 1457 1527
0144 0144 0144 0144 0144 015 0155 0142 0143 0156
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
% pop 100km 1235 1232 1239 1233 1217 1214 1200 119% 1195 1218
0178 0178 0178 0178 0178 0186 0193 0177 0176 0186
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
hycrocarbon 0037 0036 003 0037 0037 005 0040 0033 0039  00%
0014 0014 0014 0014 0014 005 0016 0014 0014 0015
0008 0009 0010 0008 0008 0101 0010 0019 0004 000
socdistlegacy 0360 0369 0372 0365 0366 0379 0206 0318 0369 0417
0167 0167 0167 0167 0167 0185 0214 0163 0165 0185
0032 0027 0026 0029 0029 004 0167 006 0025 0024
constart 8516 8521 8518 8517 8525 8616 8705 8545 852 8619
0144 0144 0144 0144 0144 0153 0155 0141 0142 0152
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
pvalue Ch2 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
Polity  Polty  Polty  Polty  Polty Polty  Polty  Polity  Polty  Polity
% musim 0116 0117 016 0116 0116 0115 0113 0115 0116 0120
0012 0012 0012 0012 0012 002 0014 002 0012 0012
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
confucianism 6379 6379 635 6357 638 8118 6193 6449 6388 7280
2471 2468 2473 2473 2473 2163 2402 2435 2473 2264
0010 0010 0010 0010 0011 0000 0010 0008 0010 OO0l
fuelexporter 3523 3366 3435 3424 340 3727 4288 3278 3443  38%5
0944 0943 0944 094 0944 0913 0951 0945 0944 0942
0000 0000 0000 0000 0000 0000 0000 0001 0000 0000
socidlistlegacy 3218 2987 3006 3077 3112 3853 4489 3314 30% 2531
1000 0999 1001 1001 1001 098 132  09%8 1001 1010
0001 0003 0002 0002 0002 0000 0001 000l 0002 0012
constart 7877 7810 7840 7837  78% 8827 8484 785 784 8633
0630 0630 0631 0631 063 0604 0647 0635 063 0610
0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
pvalue Ch2 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
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Table 5. Three-dage least squares andlysis of environmenta commitment with income inequaity

included.
Kyoto Copenhag Stockholm Biosafety MEAs # env. IO Cites Landprot. NCSD ESI
InGDP 0.343 0.221 0.254 0.091 0.847 2.908 5.738 -1.805 0.034 2.396
0.069 0.062 0.087 0.075 0.161 0.699 3.706 1.198 0.054 0.412
0.000 0.000 0.004 0.224 0.000 0.000 0.122 0.132 0.524 0.000
polity -0.017 -0.001 0.000 0.002 -0.012 0.448 0.576 0.731 0.011 0.217
0.014 0.012 0.013 0.015 0.030 0.150 0.778 0.232 0.010 0.087
0.204 0.922 0.971 0.919 0.698 0.003 0.459 0.002 0.280 0.013
InPOP 0.021 -0.017 0.099 0.053 0.052 1.986 7.710 -0.068 0.057 1.554
0.030 0.027 0.047 0.035 0.069 0.320 2.202 0.510 0.023 0.192
0.495 0.515 0.035 0.128 0.446 0.000 0.000 0.894 0.013 0.000
inequality 0.026 0.017 0.021 0.024 0.109 0.314 -3.495 -0.526 -0.006 -0.181
0.016 0.014 0.016 0.022 0.037 0.185 1.216 0.290 0.012 0.104
0.105 0.226 0.178 0.284 0.003 0.089 0.004 0.070 0.600 0.083
opec -0.388
0.200
0.053
INCFCexport 0.006
0.003
0.031
INCHEMexp -0.127
0.062
0.040
INSPECIESpc 0.071 9.555
0.048 3.414
0.138 0.005
popdensity -0.007
0.006
0.198
constant 4.897 5.177 5.352 5.244 5.332 4.064 4.812 5.435 5.377 3.632
1.452 1.562 1.512 1.543 1.423 1.473 1.735 1.501 1.518 1.482
0.001 0.001 0.000 0.001 0.000 0.006 0.006 0.000 0.000 0.014
p-value Chi2 0.000 0.000 0.002 0.008 0.000 0.000 0.000 0.012 0.002 0.000
# observations 123 123 123 123 123 109 105 120 123 109
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Table 5 (continued).

InGDP InGDP InGDP INnGDP InGDP InGDP InGDP InGDP InGDP InGDP

% land tropics -1.492 -1.364 -1.507 -1.527 -1.471 -1.697 -1.632 -1.600 -1.491 -1.694
0.185 0.182 0.186 0.185 0.185 0.210 0.206 0.181 0.186 0.210

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

% pop 100km 1.272 1.258 1.256 1.249 1.240 1.352 1.225 1.227 1.252 1.347
0.190 0.191 0.191 0.191 0.189 0.201 0.205 0.191 0.190 0.201

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

hydrocarbon 0.032 0.027 0.028 0.029 0.028 0.028 0.033 0.027 0.032 0.028
0.016 0.016 0.016 0.016 0.016 0.016 0.017 0.016 0.016 0.016

0.043 0.082 0.080 0.063 0.073 0.087 0.054 0.077 0.041 0.086

socialist legacy -0.288 -0.403 -0.380 -0.363 -0.391 -0.240 -0.294 -0.334 -0.331 -0.285
0.194 0.193 0.195 0.195 0.194 0.214 0.239 0.192 0.194 0.214

0.138 0.037 0.051 0.062 0.044 0.262 0.219 0.081 0.088 0.182

inequality -0.010 -0.046 -0.011 -0.008 -0.022 0.041 -0.013 0.003 -0.013 0.038
0.032 0.030 0.032 0.031 0.032 0.036 0.031 0.031 0.032 0.036

0.752 0.121 0.722 0.788 0.500 0.247 0.682 0.929 0.675 0.288

constant 8.595 8.811 8.640 8.628 8.700 8.362 8.741 8.580 8.635 8.393
0.240 0.234 0.242 0.239 0.242 0.259 0.231 0.239 0.242 0.259

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

p-value Chi2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Polity Polity Polity Polity Polity Polity Polity Polity Polity Polity

% muslim -0.107 -0.110 0111 -0.112 -0.113 -0.105 -0.109 -0.113 -0.112 -0.114
0.013 0.013 0.013 0.013 0.013 0.012 0.013 0.013 0.013 0.012

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

confucianism -5.959 -6.503 -6.584 -6.524 -6.586 -8.246 -6.547 -6.147 -6.767 -7.259
2.176 2239 2.269 2.257 2.218 1.986 2.218 2.199 2.254 2.083

0.006 0.004 0.004 0.004 0.003 0.000 0.003 0.005 0.003 0.000

fuelexporter -2.655 -2.380 -2.375 -2.657 -2.277 -2.304 -3.434 -2.264 -2.491 -2.742
1.127 1.069 1.128 1.083 1.129 1.011 1.024 1.137 1.127 1.085

0.018 0.026 0.035 0.014 0.044 0.023 0.001 0.046 0.027 0.011

socialist legacy -6.821 -5.522 -5.916 -5.475 -5.564 -5.916 -5.259 -6.425 -5.808 -4.633
1.115 1124 1.153 1.137 1.135 1.058 1.372 1.133 1.147 1.118

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

inequality -0.838 -0.667 -0.793 -0.669 -0.784 -0.620 -0.458 -0.840 -0.772 -0.503
0.170 0.159 0.171 0.164 0.171 0.171 0.152 0.173 0.172 0.175

0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.004

constant 14.339 12.903 13.874 13.023 13.743 12.996 11.826 14.220 13.751 12.219
1.375 1.303 1.384 1.334 1.380 1.258 1.232 1.385 1.386 1.281

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

p-value Chi2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Table 5 (continued).

Inequality Inequality Inequality Inequality Inequality Inequality Inequality Inequality Inequality Inequality

bananas -1.918 -1.515 -1.284 -2.069 -1.610 0.273 -1.452 -1.228 -1.372 0.009
1105 1.208 1171 1184 1.063 1134 1.259 1.142 1.180 1.145
0.083 0.210 0.273 0.081 0.130 0.810 0.249 0.282 0.245 0.994
coffee 3072 2656 2.569 3412 2974 0.928 3.292 2.692 2.745 1.399

1247 1.352 1314 1.322 1.201 1219 1421 1311 1.323 1.233
0014 0.049 0.051 0.010 0.013 0.447 0.020 0.040 0.038 0.257
maize 1316 1135 1.377 1.587 1.322 0.408 0.145 0.916 1131 1.340
1.369 1.504 1454 1481 1.319 1428 1714 1424 1.464 1.442
0.336 0451 0.344 0.284 0.316 0.775 0.932 0.520 0.440 0.353

millet -1.499 -0.863 -0.781 -0.624 -0.770 -1.808 -1.182 -0.379 -0.888 -1.760
0.868 0.949 0.918 0.930 0.842 0.886 1.099 0.910 0.923 0.892
0.084 0.363 0.395 0.502 0.360 0.041 0.282 0.677 0.336 0.048
rice -0.303 -0.325 -0.700 -0.942 -0.943 0.178 2.543 -0479 -0.550 -0.073

1148 1.264 1.222 1.233 1.103 1.166 1570 1.230 1.230 1178
0.792 0.797 0.567 0.445 0.392 0.879 0.105 0.697 0.655 0.950

sugarcane 2755 3447 2.703 3.054 2.836 2.900 1.836 2422 2.857 2.813
1.340 1465 1.420 1.435 1.297 1.352 1.636 1.399 1.428 1.365
0.040 0.019 0.057 0.033 0.029 0032 0.262 0.083 0.045 0.039
wheat -0.972 -1.550 -1.603 -1.355 -1.302 -0.300 -1.576 -1.641 -1.550 -0.591

1.028 1123 1.088 1.099 0.995 1.066 1.196 1.074 1.094 1.075
0.344 0.168 0.141 0.218 0.190 0.779 0.188 0.127 0.157 0.582
copyper -0.960 -0.449 -0.954 -1.136 -0.790 -0.725 -0.235 -0.721 -0.765 -0.602
1120 1.238 1.195 1.207 1.077 1118 1426 1.164 1.203 1.128
0.391 0.717 0.425 0.346 0.463 0.516 0.869 0.536 0.525 0.594
silver 1.508 0536 1.327 1.394 1.073 1241 0.701 1.568 1.199 1.352
1175 1277 1234 1.253 1.140 1152 1469 1.209 1241 1161
0.199 0.675 0.282 0.266 0.347 0.281 0.633 0.195 0.334 0.244
rubber -0.829 -1.563 -1.042 -1.731 -1.312 -0.612 -1.355 -1.238 -1.293 -0.686
1157 1.268 1.227 1.242 1.119 1212 1344 1.198 1234 1.222
0473 0.218 0.396 0.164 0.241 0.614 0.313 0.301 0.295 0.575

fuelexporter 1453 1015 1.153 0.646 1.203 2412 0444 0.996 1175 2.098
1155 1.180 1173 1.158 1.098 1.037 1193 1.186 1.185 1.062
0.208 0.390 0.325 0.577 0.273 0.020 0.710 0.401 0.322 0.048
constant 32.840 32974 32912 33.378 32.909 33.235 33.343 32.749 32.268 32.758

3184 3.179 3.208 3.149 3.192 3.530 4.081 3.249 3172 3.498
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
p-value Chi2 0.000 0.000 0.001 0.001 0.001 0.000 0.000 0.003 0.001 0.000
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Table 6. Single equation estimations of environmenta commitment with disaggregated democracy

variables.
kyoto Copenhag Stockholm Biosafe MEAs
InGDP 0.247 0.153 0.081 -0.011 0.356
0.052 0.040 0.049 0.043 0.086
0.000 0.000 0.094 0.806 0.000
executive constraints 0.026 -0.001 0.010 0.045 0.088
0.031 0.029 0.029 0.030 0.062
0.409 0.981 0.737 0.135 0.151
executive recruitment -0.009 -0.002 0.011 -0.041 -0.030
0.043 0.039 0.042 0.046 0.092
0.844 0.962 0.794 0.369 0.748
participation 0.034 0.061 0.088 0.078 0.277
0.045 0.038 0.036 0.040 0.085
0.446 0.109 0.015 0.050 0.001
InPOP 0.079 0.027 0.078 0.108 0.166
0.035 0.030 0.038 0.035 0.066
0.022 0.372 0.040 0.003 0.011
opec 0.093
-2.640
0.066
INCFCexport 0.003
0.002
0.152
INCHEMexp -0.067
0.056
0.228
INSPECIESpc 0.087
0.028
0.002
Combined p-value
democracy variables 0.3912 0.1578 0.0019 0.0019 0.0000
Pseudo R-squared 0.2796 0.2198 0.136 0.1491 0.1569
# observations 151 151 151 151 151
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Table 6 (continued).

# env. 10s Cites Landprot. NCSD ESI
InGDP 3.026 7.377 0.882 0.075 2.436
0.501 2.449 0.633 0.032 0.287
0.000 0.003 0.165 0.019 0.000
executive constraints -0.072 -0.039 0.406 0.026 0.491
0.296 1.343 0.351 0.022 0.162
0.809 0.977 0.249 0.232 0.003
executive recruitment 0.747 0.419 0.546 -0.025 0.052
0.355 2.261 0.511 0.033 0.222
0.038 0.853 0.287 0.457 0.816
participation 0.421 5.951 0.234 0.048 0.381
0.462 2.693 0.449 0.028 0.298
0.364 0.029 0.603 0.089 0.204
InPOP 1.971 7.393 0.047 0.079 1.690
0.295 2.364 0.393 0.023 0.176
0.000 0.002 0.905 0.001 0.000
INSPECIESpc 5114
2.335
0.031
population density -0.008
0.004
0.037
constant -47.292 -87.874 -3.650 2.561
5.997 33.937 7.718 3.700
0.000 0.011 0.637 0.490
Combined p-value
democracy variables 0.058 0.1181 0.1629 0.0114 0.0007
R-squared 0.527 0.3404 0.1021 0.6846
Pseudo R-squared 0.2246
# observations 120 114 139 151 121
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Figure 1. The effects of income and democracy on land protection.
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