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ABSTRACT. If the demand for environmental goods is increasing with income,
democratization shifts the decisive power from a rich autocrat to a poorer individual
(decisive voter), so it should be associated with worse environmental conditions. In this
paper, it is shown through a theoretical model that: (i) democratization may have mixed
effects on the level of environmental quality, depending on the size of the price and
income effects on the demand for environmental quality associated with a decrease in
the decisive political actor’s wealth; and (ii) assuming that society is composed of two
classes of individuals with different levels of exposure to pollution, and assuming more-
over that the decisive voter belongs to the most exposed class of individuals while the
autocrat does not, democratization is beneficial for the environment, and the better the
effect on the environment, the bigger the difference in wealth between the two decisive
political actors.

1. Introduction

Theoretical and empirical literature about the effects of democracy on the
level of environmental quality is still inconclusive and does not provide
clear and unilateral answers as to the effect of different regimes on the envi-
ronment. In the 1970s, the dominant thinking was that democracy and its
associated liberties of consumption and procreation would have generated
ecological catastrophes (Hardin, 1968; Desai, 1998); recently, on the con-
trary, scholars have found a positive effect of democracy on environmental
quality, the main reason being the necessity for democratic governments to
be elected or re-elected, which makes them more prone to respect human
life, and then more responsive to life-threatening environmental degrada-
tion (Schultz and Crockett, 1990; Dasgupta and Maler, 1995; Payne, 1995;
Gleditsh and Sverdrup, 2003).

This paper is aimed at contributing to the debate about whether democ-
racy may be good or not for the environment. By means of a theoretical
model, the question I want to answer is: are democracies more pro-
environmentalist than autocracies? In order to answer this question, it
is important first of all to understand the difference between those two
regimes. In a (direct) democracy, decisions are made by majority voting,
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while in a dictatorship they are made by one or a group of a few
individuals. In practice, therefore, the decisive political actor is different,
and what makes them differ is often their wealth.

It is well known that wherever in the world, at any time in history,
kings, queens and dictators have been the richest and most powerful peo-
ple. From north to south, in developed and underdeveloped countries, in
communist and non-communist regimes, the only characteristic that this
variegated group of people has in common is a lofty position and vast for-
tune. Forbes, in an article appearing a few years ago,! estimated the Saudi
Arabian King Abdullah Bin Abdulaziz’s wealth at around 45 per cent of
the country’s US$340bn GDP. Brunei’s Sultan Haji Hassanal Bdkiah has an
estimated fortune of US$20bn in addition to benefits from petroleum and
natural gas fields. The President of the United Arab Emirates (UAE), Sheikh
Khalifa bin Zayed Al Nahyan, owns 90 per cent of the 2.5 million barrels a
day exported from the UAE and he alone represents two-thirds of the GDP.
Mutubu Sese Seko in the Democratic Republic of Congo (Zaire) during the
1970s benefited by around 15-20 per cent of Congo’s operating budget and
in the 1980s his fortune was estimated at US$5bn (Leslie, 1987). Rafael Tru-
jillo in the Dominican Republic had a fortune which amounted to 100 per
cent of the national GDP at current prices, and his family controlled almost
80 per cent of the country’s industrial production (Moya Pons, 1995). These
are only a few examples, but the list of very rich rulers could probably
be a manuscript on its own. From this perspective, a regime change from
dictatorship to democracy shifts the decisive power from the dictator to
the median voter, implying an impoverishment of the decisive political
actor and therefore a different willingness to pay (WTP) for environmental
protection.

If the demand for environmental quality was an increasing function of
income, dictatorship would be a panacea for the environment. Numer-
ous empirical studies suggest that WIP for environmental improvement
is an increasing function of wealth (Kristrém and Riera, 1996; Hokby and
Soderqvist, 2001; Miles et al., 2002). Richer people tend to express higher
WTP for environmental improvement than poorer people; that is, envi-
ronmental quality is typically found to be a normal good. Because of this,
an institutional shift from democracy to dictatorship should result in an
improvement in a country’s environmental quality. As pointed out by
Boyce (2007), however, this beneficial effect may not necessarily bring the
expected result because other factors come into play to mitigate or even
nullify it.

First, an increase in the decisive political actor’s income raises his “price’
of environmental protection. Increasing income means increasing the share
the individual gets out of production, if production is kept constant. Since
production requires some environmental depletion, it is easy to realize that
environmental protection is more costly for the rich because a decrease in
global GDP results in a greater decrease in their own income than in that of

1 The article is available online at: http:/ /www.forbes.com /2006 /05/04 /rich-kings-
dictators_cz_1k_0504royals.html.
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the poor, who get a lower share. Moreover, even though richer individuals
may desire more environmental quality (income effect), they also desire
more of the goods and services responsible for environmental degrada-
tion (price effect), so the expected environmental improvement will occur
only if the negative ‘price effect” does not outweigh the positive ‘income
effect’.

Secondly, richer people have more resources and capabilities to sub-
stitute environmental quality with private consumption, giving rise to
so-called environmental inequality. If indeed the WTP for environmental
protection is an increasing function of income, the elasticity of such WIP
may be the opposite. Martini and Tiezzi (2010) indeed find, in a panel of
Italian households from 1999 to 2006, that despite the fact that WTP for
environmental protection is higher for richer people, the elasticity of WTP
is less than one, and therefore decreases as income increases, suggesting a
lower capability for poorer people to substitute environment with private
consumption.

Substantial evidence indeed shows that the less wealthy and powerful
members of societies may be the ones exposed to much heavier environ-
mental degradation than the more well off who, being able to avoid it,
simply relocate to cleaner living areas or use their political power to drive
out polluting industries from their own neighbourhoods. Gray and Shad-
begian (2004), for instance, obtained some evidence from US data on the
paper industry for the period 1985-1997 that polluting emissions were sig-
nificantly lower in areas with more children, older people and fewer poor
people than in areas with young, poor people without children. Bina Agar-
wal (1992) documented how the degradation of forest resources in rural
India had particularly severe effects on poor women, via impacts on their
time, income and nutrition. Pastor ef al. (2001) provide substantial evidence
that minority residential areas have a higher likelihood of hosting various
environmental hazards, and Foster (1998) reports that poor African Amer-
ican neighbourhoods in Chester, PA, often experience a clustering of waste
facilities in their areas.

This paper provides a theoretical model through which the effects of
democratization on the environment are analyzed, meaning by democra-
tization a shift of the decisive power from a rich individual (dictator) to
a poorer one (decisive voter). It is assumed that citizens differ only by
their wealth, meaning by wealth only income (or the share they get out
of production) and excluding any inherited endowment, in order to keep
the model as simple as possible.

In the first instance, the result of democratization on the level of envi-
ronmental quality is analyzed, assuming that there is no environmental
inequality so all the citizens experience the same level of pollution.

This assumption will later be removed by introducing a class model of
experienced pollution, and assuming that the society is composed of two
types of individuals — employers and employees. Employers supply capi-
tal in the production process, while employees supply their physical labour
and therefore cannot avoid their own exposure to pollution. Employers, on
the other hand, in supplying capital, can relocate far away (at a cost) from
their polluting factories, since their physical presence is not necessary in the
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production process.> To the best of the author’s knowledge, the introduc-
tion of differences in exposure to pollution (i.e., environmental inequality)
between the two political actors is the novelty of this paper, having found in
the literature only models that took for granted that exposure to pollution
was the same across all individuals irrespective of their wealth.

As it is often unexpected, income inequality per se between the two deci-
sive political actors may not be responsible for the different environmen-
tal policies undertaken by the two different regimes, but environmental
inequality is the crucial variable affecting them. Income inequality, there-
fore, has an indirect role as long as it induces environmental inequality. In
countries where the majority of the population is represented by employees
whose services require their physical presence in the firm, democratization
is expected to be beneficial for the environment, and this is in line with
recent empirical evidence.

The next section reviews the literature on the topic of environmental
quality and regime, and section 3 introduces the model. Section 4 presents
some empirical evidence and discusses some cases of regime transition,
having regard to the effect on the environmental policy of democratization.
Section 5 concludes.

2. Literature review

Literature on the effect of political regimes on pollution or pollution con-
trol dates back to the 1970s, and the main view of that time was that
democracies and their associated liberties to consume, pollute and procre-
ate would generate environmental catastrophes (Hardin, 1968; Heilbroner,
1972; Ophuls, 1974; Desai, 1998).

Desai (1998) has argued that ‘as democracy is dependent on economic
development, and since economic growth and prosperity generally result
in environmental pollution and ecological destruction, democracy would
not necessarily be protective of the environment’. This argument, however,
says little about the independent effects of democracy, separate and apart
from income.

The same criticism can be extended to Hardin (1968) as well as Heil-
broner (1972). In Hardin’s article on the tragedy of the commons, he does
not explicitly refer to democracy as a cause, ceteris paribus, of pollution,
but he refers to it indirectly, saying that pollution is a direct cause of the
increase in population, and one characteristic of democracy is its freedom
to procreate.

2 This assumption clearly implies that the pollution problem considered is mainly
local. Consequences of pollution can indeed be local or global: global warming —
a clear global consequence of a global pollution problem — may hit both rich and
poor individuals (think, for example, of the rise of the sea level, or fires originat-
ing from high and anomalous temperatures). The pollution problem considered
here can be represented, for example, by a firm’s discharges in a lake, which affect
fishing by the population living near the lake (and firm), or fog coming from the
chimney stack of a firm, which affects mainly those who live around it, or pol-
lution affecting the water channel of a city, which hits mainly those who cannot
afford bottled water.
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Heilbroner (1972) bases his arguments on the projections made by Jay
Forrester and a team of scientists at MIT about population growth, and
therefore an always shorter carrying capacity of the Earth. He moreover
estimates a total ‘self-destruction” of the human race by the year 2100 if the
rate of growth of the economy is kept constant.

More recent and theoretically oriented papers put forward the premise
that (income) equality may or may not be necessary to minimize degrada-
tion because actual results depend primarily on the intersection between
the distribution of preferences across groups and institutional rules
(Roemer, 1993; Scruggs, 1998). None of these contributions introduces the
concept of environmental inequality.

In more recent years, however, empirical evidence suggests that democ-
racies tend to respect the environment more than autocracies, and the
reason often provided is the necessity of governments to respect human
life (and therefore to be more responsive to life-threatening environmen-
tal degradation) because they want to be re-elected (Schultz and Crockett,
1990; Dasgupta and Maler, 1995; Payne, 1995; Gleditsh and Sverdrup,
2003).

In support of this view, Congleton (1992) develops a theoretical model
showing that authoritarian regimes (i.e., dictators) often face a higher rel-
ative price for pollution abatement than a median voter does, due to the
fact that the dictator has a shorter time horizon and gets a bigger fraction
of income (i.e., he is richer). If indeed this is the case, autocracies will adopt
less stringent environmental standards than democracies. In his model,
however, Congleton deals with ‘global” pollution problems, and assumes
that the level of experienced environmental quality does not differ between
the median voter and the dictator.

In the empirical literature, Bhattarai and Hamming (2001), for example,
use a measure of institutional quality (measured by an index of political
rights and civil liberties) to account for the role of different policy regimes
in the causes of deforestation in 66 Latin American, African and Asian
countries during the period 1972-1991. Using a fixed effect panel data
model estimated by weighted least squares (thus correcting for some of the
outliers and measurement errors by giving less weight to such outliers),
they claim that democratic institutions significantly reduce deforestation.

Torras and Boyce (1998) use a similar technique for a panel data survey
of seven air and water pollution indicators. They basically test whether
power equality (which is higher in democracies) may affect the level of
pollution in more than 1,000 locations worldwide, and find that the inclu-
sion of variables like the Gini index of income inequality, literacy and
political rights — which are proportionally correlated to power equality
and therefore democracy — all have the effect of lowering the peak of the
environmental Kuznets curve (EKC), or making GDP not significant in the
regression.

Gallagher and Thacker (2008) introduce a concept of ‘stock of democ-
racy’ to study its implications through time, and they also find a positive
effect of democracy on the environment.

Barrett and Graddy, 2000 find that countries that are more demo-
cratic tend to have lower levels of sulphur dioxide emissions, smoke,
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particulates, arsenic and lead. Harbaugh ef al. (2002) found that democracies
significantly and constantly reduce sulphur dioxide, smoke and particu-
lates in a panel of cities worldwide (the number of cities varies according
to the availability of data for the indexes of pollution analyzed).

Neumayer (2002) tests Payne’s hypothesis that democratic governments
are more prone to collaborate with each other on environmental issues.
He finds that democracies sign and ratify more multilateral environmental
agreements, participate in more environmental intergovernmental orga-
nizations, comply better with reporting requirements under international
agreements and put a greater percentage of their land area under protected
status, using a multivariate regression in a cross-country setting.

Farzin and Bond (2006) find democracy associated with lower levels of
carbon dioxide, nitrogen oxides, volatile organic compounds and sulphur
dioxide. They also find that other covariates like income inequality, age
distribution, education and urbanization may mitigate or exacerbate the
net effect of the political regime on pollution.

Fredriksson and Wollscheid (2007) use the method of propensity score
matching with a sample of 163 countries from the late 1990s to test for
the hypothesis that democracies tend to be more environmentalist than
autocracies. They also observe differences in the level of stringency of envi-
ronmental policies among different types of democracies. Controlling for
the price of super and diesel gasoline in 1998 and 2000, age distribution,
population density, urbanization, percentage of land forested and percent-
age of land used in agriculture, as well as GDP per capita and the ratio
of exports plus imports to GDP, they consistently find that democracies
(and, in particular, parliamentary democracies) tend to set more stringent
environmental policies than autocracies.

They all find positive evidence that civil liberties and political rights are
associated with more pro-environmental behaviour.

Table 1 summarizes all the contributions cited in this section. As can be
observed, older (and mainly theoretical) contributions assume that liberties
(characteristics typical of democratic countries) of procreation, consump-
tion and production would damage the environment, even though the
main criticism of this view is that they do not analyze the effect of
the regime separately and apart from all the other characteristics of a
country (level of production, population, etc.). Recent (and mainly) empir-
ical articles instead find a positive association between democracy and
environmental quality.

3. The model

This section presents the model with the aim of analyzing the effect of
a regime change (in particular, democratization) on the optimal level of
environmental quality. In the first instance, I will assume that the decisive
political actor in an autocracy is richer than in a democracy, so democ-
ratization results in a shift of the decisive power from a rich individual
(the dictator) to a poor one (the median voter). Poorer people have a ten-
dency to value consumption more than environmental quality, but richer
people consume more of the goods responsible for pollution. The first part
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Table 1. Summary of the literature review

Effect of democracy
on environmental

Authors Theoretical fempirical quality
Hardin, 1968 Theoretical -
Heilbroner, 1972 Theoretical -
Ophuls, 1974 Theoretical -
Schultz and Crockett, 1990 Theoretical +
Congleton, 1992 Theoretical +
Roemer, 1993 Theoretical +/-
Dasgupta and Maler, 1995 Theoretical +
Payne, 1995 Theoretical +
Desai, 1998 Theoretical -
Scruggs, 1998 Theoretical /empirical +/-
Torras and Boyce, 1998 Empirical +
Barrett and Graddy, 2000 Empirical +
Bhattarai and Hamming, 2001 Empirical +
Neumayer, 2002 Empirical +
Gleditsh and Sverdrup, 2003 Empirical +
Farzin and Bond, 2006 Empirical +
Fredriksson and Wollscheid, 2007 Empirical +
Gallagher and Thacker, 2008 Empirical +

of the model will deal with this issue, assuming that the environment is a
pure public good whose exposure cannot be avoided by anyone at any cost.

The second part will instead introduce a model of class differences
in experienced environmental quality to take into account the effect of
environmental inequality. Assuming that the decisive political actors in
democracy and autocracy belong to different classes and, in particular,
assuming that the dictator is a capitalist employer who only supplies capi-
tal in the production process and therefore is able to relocate his home far
away from the polluting sources, while the median voter is an employee
who supplies physical labour and therefore is exposed to emissions, I will
show that democracy is beneficial to the environment — the more bene-
ficial, the higher the difference in wealth between the dictator and the
median voter.

3.1. Democratization and income inequality
As in Congleton (1992), throughout this section, it is assumed that:

A.1. The decisive political actor under an autocratic regime receives a larger share
of GDP than under a democratic one.

Denote then by g the level of production, or GDP, and by e the level of envi-
ronmental quality, with both g and e assured to be positive. Environment
is an essential factor of production, so there cannot be positive production
without some environmental depletion. Equation (1) represents the relation
between production and environmental quality, i.e., the transformation
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locus between environment and income:

g=1[—5e 1)
with f being a positive constant. The maximum achievable level of produc-
tion is bounded above due to technological constraints and this boundary
is represented by f. A level of production equal to f can be achieved
only by completely depleting the environment. Conversely, the highest
environmental quality requires absence of production.

Suppose then that the society is composed of N individuals, with all hav-
ing an identical preference function. Each generic individual i gets a share
of total production st, with ZIN: 1 st =1 (notice that, in general, st £ sJ for
i # j) as a ‘personal wage’ available for consumption and, therefore, the
amount each individual can consume in each period is represented by

y =s'g

and, therefore, the ‘personal’ marginal rate of transformation between
income and environmental quality is represented by

Each individual’s utility is an inseparable function of income and envi-
ronmental quality and is denoted by

ui:u(yi,e) i=1,...,N

with u’ representing the level of utility for individual i, y' denoting income
(or consumption) of the same individual, and e the level of environmental
quality. Environmental quality is a public good which is experienced uni-
formly across the population, hence the absence of the superscript (this
assumption, however, will be removed later). The utility function ut is
assumed increasing and concave with respect to both arguments, and has
positive cross-derivatives. In other words, u, > 0, uy > 0, uee <0, 1y, <0,
uey > 0 and uy, > 0, where u, is the first derivative of the utility function
with respect to the generic variable x, and u,; is the first derivative of
u, with respect to another variable z. These assumptions imply that the
utility generated by increasing income or environmental quality is posi-
tive, but it increases at a decreasing rate, and that the higher the pleasure
derived by income (cleaner environment), the higher the environmental
quality (income).

Under assumption A.1., if the level of experienced environmental qual-
ity does not differ between different people, the effect of democratization
(autocratization) can be read as the effect of an impoverishment (enrich-
ment) of the decisive political actor.3> Denote with v the decisive political

3 The first part of the model assumes that exposure to pollution does not vary
between the two political actors. A regime change therefore modifies, ceteris
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actor under democracy, and with a the decisive individual under autoc-
racy. Assumption A.1. has the only implication that s¥ < 5¢, so the problem
the decisive citizen faces is

maxu' = u(yi,e) i=v,a
e
s.t. yi =5 -g
1
g=f- 262
so they decide their optimal levels of environmental quality so as to

maximize their utility subject to their wealth and the available technology.
The first-order condition for utility maximization requires

—sle . Uyi O, e)=—u.(y',e) or
. u, (v, e
—es' = —# )
uy;(y ,e)

where u i represents the derivative of the utility function for individual

i with respect to the level of income y’, and u, represents the derivative
of the utility for individual i with respect to the environmental quality.
Equation (2) simply says that a necessary condition for maximizing util-
ity is the equality between the ‘personal’ marginal rate of transformation
between income and environment and the marginal rate of substitution
between income and environment. The level of environmental quality e
chosen by individual i, therefore, will be

oo L BlbLO 3)

stouyi(yte)

A first question that comes to mind is whether the effect of a marginal
increase in the share of income of this citizen increases the level of environ-
mental quality or not. Taking the first derivative of ¢* in equation (3) with
respect to s', we get that

de* 1 1 [ u.(y',e)
e (u) (7, Oy (57, €) = ey, i (0, e))}
(uyi (1, €))?

which is positive (so the effect of an increase in s’ is good for the
environment) when

1 <_Ltyiy[(ylve) uey[(yl7e)

Sig uyi(yiae) ”e(yive) '

4

paribus, only the fraction of income (i.e., wealth) perceived by the two distinct indi-
viduals. In the next subsection, as we will see, a regime change not only modifies
the wealth of the decisive political actor, but also its exposure to emissions.
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Defining
i
ey, _ MRS,
uyi(y', e) ’
—es' = MRT],

it is easy to see that equation (4) can be rewritten as*

OMRT, ,/dy ~ dMRS, /dy
. < n
MRT, ,/y MRS, /y

so a positive variation in the share of income is associated with a posi-
tive variation in the level of environmental quality only if the “price effect’
due to a higher share of income s’ (which also makes the marginal rate of
transformation between environment and income steeper) is lower than
the ‘income effect” due to the relative variation in the marginal rate of
substitution between the two goods. In other words, becoming richer is
beneficial for the environment only if the elasticity of M R Te"’v is lower than
the elasticity of MRS, ,, both with respect to income.

Denoting by e” and ¢“ the optimal level of environmental quality chosen
by the decisive citizen in democracy and by the dictator, respectively, we

have that
o M (', e") 5)
sV uyp(y?, ev)
it e (", e")

59 uya (y4, e%)

The optimal level of environmental quality selected in democracy will
be lower than the level selected in dictatorship (e” < e) if

MRSZ y MRS‘; y
S ,
svg stg

(6)

or, rearranging,
MRS!,  MRS:, — MRS
y ) ,

sV s¢ — s?

7)

Equation (6) highlights the ambiguous effect (depicted in figure 1)
of a regime shift. Since the level of environmental quality experienced
by both the dictator and the decisive citizen in democracy is actually
the same, what makes the difference in determining which regime is

4 For the computation of the derivative with respect to y of the marginal rate of
transformation, I make use of the first constraint of the maximisation problem
faced by the decisive citizen, according to which s’ = y’/g. Substituting s’ into (2)
and taking the derivative with respect to y’, we get —e/g, which, once divided by
—es' gives 1/s'g.
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(a) (b)

Consumption, Consumption,
sgMl seM |
Ry, )
|
N
\ N«
svgM seM——\ A
~\g \.'\\'\-\.\_\_\_
\‘I‘lr"'--\.\_\_ ~
e’ ev €M Environmental quality €V e €™ Environmental quality

Figure 1. Possible effects of a regime change on the level of environmental quality
depending on the MRS,y of the two decisive political actors

more pro-environment depends basically on the difference of ‘relative’
marginal WTP for environmental protection. An example may clarify the
interpretation of equation (6): suppose the decisive political actor in democ-
racy is willing to pay two units of income to increase environmental quality
by one unit. Suppose instead that the dictator is willing to pay five because
he’s richer so he values the environment more. However, the difference in
wealth between those two decisive citizens is huge. Suppose that the dicta-
tor gets 10 per cent of the global production, so s* = 0.1. Assume that the
median voter gets only 1 per cent, so s* = 0.01. Assume that the country’s
GDP (g) is, for simplicity, 1,000. It follows that, in percentage terms, the
decisive political actor in democracy is willing to give up 0.2 per cent of his
income to protect the environment whereas the same decisive citizen under
dictatorship is willing to pay 5 per cent. In this case, of course, democracy
is bad for the environment. If inequality between those two citizens instead
was not too high, and the marginal rate of substitution for the median voter
was six against eight for the dictator, s = 0.05, s = 0.1, and keeping con-
stant g at 1,000, we have that, proportionally to income, the median voter
is willing to give up 12 per cent to increase environmental quality against
8 per cent for the dictator. This case, of course, implies that democracy is
good for the environment.

Figure 1 provides a graphical explanation of the argument above. Sup-
pose that the decisive citizen’s income increases from s'g to s¢g. Whether
this shift is good for the environment or not depends on the variation of the
ratio between the two marginal rates of substitution between y and e for the
dictator and the decisive citizen in democracy. Of course, the dictator has
an MRS, , higher than the median voter’s MRS, ,, but if this increase in
the WTP for environmental quality does not compensate the increase in
the share of income the dictator gets, dictatorship is bad for the environ-
ment (figure 1A). Figure 1B depicts the opposite case, so when democracy
is bad for the environment, the marginal utility from consumption of the
decisive voter in democracy is much higher than the dictator’s, so a shift
from democracy to dictatorship is good for the environment.> Equation (6)
means exactly what is depicted in figure 1.

5 It may happen that, even if the marginal utility from consumption of the deci-
sive voter in democracy is higher than the dictator’s, in the long run a regime
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From another point of view, equation (7) shows that we can see democra-
tization as a bad regime for the environment if the median voter’s relative
marginal WTP for environmental quality does not compensate what would
be the difference of the marginal WTP under the two different regimes,
weighted by the difference in income between the two decisive citizens.

3.2. A model of class differences in experienced environmental quality

In order to introduce environmental inequality, i.e., the fact that environ-
ment is experienced in different ways by different people, the assumption
made is that the population is divided into two classes, capitalists and
workers. Capitalists supply capital in the production process and receive
the rents their capital generates. Workers can only sell their labour in the
firms owned by the capitalists and therefore cannot avoid their exposure
to the pollution produced by the firms in which they are employed, either
because during the job they are exposed to emissions or because they can-
not relocate too far away from the firms since they have to show up for
work every morning. Of course, this is not the case for the capitalist, who
can choose the best location to live because he does not need to physi-
cally sell his own labour. Under the assumption that the decisive political
actor in autocracy is a capitalist and in democracy a worker, the opti-
mal level of environmental quality chosen by those two decisive citizens
will be different from that in the previous case. The worker is assumed to
have an experienced environmental quality which reflects the real status of
the environment; therefore, his maximization problem remains unchanged.
The capitalist, on the other hand, may decide to increase his own percep-
tion® of environmental quality, for example, by relocating to a cleaner area,
but this can be done at a cost. The price may be related, for instance, to the
transportation costs the capitalist must pay in order to reach the city where
his firms are located, so the price may be a function of the capitalist’s home
distance to the industrial district.

Denote by ¢¢ the capitalist’s (or dictator’s) level of experienced environ-
mental quality. e{ is no more equal to the actual, or ‘real’ level, since it can
be increased by relocating far away from the pollution source. In detail, the
equation for ¢{ is given by

el =e+hc (8)

change to democracy may shift the production frontier outwards due to greater
economic freedom and spillover effects. This (long-run) effect may lead to a better

environment, too, if the shift of the production frontier is big enough. This model,
however, is aimed at showing the sole effect of the regime shift on the level of
environmental quality, keeping constant the level of production and the level of
technology (a short-run effect of a regime change).

‘Perceived’ environmental quality may differ from ‘experienced” environmental
quality in the sense that the perception of the environment may be subjective and
mistaken. In this paper however, the words “perceived” and ‘experienced’ are con-
sidered to be synonymous because I exclude the possibility that a person might
perceive pollution differently from other people in the same class or even wrongly.

(=)}
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where ¢ is the real level of environmental quality, ¢ is the cost of relocating
in a cleaner area and 4 is a positive constant denoting the level of ‘produc-
tivity” of the cost of living far from the pollution sources. In this model, it
will be assumed that
el >e

so the level of experienced environmental quality cannot be lower than
the real level. This assumption guarantees that ¢ is an effective cost, so it
cannot be negative (the employer basically cannot accept bribes in order to
live close to the polluting factory).

Equation (8) can be rephrased as follows: if one defines ¢ as the monetary
expense the employer pays to experience a better environment, ¢ can be
read as

c=plef —e)
that is to say, the price for an experienced environmental improvement (p)
multiplied by the difference in the experienced environmental quality cho-
sen by the employer and the real environmental quality (e — e). If this is
the case, it is possible to notice, by equation (8), that, taking e from the
right hand side of the equation to the left, the price for an experienced
environmental improvement p is defined as 1/ A.

1

h

Since the capitalist — or employer — pays a cost ¢ > 0, his level of income
available for consumption will be reduced by that amount, so

p

yt=s%g—c ©)

and technology remains identified by equation (1).
The new problem the decisive political actor in a dictatorship faces is
then

maxu? = u(y?, e})
e.c

subject to equations (8) and (9). The first-order conditions for utility
maximization are:

uc Uea (y4, €4

Wy rr = M) (10)
de s%uya (y?, e$)

du 1 wea(y?, e

0> - = ueg (57, €x) (11)
dc h uya(y4, ed)

Equation (11) represents the equilibrium level of expenditure, which
must equate the productivity of the ‘insurance’ against pollution and the
amount of the environmental quality the dictator is willing to give up to
become one unit richer. Combining equations (10) and (11) I get

1
M= — 12
= (12)
so the optimal level of environmental quality chosen by the dictator
depends negatively only on the share he can get out of production and
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the productivity of the expenditure in increasing the perception of envi-
ronmental quality.

The reason for this result is simple: a richer citizen enjoys environmental
quality more than a poorer one, but his opportunity cost to pay for envi-
ronmental protection is higher than for a poor citizen. If he can increase
his own perception of environmental quality by an amount that is greater
than the amount of environment he is willing to give up to become one unit
richer, then it is worthwhile to pay.

In general, taking the equilibrium relations of the two decisive political
actors, represented by equations (12) and (5), I get that the optimal level of
environmental quality will be lower in autocracy if

Vouw (YU, eY
h>i.L

s ue(yY, ev)

that is to say, the level of productivity of the cost devoted to prevent
exposure to pollution is greater than the amount of environmental qual-
ity the median voter is willing to give up to become a unit richer, times
the ratio of the income share of production of the two decisive actors.
So, income inequality between the dictator and the median voter is not a
good predictor of the effect of a regime change on the environmental policy
undertaken by a country; it is environmental inequality that matters as long
as the expenditure for substituting environment with private consump-
tion is productive (i.e., increases the perception of environmental quality)
enough. This result is exacerbated when income inequality between the
two political actors is big, making autocracy more prone to choose bad
environmental policies even for lower levels of A.

Figure 2 represents two possible equilibria a country may reach, depend-
ing on the type of regime. Assume that a dictator gets a larger share of
output than a potential median voter in a democracys; if the dictator can pay
to avoid his own exposure to pollution and the median voter cannot, the
dictator will choose a lower optimal level of environmental quality. Denote
by s¥y — epmax and sy — epqy the private transformation locus between the
income of the potential median voter and the dictator, respectively. At
point ¢ the median voter solves his own maximization problem, equating
his MRS, (that is to say, the amount of money he is willing to spend
to improve the environment) with the amount of money he would get
by producing more (this is expressed in terms of ¢, and is equal to —se).
Denote this equilibrium level of environmental quality by ¢*'. The dictator
optimizes his utility function with respect of two controls, the level of per-
ceived environmental quality and the cost of insurance against exposure to
pollution. The equilibrium condition is represented by equation (12).

The question is: if the dictator can protect himself against pollution by
paying insurance, will his optimal level of e be lower than the optimal level
of the median voter? The answer is yes, provided that at point d the amount
of income the dictator has to give up to increase environmental quality by
one unit (—dy/de) is greater than his WTP (in terms of income) to increase
quality by one unit (MRS, y).

https://doi.org/10.1017/51355770X15000029 Published online by Cambridge University Press


https://doi.org/10.1017/S1355770X15000029

Environment and Development Economics 827

Consumption y'

s’y \ =

= = - Indifference curve of the dictator

* Indifference curve of the median voter

e*a e*v 4 e_max=V2f Environmental quality, e
Figure 2. Representation of two possible equilibria a country may reach, depending
on the type of regime, and assuming that the dictator can pay to avoid his exposure to

pollution

If this is so, it is in the dictator’s interest to reduce his optimal level of
environmental quality such that he can buy the insurance and increase
his perceived level of environmental quality. In figure 2, ¢** represents
the ‘real’ level of environmental quality chosen by the dictator, while ¢’
is the ‘experienced’ level of environmental quality. If this is the case, then
democracy is definitely better for the environment.

The next section presents some row statistics and a simple econometric
model showing that democracies — as implied by the model of class differ-
ences (which assumes that dictators have a different exposure to pollution
from the median voter in democracies) — are good for the environment.

4. Motivations: empirical evidence and some case studies

As the previous section showed, in the presence of environmental inequal-
ity between the two decisive political actors in dictatorship and democracy,
democracy is likely to be beneficial for the environment — the better the
effect on the environment, the bigger the income inequality between those
two citizens.

Provided that this paper is mainly theoretical and this section does not
pretend to be a formal test of the results implied by the theoretical model,
but only a mere description of what we can observe in the data, I will
show with some row statistics and a simple OLS regression that democracy
is beneficial for the environment (a brief justification of the econometric
model used here is provided in the online appendix available online as
supplementary material).

Looking at some simple raw statistics,” using a sample of 47 transition
countries, we observe that during the period 1990-2002 the average

7 Data for CO, emissions are from Marland et al. (2008); for PM10 concentrations are
from World Bank — World Development Indicators database; data for per capita
GDP are from Maddison (2009); and data for democracy are from Przeworski’s
data set, available at: http://politics.as.nyu.edu/object/przeworskilinks.html.
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Figure 3. Distribution of periods of democracy and dictatorship by levels of PM10
concentrations

concentration of PM10 recorded during spells of dictatorship is about 1.36
times bigger than during democratic periods, despite the average level of
per capita GDP being 2.36 times bigger during democracy than during dic-
tatorship spells.® Normalizing the number of democratic observations to
100 and doing the same for autocratic observations in the sample, it is pos-
sible to observe that almost 50 per cent of the democratic spells have a
concentration of PM100 under 50. The same cannot be said for autocratic
spells, where more than 80 per cent of them have concentrations of PM10
above 50 (see figure 3).

Across the period 1950-2002, the average intensity of CO, emissions pro-
duced per unit of GDP is 1.17 times larger in periods of dictatorship than
in periods of democracy.’ Several countries clearly show a decrease in the
intensity of emissions per unit of GDP in proximity to the regime shift (see
figure 4).

A simple fixed-effect regression of variations of per capita CO, emis-
sions over a constant, variations of per capita income and a dummy for
democracy represented in equation (13), shows that per capita emissions

8 This average is computed over all 13 years and all over the countries, condi-
tioned to periods of democracy or dictatorship. The average concentration of
PM10 during democracy is 69.67906 and during dictatorship is 89.14407. Per
capita GDP during democratic periods is, on average, 4,281.742 against 1,813.18
during dictatorship.

9 This average is computed over all 53 years and over all the countries, conditioned
to periods of democracy or dictatorship. The data for periods of democracy show
an intensity of CO, emissions (in kg of carbon) per unit of income of 0.1269 against
0.1485 during periods of dictatorship.
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Figure 4. CO, emissions (expressed in kg of carbon) per US$1,000 of GDP before
(triangle) and after (diamonds) democratization, represented by a vertical line, and
their linear fits (dashed lines)

are consistently reduced during democratic periods!®:

8.229862  0.1170303 —17.3097

ACO2ir = 1 g9933) T (0.0079892) 2P * (3 356346)

Dem;,  (13)

with AC02;; denoting variations in the level of per capita CO, emissions
expressed in kg of carbon that occurred between ¢ — 1 and ¢ for country i,
AG D Py, variations in the level of per capita income that occurred between
t —1 and ¢ for country i, and Dem;; is a dummy variable coded 1 during
periods of democracy, and 0 otherwise.

The estimated coefficients of equation (13) indicate that emissions are
positively correlated to income, and that one dollar increase in GDP
requires 0.117 kg more carbon. However, for each year a country has been
democratic, we mark an average decrease in per capita carbon utilization
of 17.3 kg. Graphically, the estimated coefficient related to the dummy for
democracy represents the average ‘kink’ in the two fitted lines in figure 4,
before and after the regime shift, for the whole sample of countries.

Figure 4 shows, for Colombia, South Africa, Spain and Bulgaria, the
actual (dotted) and fitted (line) levels of intensity of emissions (expressed in
kg of carbon per unit of GDP). The vertical line in each subfigure represents
the date of the regime shift. All four countries have experienced a transition
to democracy after long periods of dictatorship. After the regime shift we

10" All the results are significant at the 1 per cent level; standard errors in parentheses.
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observe a reverse pattern for emissions; whereas before democratization
the tendency is to increase the intensity of CO, emissions in production,
later we observe a decline, which is persistent through time.

In early democracies, environmental policies may often be outside the
public agenda. The need to protect human rights is instead one of the main
reasons for democratization. The protection of human rights often mani-
fests as the need for a job for everyone, social reforms aimed at reducing
poverty and pressures for meeting the basic needs of the whole popu-
lation. In this last category falls the right of everyone to have a healthy
life for present and future generations, and therefore environmental man-
agement comes to be of crucial importance. How a country chooses to
achieve the goal of a better environment, however, varies between dif-
ferent nations, and sometimes it is a direct consequence of other policies
undertaken and may not be explicitly regulated. In Colombia, for exam-
ple, the sharp reduction in the intensity of emissions is associated with the
land reform which was aimed both at creating jobs and reducing poverty.
Under President Carlos Lleras Restrepo (1966-1970), the Colombian Insti-
tute of Agrarian Reform (INCORA) promoted the redistribution of usable
land to the peasants and unemployed workers in the country, issuing more
than 60,000 titles in 1968 and 1969 alone. As a result of that, after few
years the economy was more diversified than before, labour productivity
was higher, and inequality lower. He also implemented an aggressive and
broad programme of social and economic reforms, creating, among oth-
ers, a national saving fund, an institute for family wellbeing, the institute
to protect non-renewable resources and an agency to promote exports. His
successor Misael Pastrana Borrero (1970-1974) carried on the development,
increasing economic growth through encouraging housing construction
and giving financial incentives to commercial agriculture. As a result,
jobs increased as well as wages, and he also promoted the first national
environmental legislation in Latin America.

In South Africa the picture is similar. The election of the new government
in 1994 was meant to put in place new policies to promote development,
directed mainly at alleviating poverty, creating jobs and meeting the basic
needs of the majority of South Africans. In this last context, it was necessary
to define clear policy objectives in the area of environmental quality and
the use of natural resources. The Constitution provided (and provides) a
powerful safeguard in shaping future economic and social development in
an environmentally sustainable way: it lays down among the fundamental
rights of every citizen that ‘every person shall have the right to an envi-
ronment that is not detrimental to his or her health and wellbeing’ and that
‘every person shall have the right to access all information held by the state
or any of its organs at any level of government insofar as such information
is required for the protection or exercise of any of his or her rights’.

In Spain the decrease in the intensity of emissions coincides with an
increase in the investment in environmental areas. During the 1960s and
early 1970s, Spain had an uncontrolled process of industrialization (Font
and Morata, 1998). The institutionalization of the environmental policy
started in the 1970s, with the creation in 1971 of the Interministerial Com-
mission for the Environment, but investments in the environmental areas
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were not significant until 1978 (De Esteban and Lopez Lopez, 1993), when
the new Constitution introduced an article that established the obligation
to ensure rational use of natural resources, to protect and improve the
quality of life and to defend or restore the environment.

Lastly, Bulgaria, contrary to other countries, had very bad environmental
conditions and democratization was the result of (mainly) environmental-
ist protests. Bulgaria’s dramatic environmental conditions were inherited
from the inefficient and obsolete technologies used during the commu-
nist era. Any regulation for environmental protection was missing, and
it was estimated that two-thirds of Bulgarians suffered from health prob-
lems due to pollution. In 1988 the top three causes of death in Bulgaria
were cardiovascular illnesses, cancer and respiratory illnesses.!! The first
demonstration against the communist party in Bulgaria took place in
Rousse at the Romanian border in the north of the country. In February
1988 pram-pushing mothers marched through the main street of Rousse
protesting that the government was doing nothing on behalf of the ‘inter-
national proletariat” about the chemical plant in Girgiu on the other side
of the border in Romania, which for decades had been belching chlorine
pollution into the air in Rousse. A committee to save Rousse was founded,
and its activities were directed not against the regime of Nicolae Ceausescu
in Romania but against Bulgaria and Todor Zhivkov. Here, environmental
problems were the driving force toward democratization.

With relevance to this work, however, the issue is not whether democ-
racy causes an environmental improvement or whether environmental
issues cause democracy. What is important here is that environmental goals
can be obtained only through democratic institutions. What comes first is
not crucial; it is only important that environmental policies were under-
taken after the regime transition to democracy, which was necessary to
achieve those objectives.

5. Conclusion

This theoretical model sheds some light on the possible mechanisms under-
lying the observed empirical evidence of an environmental improvement
followed by democratization. In the absence of environmental inequality,
a shift of the decisive power from the dictator to the median voter may
lead to an environmental improvement only if the ‘relative’” (with respect
to income) marginal WTP for an additional unit of environmental qual-
ity is greater for the median voter than the dictator. This result is simply
due to the fact that the dictator, appropriating a larger share of global
production, faces the tradeoff between taking possession of an additional
fraction of income or giving up an amount of income and having a bet-
ter environment. As long as the fraction of income the dictator can take
possession of increases, the opportunity cost to pay for environmental pro-
tection increases as well. On the contrary, since the median voter is poorer
than the dictator, his demand for environmental quality will be lower, but

11 ys Library of Congress, available at: http://countrystudies.us/bulgaria/29.htm.
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his opportunity cost to pay for additional environmental protection is also
lower due to the fact that his own share of income is low.

The global effect of a regime change from dictatorship to democracy is
then ambiguous and depends primarily on the interaction of the differ-
ences of wealth between the two decisive political actors and their marginal
WTP for environmental protection. If instead one assumes that the dicta-
tor can enjoy a better environment because of his ability to pay in order
to avoid exposure to pollution, the basic result of this model is that the
environmental quality chosen by the dictator does not depend on utility
any more, but only on the share of global production of which he can take
possession, and the productivity of the expenditure made for reducing the
exposure to pollution.

Basically, what is called here ‘insurance for exposure to pollution’
reduces the marginal utility from environmental quality and therefore
reduces the marginal WTP for environmental protection. As long as this
insurance’s productivity is higher than the amount of environmental qual-
ity the dictator is willing to give up to become one unit richer, then it is
worth for the dictator paying. The total amount the dictator will spend on
such an insurance depends on its productivity, stopping when the amount
of environmental amenities he can renounce to become marginally richer is
exactly equal to the level of productivity of the insurance. The direct effect
of this insurance on the level of environmental quality is detrimental: the
dictator will find it worthwhile to increase production because in doing
so he can maximize his own consumption (or wealth) and pay for reduc-
ing his own exposure to pollution generated by the productive activity.
Global production will be greater (and, correspondingly, the global level of
environmental amenities will be lower), the greater the productivity of the
insurance policy because the dictator’s perceived environmental quality
will be higher.

In conclusion, income inequality per se is not a valid indicator to pre-
dict whether a change of the decisive power from a dictator to the median
voter will result in more environmental protection or not. Wealth inequality
instead plays an important role in conjunction with environmental inequal-
ities to explain the recent evidence of the beneficial effects of democracy
on the environmental quality. The explanation for this effect is simple and
relies on the assumption that in authoritarian regimes the person who
holds the decisive power is likely to be rich and can afford — contrary to
the decisive citizen in a democracy who is supposed to be poorer — this
insurance against exposure to pollution. If this is the case, as the empiri-
cal evidence on the distribution of the environmental burden suggests, we
can easily explain why democratization is associated with reductions in
human-induced emissions.

Some scholars may wonder, however, if this effect may be induced by the
EKC, assuming that democratization occurs at the turning point. Looking
at the statistics of equation (13) and the row statistics related to concentra-
tion of PM10, it can be reasonably excluded that this sharp reduction in
the intensity of CO, emissions or concentrations of PM10 was the result
of generic development, like technological progress or changes in the com-
position of GDP or any reason that has been adducted to justify the EKC.
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Even assuming that an EKC exists for such kinds of pollution indicators,
the average per capita income during periods of democracy is far below
Selden and Song’s (1994) minimum estimate of the ‘turning point” for CO»
emissions, which was supposed to be around US$6,241.00, and for PM10
this turning point has been estimated by Grossman and Krueger (1995) at
less than US$5,000.00 (these estimates are computed using real per capita
GDP at constant prices, with reference to 1985 US$. My data for GDP are
expressed in 1990 US$, but having them expressed in 1985 US$ the aver-
age per capita income during democratic spells between 1990 and 2002 is
US$4,162,79, and US$1,914.93 during dictatorship. Increasing the time of
observation from 1950 to 2002, yields that per capita GDP in 1985 US$
during democracy is, on average, US$4,286.08 and, during dictatorship,
US$2,405.68, in any case far below the estimated turning points). Moreover,
as Stern (2004) pointed out in one of his recent surveys, any estimation of
the EKC’s turning point tends to be larger the greater is the number of
developing and underdeveloped countries included in the sample, which
makes the EKC of dubious existence. The fact that the intensity of emis-
sions has declined simultaneously with an increase in income, therefore, is
not an indicator that the turning point of the EKC has reached, since there
are good reasons to believe to stay in the increasing part of the EKC (so, to
the left of the turning point).

The evidence therefore supports the basics of the model. Democratiza-
tion, in a society where the majority of the population is not self-employed
and supplies physical labour to the production process, is likely to be bene-
ficial for the environment — the bigger the effect, the larger the difference in
the share of income of which the two decisive citizens can take possession.

So, having shown that democracies, ceteris paribus, are beneficial for the
environment when environmental inequality exists between the two deci-
sive political actors (when the dictator is less exposed to pollution because
of his greater ability to substitute environment with personal consump-
tion), one policy conclusion that can be inferred from this exercise and
that may boost this result in democracy is a greater openness to trade that
increases the exchange of knowledge and the level of technology. Better
technologies are often implemented because they allow the increase of pro-
duction with proportionally less consumption of resources (raw materials,
energy, etc.) and this may reach the double goal of increasing economic
growth without increasing environmental depletion.

Supplementary materials and methods
The supplementary material referred to in this paper can be found online
at journals.cambridge.org/EDE/.
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