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Abstract

In this thesis, | examine how autocracies deal with climate change. The existing literature explains
differences between democracies and autocracies and differences among democracies, but there is still
a research gap regarding autocracies in dealing with climate change. Therefore, | set out to explain the
variation among autocracies climate change policy. To do so, | establish nine hypotheses based on the
existing literature. | test the effect of these nine factors on the environmental performance of 74
autocracies through simple, multiple, and stepwise regression analysis. The results of the simple
regression analysis show that autocracies with greater emissions, a smaller population size, a lower risk
of being affected by climate change consequences, more media freedom, a higher GDP per capita, an
economy more focused on services and less involvement in conflicts, engage more in climate change
policy, while higher levels of democracy and government effectiveness have no effect on environmental
performance. The results of the multiple and stepwise regression analyses show that population size is
the strongest predictor of environmental performance, but also the factors related to economic
development, such as the percentage of the population working in the service sector, and political
stability, i.e. the number of political violence conflicts, should not be overlooked. As a result, | argue
that countries with a larger population size should take more responsibility, economically less developed
countries should be taken more by the hand in climate change policy, and the importance of peace for

the sake of the climate should be emphasized.
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Chapter 1: Introduction

In this thesis, | examine how autocracies deal with climate change. Climate change is currently a major
problem for the earth and humanity and is therefore an important issue in the societal and scientific
debate and on the political agenda. Climate change refers to long-term shifts in temperatures and weather
patterns, with major consequences (United Nations, 2023a). It is humans who are largely responsible
for climate change. People are experiencing climate change in different ways. It can, for example, affect
our health, ability to grow food, housing, safety, and work (United Nations, 2023a). Many scientists
highlight the importance of political climate action, as climate change poses a grave threat to public
safety. So does Mittiga (2021), who argues that legitimacy may even require an authoritarian approach,
similar to the COVID-19 pandemic. The argument of ecoauthoritarianism, or a green dictatorship, is

increasingly prevalent.

In this thesis, however, | look at autocracies’ environmental performance. Bernauer (2013) points out
that the factors that are causing variation in climate policies is one of the gaps in scientific research.
According to him, more research needs to be done on factors that cause variation in climate change
policy. In the second chapter, | argue that this is especially true for autocracies. The variation between
democracies and autocracies in dealing with climate change has been extensively researched, as has the
variation among democracies. On the other hand, the variation among autocracies has not been
extensively researched. There has not been a systematic analysis of multiple autocracies, while the role
of autocracies in solving the problem that is climate change should not be overlooked. To solve the
global collective problem of climate change, every country must do its part, including autocracies. This

makes it of great importance to also study autocracies in dealing with climate change.

In addition, it is especially important to study autocracies because, according to the 2022 Democracy
Report by the Varieties of Democracy (V-Dem) Institute, autocracies are on the rise (V-Dem Institute,
2022). In 2022, as much as seventy percent of the world's population lived in an autocracy, and this
number is growing. Besides, the world population is growing, especially in autocracies. This enhances
the relevance of autocracies in relation to climate change, because it illustrates that autocracies play a
major role in solving the global collective problem of climate change. Therefore, proper research needs
to be done on autocracies and their role in solving this global problem. This research shows what factors
cause autocracies to engage more or less in climate change policy. This is where policymakers can act

on to ensure that autocracies take responsibility in doing their part as well.

Despite the importance of autocracies contributing to solving the problem of climate change, there is a
lot of variation among autocracies in how they deal with climate change. This is showed by, among
others, the 2022 Environmental Performance Index. This is also the index that is used to indicate how
autocracies deal with climate change. Some countries engage more in climate change policy and some

countries engage less. In this thesis, | conduct a quantitative comparative analysis to find out what



explains this variation. This involves the following research question: ‘How can the variation among

autocracies in dealing with climate change be explained?’

This research question contains the concept of autocracies, which is further clarified in the methods
chapter. However, it is worth saying at this point that in this study | examine 74 autocracies according
to the V-Dem Institute's classification, which can be found in Appendix 1. The research question also
mentions the concept of dealing with climate change. For this purpose, | look at the environmental
performance of the 74 autocracies according to the 2022 Environmental Performance Index. This is also

further explained in the methods chapter.

To answer the research question, | first provide a literature review. From this existing literature, which
represents the theoretical framework, follow factors that might explain the variation among autocracies
in dealing with climate change. From this, nine hypotheses emerge. In the subsequent chapter, I discuss
the quantitative method used to test these hypotheses, Ordinary Least Squares (OLS) regression analysis.
| also operationalize the hypotheses and introduce the data that is used. In the following chapter, | test
the hypotheses and present the results of the simple, multiple, and stepwise regression analyses. From
this, several factors follow that either do or do not significantly explain the variation among autocracies

in dealing with climate change.

Following from this, a conclusion is drawn in the final chapter, in which I formulate an answer to the
research question and discuss the implications of my findings. | show that population size is the strongest
predictor of environmental performance, but also the factors related to economic development, such as
the percentage of the population working in the service sector, and political stability, i.e. the number of
political violence conflicts, should not be overlooked. As a result, | argue that countries with a larger
population size should take more responsibility, economically less developed countries should be taken
more by the hand in climate change policy, and the importance of peace for the sake of the climate
should be emphasized. | also emphasize the value of international cooperation in these three
implications. This is what policymakers can act on to cause autocracies to contribute more to solving

the global collective problem of climate change.



Chapter 2: Theory and Hypotheses

In this chapter, | first address the main existing literature on climate change and how democracies and
autocracies engage in climate change policy. Following from this, | expose the gap that exists in the
literature regarding autocracies and dealing with climate change. From this follows the aforementioned
research question: ‘How can the variation between autocracies in dealing with climate change be

explained?’ Next, | present the hypotheses of this study, based on the existing literature.
Climate Change

Climate change is an important and relevant topic at this time. According to the United Nations (UN),
climate change refers to long-term shifts in temperatures and weather patterns (United Nations, 2023a).
Scientific evidence that the climate is changing is overwhelming (Berrang-Ford, Ford & Paterson, 2010;
VijayaVenkataRaman, Iniyan & Goic, 2010). Since the 1800s, human activities have been the main
driver of climate change, primarily due to burning fossil fuels like coal, oil, and gas (United Nations,
2023a). Energy, industry, transport, buildings, agriculture, and land use are among the main emitters.
Greenhouse gas concentrations are at their highest levels in two million years and emissions continue to
rise. This leads not only to warmer temperatures, but also to intense droughts, water scarcity, severe
fires, rising sea levels, flooding, melting polar ice, catastrophic storms, and declining biodiversity, since
the earth is a system where everything is connected. Climate change can affect our health, ability to
grow food, housing, safety, and work. Although climate change cannot be avoided entirely, the most
severe impacts of climate change can be avoided (VijayaVenkataRaman, Iniyan & Goic, 2010).
Therefore, thousands of scientists and government reviewers agreed in a series of UN reports that
limiting global temperature rise to no more than 1.5 degrees Celsius would be necessary to avoid the
worst climate impacts and maintain a livable climate (United Nations, 2023a). To this, everyone must
contribute, as time available for beginning serious action to avoid severe global consequences is growing

short (VijayaVenkataRaman, Iniyan & Goic, 2010).

That is why climate change has become one of the most important issues on the global policy agenda.
Climate change emerged as a political issue in the 1970s, where activist and formal efforts were taken
to ensure environmental crises were addressed on a global scale (Haibach & Schneider, 2013). This has
continued to develop in subsequent years, leading to several global frameworks and agreements to guide
progress, such as the Sustainable Development Goals, the UN Framework Convention on Climate
Change and the Paris Agreement (United Nations, 2023a). After all, climate change is a global collective
problem, which requires all countries to cooperate to achieve a solution. Béttig and Bernauer (2009)
also illustrate this. They compare cooperating with climate change policy to the provision of a global
public good. Everyone must participate in this, both democracies and autocracies. For example, as Weiss
(2019) points out, the problem of climate change cannot be solved without the cooperation of China, an

autocracy.



Are Democracies Better at Dealing with Climate Change than Autocracies?

To solve the global collective problem of climate change, every country should engage in climate change
policy. There are, however, considerable differences between countries in the degree of cooperation
with climate change policy. For this, one can look at indexes that measure climate change performance
(Climate Change Performance Index, 2023; Burck et al.,, 2023) or environmental performance
(Environmental Performance Index, 2022; Wolf et al., 2022), which show that some countries engage
more in climate change policy than others. Scientific research also shows this, which has a crucial role
in climate change policy. Scientific research has examined differences in climate change policy between

democracies and autocracies, among democracies, but among autocracies it still falls short.

First, the existing literature addresses the differences between democracies and autocracies to a large
extent. The main question here is whether and to what extent the level of democracy contributes to more
climate change policy, with the majority of the literature leaning toward a positive influence of
democracy on climate change performance. Starting with the aforementioned international agreements,
Neumayer (2002) argues that democracies exhibit stronger international environmental commitment,
finding that democracies sign and ratify more multilateral environmental agreements, and participate in
more environmental intergovernmental organizations. In addition, he argues that democracies comply
better with reporting requirements under the Convention on International 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 environmentally
relevant information available than non-democracies. The fact that democracies show more commitment
does not immediately mean that this leads to better outcomes, Béttig & Bernauer (2009) also argue.
They claim that democracies can indeed present better results in terms of policy output, but not in terms
of policy outcomes. According to Battig & Bernauer, democracies have a words-deeds gap: they talk
the talk, but don’t walk the walk.

However, alongside this, many studies are showing that democracies can also produce better results.
First of all, Li & Reuveny (2006) show that democracy, measured both dichotomously (democracy or
not) and continuously (the level of democracy), produces better outcomes in terms of environmental
degradation. They find that democracy reduces all five types of human-induced environmental
degradation they tested: carbon dioxide emissions, nitrogen dioxide emissions, deforestation, land
degradation, and organic pollution in water. Bernauer & Koubi (2009) show the effects of political
institutions on air quality, coming to three main findings: the degree of democracy has an independent
positive effect on air quality, presidential systems are more conducive to air quality than parliamentary
systems, and labor union strengths contributes to lower environmental quality, whereas the strength of
green parties has the opposite effect. This demonstrates that the political system and political institutions

do matter for environmental outcomes. Also, Gleditsch & Sverdrup (2003) show a positive effect of the
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level of democracy on the environment. They find, for instance, that a rise in democracy reduces CO2

emissions per capita for a sample of 108 countries in 1990, so quite some time ago.

Arvin & Lew (2011) examine the impact of the level of democracy as measured by Freedom House on
environmental conditions as well, but they use a large sample of developing countries. As a matter of
fact, it is also important to look at developing countries in addition to industrialized countries, as the
rate of emissions in developing countries has increased by a startling amount (Spilker, 2013). Arvin &
Lew’s (2011) conclusion is that there is no uniform relationship between democracy and the state of the
environment, as their evidence that democracy is conducive to environmental improvement depends on
the measure of the environmental quality that is used. This also shows the importance of the measure of
the environmental quality. Spilker (2013) also looks at the effect of the level of democracy on the
environment in developing countries, but she finds no significant effect either. According to her,
democracy does not seem to matter for environmental outcomes in the developing world. A possible
explanation Spilker gives is that citizens in low-income countries are unlikely to demand environmental

commitments from politicians, as they have other policy preferences.

Besides scholars who find no effect, there are also a few scholars who even find a negative effect of
democracy on the environment. Midlarsky (1998) is one of these exceptions. He examined six different
variables. In his multiple regression analyses of three of the environmental indicators, deforestation,
carbon dioxide emission, and soil erosion by water, the statistically significant effect of democracy on
the environment was negative. For the fourth variable, protected land area, the impact of democracy was
positive, while in the remaining two instances, freshwater availability and soil erosion by chemicals,
there was no significant effect of democracy on the environment. Furthermore, in addition to developing
countries, research has also been done on, for example, Sub-Saharan countries by Sjostedt & Jagers
(2014). They find that the more democratic a country is, the more successful it is in protecting marine
environments. However, this effect disappears during turbulent times and periods of rapid political
change. Again, the importance of the political system, as well as the broader political context, is

apparent.

Jahanger, Usman & Balsalobre-Lorente (2021) also conducted a comprehensive study on autocracy,
democracy, globalization, and environmental pollution in the developing world. Their results show that
autocracy, political globalization, economic growth, financial development, energy consumption, and
gross fixed capital formation significantly enhance environmental degradation, while democracy,
economic, social, and overall globalization significantly reduce it. So here again a positive effect of
democracy on the environment can be seen, and other factors that may be important are also included.
Thus, much research has been done on the differences between democracies and autocracies and their

environmental performance.
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In addition to democracies and autocracies, there are also countries that fall into neither category. Kneuer
(2012) researched these countries, which are neither full democracies nor full autocracies. She focuses
on possible trade-offs of different regime types in the context of climate change. According to her, it is
the intermediate regimes who are confronted more than either democracies or autocracies with the most
difficult and cruelest choices, namely between addressing different economic and political and climate
change objectives. Furthermore, Kneuer argues that autocracies do not outperform democracies in terms
of combating climate change. In the long run, autocracies are very unlikely to be greener. In autocracies,
climate change policy could potentially develop into a stress factor that challenges political stability and
threatens the regime. Building on historic examples of the Baltic States and East Germany during the
late Cold War era and the recent example of China, Kneuer shows that the environment is becoming an
arena where repressive mechanisms of control over society are increasingly being challenged (Kneuer,
2012). All in all, a majority of the scientific literature argues that democracies are better at dealing with

climate change than autocracies.
How Democracies Deal with Climate Change

In the debate whether democracies are better at dealing with climate change than autocracies, the term
ecoauthoritarianism, which | briefly mentioned in the introduction, is interesting. Ecoauthoritarianism
is a political ideology that that emerged in the 1970s and argued that liberal democracies were inadequate
to combat global warming (Martini, 2022; Shahar, 2015). Therefore, it is claimed by some that a more
authoritarian regime could be more effective in dealing with climate change. Von Stein (2022) builds
on this claim that ecoauthoritarianism may be the best way forward. She points out that political
constraints, which are present in democracies, make environmental policy change more difficult.
However, there are also many scholars who do not agree with this argument, such as Shahar (2015). He
argues that that current ecoauthoritarian views do not present an attractive alternative to liberal
democracy even if we take a high pessimistic view of the latter sort of regime. In addition, the literature
discussed above has shown that democracy often actually has a positive effect on climate change policy.
Therefore, | will not elaborate on the argument of ecoauthoritarianism in this thesis, despite being it an

interesting argument. In this section, | focus on how democracies deal with climate change.

There has been much research on differences among democracies in dealing with climate change. As
mentioned, Bernauer & Koubi (2009) found that presidential systems are more conducive to air quality
than parliamentary systems, and that labor union strengths contributes to lower environmental quality,
whereas the strength of green parties has the opposite effect. Povitkina (2018) conducted research on
democracies in tackling climate change. She found corruption as a moderating variable between
democracy and CO2 emissions. According to her, more democracy is only associated with lower CO2

emissions in low-corruption contexts. If corruption is high, democracies do not seem to do better than
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authoritarian regimes. Povitkina also points to the role of civil society, environmental awareness through

free media and collaboration in international environmental agreements as possible relevant factors.

Regarding raising environmental awareness through free media, according to Povitkina (2018), the
media play a crucial role in placing environmental issues on the political agenda and adopting
environmental policies. This is also Wu’s (2009) reasoning, who states that a risk society is intrinsically
amedia society, building on Beck’s (1996) argument. Invisible environmental risks need to be identified
and visualized in the public sphere before they can acquire the status of ‘social problems’ that the public
should be concerned about. The media play an important role in this, as media coverage of certain risk
issues may amplify public interest and thus create a sense of urgency around them. During this process,
whose framing of reality, or whose interpretation of the issue, is favored by media largely affects public
perception, assessment, and management of risks (Ryan, 1991; Wu, 2009). Also new media can play a
role in climate change engagement, as is argued by O’Neill & Boykoff (2011). They define new media
as media which are integrated, interactive, and use digital code. This refers to the broad range of content
that can be found online nowadays, including on news sites, blogs, and social networking sites. New
media actors and agents play multiple roles, such as providing information, facilitating engagement, and
widening participation. On the other hand, new media actors can equally provide disinformation,

increase fragmentation, or not reach beyond already-engaged audiences (O’Neill & Boykoff, 2011).

Furthermore, Wang, Feng, Wang & Chang (2022) investigated political ideology as a moderating
variable. They indeed found a moderating effect for democracies, but no effect for autocracies. Bernauer
& Bohmelt (2013) examined whether economically kinder and gentler societies are also greener. With
economically kinder and gentler societies, the authors mean countries providing stronger state-
sponsored social-safety nets for their people. Bernauer & Bohmelt (2013) test in their article whether
this could lead to positive spillover effects towards stronger environmental protection and higher
environmental quality. Their results offer only weak and inconsistent support for the claim that social
policies and environmental performance are systematically related and thus for the spillover effects.
Frederiksson & Neumayer (2013) found that countries' historical experience with democracy, the
democratic capital stock, determines current climate change policies rather than current levels of

democracy.

Moving on to the next possible important factor, Raleigh & Urdal (2007) investigated the relationship
between environmental performance and armed conflicts. However, they did not examine the effect of
armed conflicts on environmental performance, but the other way around. They address some of the
most important factors assumed to be strongly influenced by global warming: land degradation,
freshwater availability, and population density and change. Raleigh & Urdal find that population growth
and density are associated with increased risks of armed conflicts, while the effects of land degradation

and water scarcity are weak and insignificant. Although this direction of this relationship between these
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two variables is not what | seek to investigate, armed conflicts can be a variable of relevance, due to
both the direct and indirect impact of armed conflicts on the environment(al performance). After all,
armed conflict has a direct impact on the environment, as it leads to environmental degradation or
destruction in the form of, for example polluted water, torched crops, cut down forests, poisoned soils
and killed animals (Geneva Call, 2021; Geneva Environment Network, 2023). In addition, it may have
an indirect effect, since countries where armed conflict is ongoing have their priorities there rather than
on climate change policy. All in all, the existing literature gives a variety of factors that explain
differences among democracies in dealing with climate change, such as corruption and media freedom.

Some of these factors could also explain the variation among autocracies in dealing with climate change.
Gap in the Literature: How Autocracies Deal with Climate Change

In the existing literature, however, there is a gap in research on autocracies in dealing with climate
change. In the previous section, | showed that the existing literature on climate change in relation to the
level of democracy covers some of the ground, but there is also a gap in the literature. The existing
literature delves much into the variation between democracies and autocracies, answering the question
of whether a higher level of democracy leads to better environmental performance. In this respect, the
majority of the literature tends to confirm the proposition that democracy indeed leads to better
environmental performance. Democracies seem to be central in the existing literature. There is also a
focus on variation within democracies. Some democracies do more climate change policy, while some
democracies do less. The literature has tried to explain this in different ways, using different factors such
as government effectiveness. However, variation among autocracies is not considered in the existing
literature. There has been an occasional look at a single country, mostly China (Engels, 2018; Weiss,
2019) or Russia (Martinot, Sinton & Haddad, 1997). Also considered is the local or city level, also
mostly in China (Shan et al., 2018; Mi et al., 2019) or Russia (Sharmina, Anderson & Bows-Larkin,
2013). Yet, there is a lack of systematic analysis for autocracies, while that can be of great importance.

As Bernauer (2013) pointed out, the factors that are driving variation in climate policies is one of the
gaps in scientific research. In his article, he looks at the research done on climate change policy.
Bernauer (2013) presents four areas where research on climate change policy is still lacking. One of
these is: factors that are driving variation in climate policies at national and subnational levels. So,
according to him, more research needs to be done on factors that drive variation in climate change policy.
As the previous section has shown, this is especially the case for autocracies, since much research has
already been done on democracies. Therefore, in this thesis, | attempt to look into the factors that are
driving variation in climate change policy in autocracies. After all, variation in climate change policy
exists also within autocracies. | explore the factors that explain these differences in a systematic way.

That is, |1 examine multiple factors in order to build a systematic picture of how autocracies deal with

14



climate change. This involves, as mentioned in the introduction, the following research question: ‘How

can the variation between autocracies in climate change mitigation policy be explained?’
Hypotheses

Based on the previously discussed existing literature, multiple hypotheses can be constructed for this
analysis of how autocracies deal with climate change. In the theory part, | began with the problem of
climate change as described by the UN (2023a). The UN claim that everyone must take climate action
in order to solve the problem of climate change. However, some countries produce more of the emissions
that cause climate change than others. In fact, the ten countries with the largest emissions contribute 68
percent of total, whereas the hundred least-emitting countries generate 3 percent of total emissions. In
fact, according to the Climate Change Performance Index (2023), a group of 59 countries accounts for
92 percent of total global greenhouse gas (GHG) emissions. Since that is an uneven distribution, the UN
argue that people and countries creating more of the problem have a greater responsibility to act first
(United Nations, 2023a). It is the normative expectation of the UN that more emissions cause countries
to engage more in climate change policy. However, this is not to say that this is the case. After all, it
could also be seen another way, namely that more emissions lead to a worse environmental performance,
because many emissions do not demonstrate a strong commitment to climate change policy. Therefore,

| test both whether autocracies with more emissions engage more or less in climate change policy.
Hypothesis 1A: ‘Autocracies with greater emissions engage more in climate change policy’.
Hypothesis 1B: ‘Autocracies with greater emissions engage less in climate change policy’.

An important article for this thesis is that of Battig & Bernauer (2009). They argue that smaller countries
are more likely to tend to do nothing or less. According to them, small actors can, individually, make
only a small contribution to solving the overall problem and should therefore have an especially strong
incentive to free ride on the efforts of bigger actors. Bigger actors also have this incentive, but to a lesser
extent, because they can in fact contribute significantly more to solving the overall problem. Therefore,
smaller countries are expected to engage less in climate change policy than bigger countries. This
reasoning would apply as much to autocracies as to democracies. Larger countries could relate to country
size as well as population size. Béttig & Bernauer (2009) refer in their example to population size, so |

investigate that as well.
Hypothesis 2: ‘Autocracies that are smaller in population size engage less in climate change policy’.

Battig & Bernauer (2009) also make an argument that not all countries are equally affected by climate
change. This can be called geographical mismatch. If all countries would be equally affected by climate
change, every country should have an equal incentive to engage in climate change policy. However, this
is not the case, since some countries are more affected by climate change than others, as can also be
seen in the Global Climate Risk Index (Eckstein, Kiinzel & Schafer, 2021). The UN also establish that
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some countries and people are more vulnerable to climate impacts, such as people living in small island
nations and other developing countries. Conditions like sea-level rise and saltwater intrusion have
advanced to the point where whole communities have had to relocate, and protracted droughts are
putting people at risk of famine (United Nations, 2023a). Wu (2023), based on King & Jones’ (2021)
paper wrote about the best places to live to avoid climate change. He argues that there are certain
countries, such as New Zealand, Iceland, the United Kingdom, Australia, and Ireland, with ‘favorable
starting conditions’ that other countries do not have. It is expected that the countries more affected by
climate change impacts do more regarding climate change policy. Again, this applies to both

democracies and autocracies.

Hypothesis 3: ‘Autocracies that are more at risk of being affected by climate change consequences

engage more in climate change policy’.

After the geographical mismatch argument, the theory section discussed extensively the variation
between democracies and autocracies and their effect on coping with climate change. Battig & Bernauer
(2009) examined this, as well as a lot of other authors, with a majority tending towards a positive effect
of the level of democracy on environmental performance. If the level of democracy in general would
have a positive effect on environmental performance, it could also be the case that an autocracy with a
higher level of democracy would have a better environmental performance than an autocracy with a
lower level of democracy. | investigate whether it is also true for autocracies that a higher level of

democracy leads to more engagement with climate change policy.

Hypothesis 4: ‘Autocracies that have a higher level of democracy engage more in climate change

policy’.

It can also be examined whether the factors seen as relevant to democracies by Povitkina (2018) are also
relevant to autocracies. First, corruption, which she sees as moderating variable between democracy and
CO2 emissions. Related to this are domestic political institutions, to which Spilker (2013) points, and
government effectiveness, to which Sjostedt & Jagers (2014) refer. This brings me to a concept used by
Dahlberg & Holmberg (2014), quality of governance. These concepts are all related, and | explore
whether the quality of governance makes a difference in climate change engagement. If so, having a
higher quality of governance would result in more engagement with climate change policy, since
policies that are implemented can actually be executed, by working domestic political institutions and

an effective government, building on Dahlberg & Holmberg's (2014) reasoning.

Hypothesis 5: ‘Autocracies that have a higher quality of governance engage more in climate change

policy’.

Another variable that Povitkina (2018) considers relevant is free media, which can play a role in raising

environmental awareness. The role of the media in climate change engagement also emerged as
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important in other literature. This could also be relevant to autocracies, since there is free media in some
of the countries there to some extent as well. This varies significantly from country to country, there are
different degrees of media freedom. As a result, it can be tested whether free media really makes a
difference to climate change engagement in autocracies. If that were to be the case, more media freedom
would lead to more environmental awareness among the country's citizens, leading citizens to prefer
more climate change engagement. However, it is questionable whether autocratic leaders care and
respond to these preferences, but it may be the case that they do so to strengthen their legitimacy. | test
this with the hypothesis below. This hypothesis could be related to the fourth hypothesis, since the level
of democracy and media freedom are probably correlated. How this is tackled is discussed in the next

chapter.
Hypothesis 6: ‘Autocracies that have more media freedom engage more in climate change policy’.

The last variable that Povitkina (2018) considers relevant are international agreements. This is also
reflected in other studies. Spilker (2013) mentions integration into the international system as an
important factor for developing countries. Both Wang, Feng, Wang & Chang (2022) and Jahanger,
Usman & Balsalobre-Lorente (2021) emphasize the role that globalization plays. This could also be
important for autocracies. The theory part showed that because climate change has become one of the
most important issues on the global policy agenda, several global frameworks and agreements have been
established. Not all countries participate in these. It is expected that the countries that do participate,
including autocracies, engage more in climate change policy. The hypothesis that would follow from
this is: ‘Autocracies that participate more in international climate agreements engage more in climate
change policy’. However, as becomes clear in the next chapter, this factor is difficult to measure and is

therefore not included in the study.

As mentioned, Spilker (2013) has researched the relationship between democracy and environmental
performance in developing countries. A possible explanation that she came up with is that citizens in
low-income countries are unlikely to demand environmental commitments from politicians, as they have
other policy preferences than climate change engagement. Citizens who have lower incomes, and thus
less money to spend, are more likely to worry, for example, about what to eat the next day. If citizens
have higher incomes, they need to worry less about such things and their preferences may shift to things
like more climate change engagement. From this research, among others, a hypothesis can be drawn up
regarding wealth and environmental performance. In fact, this could also apply to autocracies, since it
also matters for these countries whether they have the money for climate change policy, or whether they
have other preferences. Wang, Feng, Wang & Chang (2022) and Jahanger, Usman & Balsalobre-Lorente
(2021) also point to economic performance and growth as possible relevant factors, albeit with different
outcomes. The expectation here is that richer countries do more on climate change policy because here

these preferences are more likely to live and, more importantly, there is simply more money. For richer
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countries, it is easier to spend more money on climate change engagement. To examine this, | look at
GDP per capita. This is explained further in the next chapter, but has already been incorporated into the

hypothesis below.
Hypothesis 7: < Autocracies with a higher GDP per capita engage more in climate change policy’.

It is not just economic performance or growth that matters, the type of economy matters as well. An
economy is usually more focused on one of three sectors: services, industry, or agriculture. According
to Khan (2019), the service sector plays the biggest role in the economy of the world. The global
economy is moving towards a more services-oriented structure. Nevertheless, industry and agriculture
continue to play an important role in the development of many countries as well (Khan, 2019). There
are countries that are more focused on the service sector, such as the United States, the United Kingdom
and Japan. Countries more focused on the industrial sector include Iran, Azerbaijan, and Equatorial
Guinea. Countries more focused on the agriculture sector are mostly found in Africa and Asia, such as
Niger, Uganda, and Nepal (Khan, 2019). It is expected that when a country's economy is more focused
on industry or agriculture, that country do less about climate change, as it is more difficult to make
mitigations. Many of the countries more focused on industry or agriculture also rank lower on the EPI,
for example Niger (Environmental Performance Index, 2022). | test whether a focus on industry or
agriculture does in fact lead to significantly less engagement in climate change policy, because it is more
difficult to apply mitigation policies in these sectors. Therefore, the hypothesis is tested whether a focus

on the service sector leads to significantly more engagement in climate change policy.

Hypothesis 8: ‘Autocracies that have an economy more focused on services engage more in climate

change policy’.

Coming to the last hypothesis, Sjostedt & Jagers (2014) argue that political change has a negative effect
on the relationship between the political system and climate change policy. They argue that the effect
of the political system disappears during turbulent times and periods of rapid political change. Thus, the
stability of a regime seems to be an important factor that can make a difference in how a country deals
with climate change. Stability of a regime is a rather vague concept, but related to it could be the number
of conflicts, which brings me to Raleigh & Urdal (2007), discussed in the last theory part. It was then
suggested that armed conflict may be a relevant factor because of both its direct and indirect impact on
the environment. Combining this leads to the expectation that countries that have a higher number of
conflicts engage less in climate change policy. In these countries, because of conflicts, political stability
disappears (Sjostedt & Jagers, 2014). These countries have other priorities, rather than being a stable
regime, and therefore engage less in climate change policy. Finally, | examine whether that is indeed

the case.

Hypothesis 9: ‘Autocracies that are involved in more conflicts engage less in climate change policy’.
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Chapter 3: Methods

In this chapter, | discuss the methods that are used for this thesis, OLS regression analysis, and the
assumptions of regression analysis. Then, | operationalize the hypotheses established in the previous
chapter. This involves looking at the concept of autocracies, the dependent variable, the various

independent variables, and the data required to measure these variables.
Methods

The hypotheses established in the previous chapter are tested through ordinary least squares (OLS)
regression analysis. OLS regression analysis is a statistical method that shows the relationship between
two or more variables. It tests the relationship between a dependent variable against independent
variables (Tibco, 2023). In this case, the effects of different independent variables, for example
population size, on the dependent variable, climate change mitigation policy, are tested. In this way, it
can be examined which of the independent variables do indeed have an impact on the dependent variable
(Gallo, 2015). This is done for different countries, that is all the autocracies of the world. How this
sample was constructed exactly is shown in the next section, which discusses the operationalization of
the variables as well as the concept of autocracies. To conduct a regression analysis, the variables need
to be operationalized in the next section. In this section, too, the data on the variables in question is
gathered. After that, the regression analysis can be conducted. This is done using IBM SPSS Statistics,
a statistical software platform (IBM, 2023). The results include the estimated effect, or the regression
coefficient, the standard error of the estimate, and the p-value, which indicates whether the estimated
effects are significant (Bevans, 2022). If a significant effect is found, the hypothesis in question is
accepted. On this basis, it can be argued which factors cause autocracies to engage in climate change

mitigation policy.

This is done in two parts, simple and multiple regression analysis, before the results are packed out
through stepwise regression analysis. First, all nine hypotheses, as established in the previous chapter,
is tested through simple regression analysis, which is used to estimate the relationship between two
quantitative variables (Bevans, 2022). This merely looks at the relationship between the independent
variables and the dependent variable separately. However, this bivariate association between the two
variables is usually not a good representation of the causal effect of the independent variable on the
dependent variable, as other variables may confound the relationship (Field, 2018). Therefore, also
multiple regression analysis is done. Multiple regression tests effects of multiple independent variables
at once. Whereas with simple regression nine models come out, with multiple regression one model
comes out which includes all the independent variables. This shows which effects of the independent
variables on the dependent variable are strongest, since the effects of the independent variables are

estimated while controlling for other, possible confounding, variables (Field, 2018).
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Regression analysis, both simple and multiple, involves several assumptions. A violation of these
assumptions can lead to bias, which means that the estimated coefficients and standard errors are
systematically different than the coefficients and standard errors in the population (Field, 2018).
Outliers, endogeneity, and selection bias can also cause this. There are four assumptions regarding
regression analysis. The first assumption is about additivity and linearity, which holds that the combined
effect of the independent variables on the dependent variable is best described by adding their effects
together and that the relationship between the independent variables and the dependent variable is linear
(Field, 2018). The linearity assumption can best be tested with scatter plots (Statistics Solutions, 2023a).
Here, it is also important to check for outliers since linear regression is sensitive to outlier effects. The
second assumption is about independent errors. For any two observations the residual terms should be
uncorrelated. This is also described as a lack of autocorrelation and can be tested with the Durbin-
Watson test, which tests for serial correlations between errors. The tests statistic varies between 0.00
and 4.00, with a value of 2.00 meaning that the residuals are uncorrelated. Values less than 1.00 or

greater than 3.00 are cause for concern (Field, 2018).

Here, it is also important that there is little or no multicollinearity, which refers to when your predictor
variables are highly correlated with each other. Multicollinearity is only relevant for multiple linear
regression, which has multiple predictor variables. Multicollinearity can be tested in two ways. Firstly,
it can be tested with a correlation matrix, where the correlation coefficients should be below 0.80.
Secondly, it can be tested using variance inflation factor (VIF) values, which should be below 10.00 and
in the best case below 5.00 (Statistics Solutions, 2023b). The third assumption is about
homoscedasticity, which means that the residuals at each level of the predictors should have the same
variance. Otherwise, there is heteroscedasticity (Field, 2018). The scatter plot is good way to check
whether the data are homoscedastic (Statistics Solutions, 2023a). The fourth assumption is about
normally distributed errors, which means that differences between the predicted and observed data are
most frequently zero or close to zero (Field, 2018). The residuals should follow a normal distribution.

This assumption can best be checked with a histogram or a P-P plot (Statistics Solutions, 2023b).
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Operationalization and Data

Concept

Operationalization

Data Source

Autocracies

Climate change policy

Emissions

Population size

Risk of being affected by
climate change

Level of democracy

Quality of governance

Media freedom

Wealth
Focus of economy on service
sector

Conflicts

All countries that are electoral*
or closed? autocracies
Environmental Performance
Index (EPI) score

GHG emissions per capita
Population size

Global Climate Risk Index
(CRI) score

Electoral Democracy Index
(EDI) score

Government effectiveness
World Press Freedom Index
(WPFI) score

GDP per capita

Percentage of the population
working in service sector
(The number of) political

violence conflicts

V-Dem Institute (2022)

Wolf et al. (2022)

ClimateWatch (2019)
Worldometer (2020)
Eckstein, Kiinzel & Schéfer
(2021)

V-Dem Institute (2022)

Kaufmann & Kraay (2022)
Reporters without Borders
(2023)

World Bank (2021)

World Bank Gender Data
Portal (2019)

ACLED (2022)

Table 1: Operationalization and Data Sources of the Concepts

In this section, | further operationalize the concepts used in this study. I also further explain the data

source for these operationalized concepts. An overview of this is provided above in Table 1.
Autocracies

In this thesis, | aim to include all autocracies in the world. It is necessary to operationalize the concept
of autocracies in order to know what is meant by autocracies and which countries are examined in this
thesis. There are a lot of definitions of autocracies, but nearly all the leading works in the literature
define autocracies as non-demaocracies, using the absence of electoral contestation as a proxy for the
presence of authoritarian relations (Anderson, Brownlee & Clarke, 2021). To determine which countries

are then relevant, | use V-Dem Institute measurements, based on Luhrmann, Tannenberg & Lindberg

! Electoral autocracy: Citizens have the right to choose the chief executive and the legislature through multi-party
elections, but they lack some freedoms, such as the freedoms of association or expression that make the elections
meaningful, free, and fair (Luhrmann, Tannenberg & Lindberg, 2018).

2 Closed autocracy: Citizens do not have the right to choose either the chief executive of the government or the
legislature through multi-party elections (Ldhrmann, Tannenberg & Lindberg, 2018).
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(2018). Varieties of Democracy (V-Dem) is a unigue approach to conceptualizing and measuring
democracy (V-Dem Institute, 2023). Luhrmann, Tannenberg & Lindberg (2018), divide the countries of
the world into four regime types: liberal democracies, electoral democracies, electoral autocracies, and
closed autocracies. To do this, they used for example Dahl's (1998) democratic criteria. According to
their classification, in an electoral autocracy citizens have the right to choose the chief executive and the
legislature through multi-party elections, but they lack some freedoms, such as the freedoms of
association or expression that make the elections meaningful, free, and fair. In a closed autocracy,
citizens do not have the right to choose either the chief executive of the government or the legislature
through multi-party elections (Ldhrmann, Tannenberg & Lindberg, 2018). Thus, also in V-Dem
Institute's (2022) classification, autocracies refer mainly to those countries where there is little or no

electoral contestation.

According to this classification, there were sixty electoral autocracies and thirty closed autocracies in
2021 (V-Dem Institute, 2022, p. 45). So, there were a total of ninety autocracies in the world. It is these
countries that can be examined in this thesis. However, not all data is available for all these countries.
The ninety autocracies include several countries that are not always considered to be independent
sovereign nations (United Nations, 2023b). As a result, many data sources lack information on these
countries. Therefore, | decided not to include these countries in this study. These countries are Hong
Kong, Palestine (Gaza), Palestine (West Bank), Somaliland, and Zanzibar (United Nations, 2023b). For
the remaining countries, not all data is available either. After removing the countries for which not all
the data is available, 74 countries remain. A list of all autocracies is attached in Appendix 1. 74 is the
sample size for this thesis. The larger the sample, the more statistical power. That is, the ability to detect
effects that exist in the population using the sample (Field, 2018). A sample size of 74 countries is a
good size, since the rule of thumb says that one must have at least fifty cases. However, the sample size
is not very large, so some effects could actually be more significant than found in this study. As a result,

different significance levels are used in this study.
Dependent Variable

Now that the countries included in this thesis have been determined, the relevant variables can be
discussed. First, the dependent variable, climate change policy, needs to be operationalized. According
to the UN, climate change policy consists of three broad categories: cutting emissions, adapting to
climate impacts, and financing required adjustments (United Nations, 2023a). | focus mainly on the first
and the second category. To measure this, there are several indexes. Two important indexes are the
Climate Change Performance Index (CCPI) and the Environmental Performance Index (EPI). The
former is an instrument to enable transparency in national and international climate politics and uses a
standardized framework to compare the climate performance of 59 countries and the European Union

(EU), which together account for ninety-two percent of global greenhouse gas emissions. An appropriate
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index, but this directly addresses the problem of this index. There are only 59 single countries in this
index. Many of the countries examined in this thesis are not included in the CCPI (Climate Change
Performance Index, 2023; Burck et al., 2023).

Therefore, instead of the CCPI, I have chosen to use the EPI (Environmental Performance Index, 2022).
This index provides a data-driven summary of the state of sustainability around the world, using 40
performance indicators across 11 issue categories. With this, this index indicates which countries are
best addressing the environmental challenges that every nation faces. The 2022 EPI ranks 180 countries
on climate change performance, environmental health, and ecosystem vitality. That is a lot more than
the CCPI, and in it, the data from almost all countries is available. However, there are still several
countries for which there is no data available on environmental performance. These are Libya, North
Korea, Somalia, South Sudan, Syria, and Yemen. Therefore, these autocracies have to be dropped from
the study. This variable is called the Environmental Performance Index (EPI) score (Environmental
Performance Index, 2022; Wolf et al., 2022).

For each variable, | have also considered whether it is immediately suitable to conduct the study with or
whether something needed to be done with it. To do this, | have examined the distribution of the variable,
which should resemble a normal distribution. This is shown in histograms, which can be found in
Appendix 2. Regarding this variable, the EPI score, Figure Al in the Appendix shows that it is fairly

normally distributed. Therefore, this variable can be used directly in the study in this way.
Independent Variables

This brings me to the independent variables, whose effects on the dependent variable are tested. Nine
hypotheses were established in the previous chapter, resulting in nine independent variables. The first
hypothesis tests whether autocracies with greater emissions engage more in climate change policy. The
independent variable is emissions. This could include looking at all greenhouse gas (GHG) emissions
or, for example, the primary greenhouse gas, CO2. The choice was made for the former, looking at all
GHG emissions. In doing so, | look at GHG emissions per capita. Regarding the data, there are indexes
for this as well, although the data is sometimes unknown for some countries. For example, in the 2022
EPI, which lists greenhouse gas emissions per capita, but for a number of countries, specifically
autocracies, the data is unknown. Therefore, in order not to lose too many countries, | have chosen
another data source. This has become ClimateWatch (2019), which seeks to capture historical GHG
emissions. Their most recent data of all GHG emissions per capita for each country is from 2019. Within
this data source, of the remaining countries, only Eritrea has no data, so this country cannot be included
in this study either.

For this variable, too, a histogram is used to see if it is normally distributed. The second histogram of
Appendix 2 shows that this variable is not normally distributed at all. Rather, the distribution in Figure

A2a is right-skewed. To improve this distribution to a more normal distribution, a logarithmic
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transformation of the variable can be done. Therefore, | have performed a logarithmic transformation of
the variable GHG emissions per capita. This resulted in a much better and more normal distribution, as
can be seen in Figure A2b. However, the logarithmic transformation could not simply be performed.
This is because one country, Fiji, had a negative value and then it is not possible to transform it
logarithmically. As a result, a value of one was first added to all countries, so that all countries would
have a positive value, but the ratio relative to other countries remained the same. After this, the

logarithmic transformation could be carried out.

The second hypothesis tests whether autocracies that are smaller in population size engage less in
climate change policy. Here, the independent variable is population size, which is a relatively concrete
and easily measurable variable. For this variable, Worldometer's (2020) dataset on the countries in the
world by population can be used. Worldometer keeps track of live world statistics on population,
government and economics, society and media, environment, food, water, energy, and health. The most
recent data for population size is from 2020, so this was used for this study. As for the countries
remaining for this study, this variable is available for each country. Also, the distribution of this variable,
population size, is not normally distributed, but right skewed, as Figure A3a shows. As a result, a
logarithmic transformation was performed for this variable as well. Again, this resulted in the variable

being better and more normally distributed, as can be seen in Figure A3b.

The third hypothesis tests whether autocracies that are more at risk of being affected by climate change
engage more in climate change policy. So, with this hypothesis | look at the consequences of climate
change that a country is at risk of. To this end, | look at the Global Climate Risk Index (Eckstein, Kiinzel
& Schafer, 2021). The Global Climate Risk Index (CRI) analyses to what extent countries and regions
have been affected by impacts of weather-related loss events, such as storms, floods, and heat waves.
The most recent CRI is from 2021, so this is to be used. Many countries are included in this. However,
Equatorial Guinea, Gambia, Turkmenistan, and Cuba did not receive a score. Unfortunately, these

countries therefore have to be dropped from the study.

For this variable, the Global Climate Risk Index (CRI) score, the distribution was also examined. Figure
Ada in Appendix 2 shows that this variable is not normally distributed. However, the left-skewedness of
this distribution is not fixed by logarithmic transformation of the variable, as shown in Figure A4b. As
a result, another solution is necessary. | have chosen to make the variable categorical using the ‘visual
binning’ feature in SPSS. The 'equal percentiles based on scanned cases' option was used. Three equal
percentiles, tertiles, were created using two cut points. The variable CRI score thus became a categorical
variable with three categories, which then relatively represent high risk, medium risk, and low risk. To
properly incorporate this into the research, dummies were created as well. As a result, there are three
dummy variables, for high risk, medium risk, and low risk. The histogram of the new, categorical

variable can be seen in Figure A4c.
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The fourth hypothesis tests whether autocracies that have a higher level of democracy engage more in
climate change policy. Here, the independent variable is the level of democracy. For this, | return to V-
Dem and their measurements of the levels of democracy for the relevant countries. The 2022 VV-Dem
report, upon which it is also based which countries are autocracies, also lists countries' scores on various
democratic indices (V-Dem Institute, 2022). | look at the Electoral Democracy Index (EDI), since the
electoral component seemed the most important in defining autocracies. This index measures the
principle of electoral or representative democracy, including whether elections were free and fair, as
well as the prevalence of a free and independent media. The index is part of all the other indices as a
central component of democracy (Coppedge et al., 2022). As for data availability, in this index all
countries have been scored. When looking at the normal distribution of the variable Electoral Democracy
Index (EDI) score in Figure A5, it can be concluded that the variable is fairly normally distributed, so

there is no need to transform this variable.

The fifth hypothesis tests whether autocracies that have a higher quality of governance engage more in
climate change policy. For this purpose, | look at the Worldwide Governance Indicators (WGI). The
WGI project looks at governance as the traditions and institutions by which authority in a country is
exercised. Their reports aggregate and individual governance indicators for over two-hundred countries
and territories over the period 19962021, for six dimensions of governance: voice and accountability;
political stability and absence of violence and terrorism; government effectiveness; regulatory quality;
rule of law; and control of corruption. | use the fourth of these indicators, government effectiveness. It
uses the most recent data, which is from 2021 (Kaufmann & Kraay, 2022). All still relevant countries
have been scored on this variable, so again no countries need be dropped. The variable government
effectiveness is not normally distributed, but right skewed, as can be seen in Figure A6a in Appendix 2.
A logarithmic transformation was therefore performed. Figure A6b shows that after logarithmic

transformation, the variable is now slightly left-skewed, but a lot better and more normally distributed.

The sixth hypothesis tests whether autocracies that have more media freedom engage more in climate
change policy. The independent variable here is media or press freedom, which is also quite good and
easy to incorporate. To this end, | use Reporters Without Borders' (2023) World Press Freedom Index
(WPFI), which aims to compare the level of press freedom enjoyed by journalists and media in 180
countries and territories. The most recent World Press Freedom Index, that of 2023, scores press freedom
for all needed countries. The variable is called World Press Freedom Index (WPFI) score. Figure A7 in
Appendix 2 shows that the variable WPFI score is fairly normally distributed, so no transformation of

the variable was performed.

As mentioned, the hypothesis that would test that whether autocracies that participate more in
international agreements engage more in climate change policy is not tested, since it is too difficult to

measure this factor. The independent variable would be participation in international agreements.
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However, this is a tricky variable to measure. If the main international climate agreements, for example
the Paris Agreement, are looked at, almost all but a few countries have signed them. This provides too
little variation to properly test this hypothesis. Therefore, it was chosen to exclude this variable and
hypothesis. This is thus related to the difficulty of measuring this variable. Only domestic factors are

now considered.

The eighth hypothesis tests whether autocracies with a higher GDP per capita engage more in climate
change policy. So, the independent variable wealth, which is concrete and easy to measure, is measured
by looking at GDP per capita. For this the data from Worldometer is considered again, but here the data
for some countries is not available. Because of data availability, | decided to turn to another data source,
namely the World Bank. This source, whose most recent data is from 2021, does have the data for all
the required countries (World Bank, 2021). When looking at the distribution of the variable GDP per
capita in Figure A8a, it can be seen that this distribution is very right skewed. As a result, a logarithmic
transformation was performed for this variable, after which the distribution was better and more

normally distributed, as can be seen in Figure A8b.

The eighth hypothesis tests whether autocracies that have an economy more focused on services engage
more in climate change policy. For this hypothesis, the independent variable relates to the proportion of
the population employed in the service sector, or in the industry sector, or in the agriculture sector. There
are also lists of these, although these are outdated or not quite correct. However, the right information
can be found through the World Bank Gender Data Portal. All necessary information can be found here
for all relevant countries. This information is dated from 2019. Thus, for this variable, the World Bank
Gender Data Portal (2019) is used to see what percentage of the population works in the service sector,
not making a distinction in gender. The percentage of the population working in the service sector is the
variable used to test the hypothesis. This variable, as shown in Figure A9 of Appendix 2, is fairly
normally distributed. A logarithmic transformation only results in the distribution becoming left-
skewed. Thus, the variable percentage of population working in service is not transformed but used in

this way.

The ninth and last hypothesis tests whether autocracies that are involved in more conflicts engage less
in climate change policy. The independent variable is the number of conflicts of a country. This can
include ongoing armed conflicts, considering the number of fatalities in these armed conflicts. Rather,
it is decided to look at the number of political violence conflicts. With this, also a country’s domestic
political stability is considered. For this hypothesis, the Armed Conflict Location & Event Data Project
(ACLED) is used, which collects real-time data on the locations, dates, actors, fatalities, and types of all
reported political violence and protest events around the world. Specifically, the number of political
violence conflicts in 2022 is used (ACLED, 2023). Therefore, the variable is referred to as (the number

of) political violence conflicts.
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This number says something about both the number of conflicts and political stability in the country.
This makes it a good variable to test the hypothesis. However, when looking at the distribution of this
variable in Figure A10a, the conclusion can be drawn that it is very right skewed. After performing a
logarithmic transformation, the distribution in Figure A10b is already better, but still not as it should be.
Therefore, for the variable political violence conflicts, as with the variable CRI score, | have chosen to
make it a categorical variable. This was done in the same way as for the CRI score, using 'visual binning'
and the ‘equal percentiles' option to create five equal percentiles. This created a categorical variable that
indicate a relatively very high, high, medium, low, or very low number of political violence conflicts.
Because five categories were created instead of three, not too much data was lost and this variable can
be considered an ordinal variable, which can be put directly into the model. The distribution of this new,

categorical variable is showed in Figure A10c.

This covers all variables, dependent and independent. For the dependent variable, the Environmental
Performance Index (EPI) score, the variable is used untransformed. This is also true for independent
variables the Electoral Democracy Index (EDI) score, the World Press Freedom Index (WPFI) score
and the percentage of the population working in the service sector. However, logarithmic transformation
is used for several variables. The variables GHG emissions per capita, population size, government
effectiveness and GDP per capita are used logarithmically transformed. For two variables, the Global
Climate Risk Index (CRI) score and (the number of) political violence conflicts, it was necessary to

make them a categorical variable and then use them that way in this study.

In this thesis, | do not specifically examine one hypothesis, but multiple hypotheses with multiple
possible explanations. In this way, | hope to have found and find as many possible explanations as
possible for the variation in how autocracies deal with climate change. If other explanations were known
to offer a possible explanation, they would also be included in the study. But that is not the case, | have
included all known possible explanations included in this research and thus those are also the control
variables. GDP per capita or the level of democracy, for example, would be relevant control variables,
but these are already included in this study. In the multiple regression model, the variables of the

hypotheses also serve as control variables for the other variables. No other control variables are added.
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Chapter 4: Results

In this chapter, | present the results of the study. For this, first of all, | test the assumptions of regression
analysis discussed in the previous chapter, showing for example scatter plots of the dependent variables
plotted against the various independent variables. Next, | show and explain some descriptive statistics
of the variables. Then, | perform the simple regression analysis, in which the effect of the independent
variables on the dependent variables are examined separately. After that, 1 perform the multiple
regression analysis, where the effect of all the independent variables on the dependent variable are tested
in one single model. Finally, | provide stepwise regression analyses in which the results of the regression

analysis are unpacked.
Testing Regression Analysis Assumptions

Before performing the regression analysis itself, it is necessary to take a close look at the assumptions
of regression analysis. As discussed in the methods chapter, the first assumption of regression analysis,
the linearity assumption, can be tested with scatter plots, by checking whether the relationship between
the independent and dependent variable is linear. Looking at the scatter plots in Figure 1 on the page
below, an imaginary linear line can be drawn, indicating linearity. For some scatter plots, this line can
be drawn better than for others. For population size and the percentage of population working in services,
for example, the linear relationship between with the EPI score is fairly easy to see. The same is true for
the categorical variables CRI score and political violence conflicts. For the EDI score in relation to the
EPI score, the linear relationship is least well seen, with dots all over the place. In general, it is worth
noticing that a fairly large number of dots are not on or close to the imaginary line. Hence, the question

is whether these linear relationships are significant, which is tested in the following sections.

In addition to looking at linear relationships in the scatter plots, the linearity test was performed. This
was done using the ‘compare means' feature in SPSS and the 'test for linearity' option. However, this
turned out not to be possible for all variables. For the variables population size, government
effectiveness, WPFI score and GDP per capita, it was not possible to perform the linearity test because
there were too few cases. For the other variables, the p-value of the linearity test should be higher than
0.05 to be able to speak of a linear relationship between the independent and dependent variable. For
the first variable, GHG emissions per capita, in relation to the dependent variable EPI score, the linearity
test gives a p-value of 0.427, which indicates a linear relationship. For the variable CRI score, the
linearity test gives a p-value of 0.874, again showing a linear relationship. For the variable EDI score, a
p-value of 0.619 is given, so again the relationship is clearly linear. For the percentage of the population
working in services, the p-value is 0.911, also indicating a linear relationship. Finally, for the number
of political violence conflicts, the p-value is 0.837, likewise indicating a linear relationship. A linearity
test could be performed for five of the nine independent variables, and thus all five show a linear

relationship. Unfortunately, no test could be performed for the other four independent variables.
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Figure 1: Scatter Plots of Independent Variables Plotted Against EPI Score

29



The second assumption of regression analysis, the independent error assumption, can be tested using the
Durbin-Watson test. This test was done while performing the multiple regression analysis and produced
a value of 2.491. A value of two is good, as that means no autocorrelation at all, values below one and
above three are cause for concern. The value of 2.491 means that there is somewhat negative
autocorrelation. The value is above two, so it is not perfect, but it is not above three, so it is not
problematically high. It is also important to look at multicollinearity, rather its absence. The two ways
to test this are, first, a correlation matrix, in which the correlation coefficients should be below 0.80, and
second, using VIF values, which should be below 10.00 and in the best case below 5.00. As for the first,
there is no correlation coefficient above 0.80, so this regression analysis satisfies that condition. There
are some variables that are correlated with each other, though. Specifically, the variable GDP per capita
has some high correlation coefficients. For GDP per capita and GHG emissions per capita, the Pearson’s
correlation coefficient is 0.694, and for GDP per capita and the percentage of the population working in
the service sector, the coefficient is 0.765, just below the threshold. As for the second way to test
multicollinearity, all VIF values are well under 10.00 and almost all are also under 5.00. Only the VIF
value of GDP per capita is 7.072 and therefore above five. This could create a problem when performing
the regression analyses, but this is addressed in the last section of the next chapter. So, except for the

variable GDP per capita, the regression analysis satisfies the lack of multicollinearity.

The third assumption, that of homoscedasticity, can also be checked through a scatter plot of the
predicted value plotted against the residual value. This can be seen on the left graph in Figure 2 below.
A loess line can then be drawn through this by SPSS, which can be seen in on the right graph. If the data
is homoscedastic, there would appear a flat and smooth line, parallel to the X-axis. However, the line
goes down a bit at the beginning and then slightly up again, ending just a bit lower than it should be. So,

it is definitely not a very bad result, but the data is not completely homoscedastic.

Scatterplot
Dependent Variable: EPI Score

Scatterplot
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Figure 2: Scatter Plots of Predicted Value Against Residual Value
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The fourth assumption, the normally distributed error assumption, can be checked with a histogram or
a P-P plot. The two are shown below. On the left, in Figure 3, is the histogram of the distribution of
errors, where it can be seen that the errors are fairly normally distributed. On the right, in Figure 4, is
the P-P plot, which looks good. The errors are normally distributed on the graph. Relying on these two

methods, the regression analysis succeeds for the fourth assumption.

Histogram Normal P-P Plot of Regression Standardized Residual
Dependent Variable: EP| Score Dependent Variable: EP| Score
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Figure 3: Histogram of Distribution of Errors Figure 4: P-Plot of Errors

Descriptive Statistics

Variable N Minimum Maximum Mean St. Deviation
Environmental Performance 74 18.90 55.10 35.24 8.01
Index (EPI) score

GHG Emissions per Capita 74 -0.09 1.62 0.74 0.34
Population Size 74 5.80 9.16 7.25 0.67
Global Climate Risk Index 74 1.00 3.00 1.97 0.83
(CRI) Score

Electoral Democracy Index 74 0.02 0.56 0.30 0.12
(EDI) Score

Government Effectiveness 74 -0.02 2.00 141 0.42
World Press Freedom Index 74 22.97 74.28 47.03 11.21
(WPFI) Score

GDP per Capita 74 2.35 4.86 3.49 0.54
Percentage of the Population 74 10.40 84.40 48.13 15.97
Working in Service Sector

(The Number of) Political 74 1.00 5.00 2.96 1.43

Violence Conflicts

Table 2: Descriptive Statistics of the Variables

The above Table 2 shows the descriptive statistics of the different dependent and independent variables
used in this thesis. It is worth reflecting on this to know what the values of these variables imply. For all
variables, N, the number of cases, is 74. This is because there are 74 countries in the dataset, which are

the 74 countries for which values of all variables were available. Autocracies for which one or more
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variable was not available were not included in this study. For each variable, the table shows the
minimum value found within this dataset, as well as the maximum value found. Also given is the mean

value and the standard deviation.

When looking at what these values mean, | begin with the dependent variable, the EPI score. In the EPI,
the countries are scored and ranked on their environmental performance (Environmental Performance
Index, 2022). As discussed in the previous chapter, | use EPI data in an untransformed way. Countries
are scored between 0.00 and 100.00, with 100.00 being the highest. In reality, such high scores on the
overall index are difficult to achieve, as Denmark tops the list with a score of 77.90 (Wolf et al., 2022).
India is at the bottom with a score of 18.90. India also belongs to the dataset of this thesis, fulfilling the
minimum score of 18.90 as shown in Table 2. Table 3 below shows the ten best and ten worst scoring
autocracies included in this thesis on the EPI. Hungary achieves the highest score with 55.10 and thus
represents the maximum value in the descriptive statistics in Table 2. This ranks the country in 33rd
place overall, which is indicated in parentheses in Table 3. Hungary is followed by the United Arab

Emirates, ranked 39th with a score of 52.40, and Singapore, ranked 44th with a score of 50.90.

Besides India, countries like Myanmar, 179th and thus second to last with a score of 19.40, and Vietnam,
178th with a score of 20.10, also score relatively bad on the 2022 EPI (Wolf et al., 2022). The mean
score of the autocracies in this dataset is 35.24. This average would rank 128th out of 180, in terms of
autocracies just below Egypt and just above Malaysia, which thus score quite average. The standard
deviation of this score is 8.01, meaning that a score differs on average 8.01 from the mean score. Figure
5 below shows a map of the world in which the autocracies included in this study have been assigned a
color based on their EPI score. This ranges from very light orange, indicating a relatively good EPI

score, to very dark red, indicating a bad EPI score.

EPI Score

[ >s0
] 45-50
[T 40-45
| 3540
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Created with mapchart.net

Figure 5: Map of the EPI Score of the Autocracies in this Research
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Top 10 Best Scoring Autocracies on EPI Top 10 Worst Scoring Autocracies on EPI

1. Hungary (33" overall) 55.10 1. India (180) 18.90
2. United Arab Emirates (39) 52.40 2. Myanmar (179) 19.40
3. Singapore (44) 50.90 3. Vietnam (178) 20.10
4. Gabon (51) 49.70 4. Bangladesh (177) 23.10
5. Belarus (55) 48.50 5. Pakistan (176) 24.60
6. Djibouti (60) 4750 6. Papua New Guinea (175) 24.80
7. Albania (62) 47.19 7. Haiti (173) 26.10
8. Montenegro (63) 46.90 8. Turkey (172) 26.30
9. Zimbabwe (69) 46.20 9. Sudan (171) 27.60
10. Eswatini (75) 4490 10. Iraq (169) 27.80

Table 3: Top 10 Best and Worst Scoring Autocracies in this Research on the EPI

The first independent variable is GHG emissions per capita. Here, total GHG emissions are thus
converted per capita, so this is no longer influenced by country size. As a result, small countries can and
do score high on this as well. As accounted for in the methods chapter, a value of one was added to all
the countries, before a logarithmic transformation of the variable was carried out. Thus, the values now
no longer represent the literal numbers GHG emissions per capita, but the ratios are still the same. On
ClimateWatch's (2019) ranking, the highest overall score is for the Solomon Islands with 69.21 GHG
emissions per capita, whereas the lowest score is for Fiji with -0.18, which is a remarkable score. Fiji as
an autocracy is also in this dataset, so that country represents the minimum value that can be found in
Table 2, which is -0.09 after logarithmic transformation. The maximum value of 1.62, which was 40.52
GHG emissions per capita before logarithmic transformation, belongs to Qatar. Nearby countries
Bahrain and Kuwait also score high on this index, while Rwanda and Burundi, like Fiji, score low
(ClimateWatch, 2019). The average score is 0.74 and the standard deviation is 0.34, but they say less
because of the transformation of the variable. Relative to the overall ranking, the autocracies included
in this thesis score relatively low, with a high standard deviation, which can mainly be explained by the

fact that there are some countries that score relatively very high.

The second independent variable, population size, is fairly self-explanatory, as it refers to the total
number of citizens of the country. However, a logarithmic transformation also occurred for this variable,
partly because there are two countries, China and India, with a very high value compared to the rest of
the autocracies. The country with the largest population size at over 1.4 billion, China, represents the
maximum value of 9.16 in Table 2, while Montenegro, which has the smallest population size, represents
the minimum value of 5.80 (Worldometer, 2020). Besides Montenegro, Comoros, Fiji, and Djibouti also
have a population size smaller than one million. The mean value of population size after logarithmic
transformation for this dataset is 7.25 with a standard deviation of 0.67. After all, there are large

differences in population size.
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The third independent variable is the Global Climate Risk Index (CRI) score. The most important thing
to note here is that a low score indicates higher risk. The scores range from low, with Mozambique's
2.67 being the lowest of all, to high, with 118.00, a score achieved by many countries, including 19
autocracies from the dataset of this thesis (Eckstein, Kiinzel & Schéfer, 2021). Mainly because of this,
a distribution emerged that was very left-skewed. As discussed in the methods chapter, this was not
solved by logarithmic transformation and a categorical variable was created, consisting of three
categories. These categories are high risk, indicated by a score of 1.00, medium risk, indicated by a score
of 2.00, and low risk, indicated by a score of 3.00. Obviously, 1.00 is the minimum value found in Table
2 and 3.00 is the maximum value. The groups are now approximately equal in size, as can be seen in
Figure A4c in Appendix 2. The high risk group consists of 26 countries, while the medium risk group
and the low risk group consist of 24 countries. Besides Mozambique, Zimbabwe, Afghanistan, and India
are countries at high risk of being affected by the consequences of climate change. The mean score of
this categorical variable is 1.97, just slightly more tending toward high risk than low risk, with a standard

deviation of 0.83, suggesting quite a bit of variability.

The fourth independent variable is the Electoral Democracy Index (EDI) score. This variable is not
categorical or logarithmically transformed. In the EDI, all countries are given a score ranging from 0.00
to 1.00, 1.00 being the highest. Countries like Sweden and Denmark, both with a score of 0.91, score
high here. Autocracies evidently score low on this index. Tunisia scores highest with 0.56, ahead of
Montenegro with 0.50. Saudi Arabia is at the bottom, representing the minimum value in Table 2, with
an extremely low score of 0.02, right below Qatar with 0.06 and China with 0.08. The mean score on
the EDI index of autocracies within this study is 0.30, a score obtained by Kuwait and Cameroon (V-

Dem Institute, 2022). The standard deviation of 0.12 is low, because the range of scores here is not large.

The fifth independent variable is government effectiveness. In this, countries are given a percentile score
from 0.00 to 100.00, with the latter representing high government effectiveness. The maximum value is
achieved by Singapore, which consequently has the best government effectiveness (Kaufmann & Kraay,
2022). The United Arab Emirates and Qatar also have good government effectiveness. Nevertheless,
this variable was very right skewed because the autocracies included in this thesis did, in general, not
score relatively well on this index with an initial mean of 35.51. Comoros, Venezuela and especially
Haiti are countries that score very badly on this index. Due to the right-skewedness of the distribution,
this variable is logarithmically transformed. As a result, the maximum value in Table 2 represented by
Singapore is now 2.00. The minimum value, represented by Haiti, is now -0.02. The mean score is 1.41

and the standard deviation is 0.42.

The sixth independent variable is the World Press Freedom Index (WPFI) score. Again, countries could
score from 0.00 to 100.00. This variable, like the EPI score and the EDI score, was not transformed and

used in this way for the research. The highest scores were achieved by European democracies, such as
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the easily first-ranked Norway with 95.18. The highest ranked country in this study is also a European
country with a relatively good democracy, Montenegro, with a score of 74.28, as can be seen in Table
2. North Korea scored the very worst on Reporters without Borders' (2023) ranking, with a score of
21.72. Unfortunately, due to a lack of data, this country could not be included in this thesis. As a result,
China represents the minimum score of 22.97. The mean score is 47.03 and the standard deviation is

11.21, which is not very peculiar.

The seventh independent variable is GDP per capita, as indexed by the World Bank (2021) in US dollars.
Small countries like Monaco, Liechtenstein and Luxembourg score high on this. The highest autocracy
included in this research is also a small country, namely Singapore with 72,794 US dollars. The country
is followed by Qatar and the United Arab Emirates. However, because there are some countries that
score very high on this variable and the rest relatively low, the distribution of this variable is very right
skewed. As a result, a logarithmic transformation was chosen in the methods chapter, which produced
a much more normal distribution, as shown in Figure A8b in Appendix 2. As a result, the maximum
value according to the descriptive statistics in Table 2 is now 4.86, represented by Singapore. The
minimum value is 2.35, which is Burundi's score after logarithmic transformation. Afghanistan and
African countries such as the Central African Republic and Mozambique also score low here (World
Bank, 2021). The mean score is 3.49 and the standard deviation is 0.54.

The eight independent variable is the percentage of the population working in services. This can range
from 0.00 to 100.00 in extreme cases. Because this resulted in a fairly normal distribution, this variable
did not need to be transformed. Again, Burundi represents the minimum value in Table 2 with 10.40
percent of the labor force employed in the service sector. The country is followed by other African
countries, such as Mozambique and Uganda, whose economies are also mainly focused on agriculture.
Here again the same country is responsible for the maximum value, namely Singapore with 84.40
percent. It is followed by Venezuela and Kuwait. On average, 48.13 percent of the labor force is
employed in the service sector. The standard deviation is 15.97 (World Bank Gender Data Portal, 2019).

The ninth and final independent variable is the number of political violence conflicts. As accounted for
in the methods chapter, it was necessary to make this a categorical variable. As a result, the scores on
this variable can be divided into five categories. A score of 1.00 represents little to none political
violence conflicts and a score of 5.00 represents a relatively high number of political violence conflicts.
Therefore, the minimum score in Table 2 is 1.00, achieved by countries with few political violence
conflicts, such as Qatar, Kuwait, and Singapore (ACLED, 2022). The maximum score here is 5.00,
achieved by countries with high levels of political violence conflicts, such as Myanmar, lraq, and
Nigeria. The mean score is 2.96 and the standard deviation 1.43, which makes sense for this kind of

categorical variable.
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Simple Regression Analysis

In this section, | examine whether the independent variables have an effect on the environmental
performance of the autocracies through simple regression analysis. For this purpose, first, the
coefficient, particularly for the direction of the effect, and the standard error are examined. Next, the p-
value is examined to determine whether the effect is significant. Finally, the R-value for each model,
specifically the (adjusted) R-squared, is examined to see how much of the variation between autocracies

in dealing with climate change this model explains.

Model Independent Variable  Coefficient
(Std. Error)

1 GHG Emissions per 6.919*
Capita (2.671)
2 Population Size -6.669***
(1.169)
3 CRI Score (Baseline:
Medium Risk)
Low Risk 3.758+
(2.128)
High Risk -4.342*
(2.087)
4 Electoral Democracy 0.098
Index (EDI) Score (7.862)
5 Government 2.691
Effectiveness (2.230)
6 World Press Freedom 0.160+
Index (WPFI) Score (0.082)
7 GDP per Capita 5.687***
(1.630)
8 % of the Population 0.212***
Working in Services (0.054)
9 Political Violence -2.522%**
Conflicts (0.590)

Table 4: Simple Regression Analysis
+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001

Note: The constant or intercept is not shown in this table because these are all different models with

different constants.

36



The results of the simple regression analysis together are in Table 4 above. The results of the individual
simple regression analyses are in Appendix 3. The first model is a simple regression analysis of the effect
of GHG emissions per capita on the Environmental Performance Index (EPI) score, also shown in Table
Al in Appendix 3. This shows that the constant coefficient is 30.116, which means that is the EPI score
of a country with a score of zero on the logarithmically transformed variable of GHG emissions per
capita. Then, the GHG emissions coefficient is 6.919. That is, from an EPI score of 30.116, for every
one value of GHG emissions per capita added, 6.919 is added to the EPI score. This is on average and
includes a standard error of 2.671. The positive coefficient means the effect of GHG emissions per capita
on the EPI score is positive. This effect is significant with a significance level of 0.05, given a p-value
of 0.012. This is indicated by one asterisk in Table 4. Thus, the independent variable GHG emissions
per capita has a significant positive effect on the EPI score, which is consistent with hypothesis 1A,
which argues that autocracies with more emissions engage more in climate change policy. The R-value
of this model is 0.292, giving an R-squared of 0.085. The adjusted R-squared given by SPSS is 0.073.
According to this value, this model, viewed separately, would explain 7.3 percent of the variation

between autocracies in dealing with climate change.

The second model, whose results are, next to the above Table 4, also visible in Table A2, considers the
effect of population size on the EPI score. Looking at the coefficient of -6.669, this effect is negative,
with a standard error of 1.169. The negative effect is significant, considering a p-value smaller than
0.001. Therefore, there are three asterisks in Table 4 for the variable population size, which has a very
significant negative effect on the EPI score. That is, a higher population size leads to a lower EPI score.
This effect is in the opposite direction as was hypothesized. Furthermore, according to the adjusted R-
squared value of 0.302, this model explains no less than 30.2 percent of the variation. Hence, the variable

population size does seem to be a significant part of the explanation of the EPI score.

In Table A3 of Appendix 3, the results of the simple regression analysis of the effect of the categorical
variable Global Climate Risk Index (CRI) score on the EPI score are shown. This was done using
dummy variables. The countries at medium risk of being affected by climate change consequences were
used as a baseline, therefore in the results both the effect of low risk and high risk countries are given,
in order to examine which has more effect on environmental performance. This shows that both low risk
and high risk have a significant effect on the EPI score. Low risk has a positive effect on the EPI score
of 3.758 with a standard error of 2.128 and a p-value of 0.082. High risk has a negative effect on the
EPI of -4.342 with a standard error of 2.087 and a p-value of 0.041. This makes the effect of high risk
on the EPI score according to the simple regression analysis larger and more significant than the effect
of low risk. So, both lower risk leads to a higher EPI score and higher risk leads to a lower EPI score.
This is in line with each other, but not in line with the third hypothesis, which states that higher risk

leads to a higher EPI score. In addition, this relationship explains 15.2 percent of the variance, which is
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also relatively high. Thus, in this significant positive effect of the CRI score on the EPI score seems to

lie part of the explanation as well.

Table A4 shows the effect of the fourth independent variable, the Electoral Democracy Index (EDI)
score, on the EPI score. This is a small positive effect, with a coefficient of 0.098. This would be aligned
with the fourth hypothesis. However, the standard error is very high at 7.862. Moreover, the p-value is
also very high at 0.990. As a result, according to this simple regression analysis, there is no significant
effect of the EDI score on the EPI score at all. Therefore, also according to the adjusted R-squared value,
no variation is explained by this model. Thus, an explanation for the level of the EPI score does not

seem to lie in the EDI score.

The next independent variable whose effect on the EPI score is examined is government effectiveness,
a variable that is logarithmically transformed. The results of this simple regression analysis are shown
in Table A5. This variable has a positive effect on the environmental performance of 2.691. This is
accompanied by a standard error of 2.230. The direction of this effect too would be consistent with the
established hypothesis if it were not for the fact that the p-value of this effect at 0.065 is not significant
according to the used significance level of 0.232. The adjusted R-squared of 0.006 makes it also clear
that with 0.6 percent, very little of the variance is explained by this model. Thus, government

effectiveness does not seem to offer an explanation either.

Table A6 shows the simple regression analysis of the effect of World Press Freedom Index (WPFI) score
on EPI score. With a significance level of 0.1, a significant effect is found here, given a p-value of 0.055.
For this reason, there is a plus after the coefficient of the WPFI score. The effect of the WPFI score on
the EPI score is positive, meaning that higher press freedom would yield a higher EPI score, with a
coefficient of 0.160. This direction of the effect is in line with the sixth hypothesis. Here, the adjusted
R-squared value shows that not much variance is explained by this model, 3.7 percent. Hence, again,

not much of the explanation is found here.

The seventh independent variable, GDP per capita, does find another significant effect on the EPI score.
This is also shown in Table A7, where a p-value smaller than 0.001 is given. The table also gives a
positive coefficient of 5.687. Thus, the logarithmically transformed variable GDP per capita has a
significant positive effect on the EPI score, which is aligned with the expectation of the eighth
hypothesis. Additionally, this model would explain 13 percent of the variance, given the adjusted R-

squared value of 0.133.

Table A8 shows the effect of the percentage of the population working in the service sector on the EPI
score. This effect is positive with a coefficient of 0.212. That means that with each percent more
employed in the service sector relative to the other sectors, the EPI score increases by 0.212. Associated
with this is a relatively low standard error of 0.054. The constant coefficient is 26.061. Thus, a country

with a percentage of zero employed in the service sector would achieve an EPI score of 26.061. The
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significance of this effect is less than 0.001 and thus the positive effect is clearly significant. This is also
in accordance with the established hypothesis, which is the ninth. Also, according to the adjusted R-

squared value, this model explains as much as 16.7 percent of the existing variance.

The last independent variable whose effect on the EPI score is examined is the number of political
violence conflicts, which is shown in Table A9. This variable is, as well as the CRI score, transformed
to a categorical variable. No dummies were used for this variable, however, since the variable could be
transformed to five categories. The SPSS output showed a coefficient of -2.522, representing a negative
effect. This means that more political violence conflicts lead to a lower EPI score. This includes a
standard error of 0.590. The negative effect is significant with a p-value smaller than 0.001, which is
why there are three asterisks in Table 4. The direction of this effect agrees with the tenth hypothesis. In

addition, the effect explains 19.1 percent of the variance, which is quite a lot.
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Multiple Regression Analysis

Independent Variable Coefficient
(Std. Error)

GHG Emissions per 4118
Capita (3.675)
Population Size -4.712*
(1.818)
CRI Score (Baseline:
Medium Risk)
Low Risk 1.905
(1.952)
High Risk -0.203
(2.050)
Electoral Democracy 0.038
Index (EDI) Score (8.831)
Government 0.894
Effectiveness (2.772)
World Press Freedom 0.055
Index (WPFI) Score (0.102)
GDP per Capita -0.535
(3.780)
% of the Population 0.101
Working in Services (0.093)
Political Violence -0.254
Conflicts (0.839)
Constant 59.718
(15.614)
N 74
R? 0.431

Table 5: Multiple Regression Analysis
+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001

Having tested all the effects of the independent variables on the dependent variable separately, all the
independent variables are thrown into one model to see what effects the different variables then have on
environmental performance. This multiple regression model has an adjusted R-squared of 0.340,
meaning that this model should explain 34.0 percent of the variance. The further results of the multiple

regression analysis can be found in the above Table 5, as well as in Table A10 in Appendix 3. Again,

40



this also includes the variable CRI score by dummy variables, with medium risk as baseline, so the
effects of low risk and high risk are shown in the table. The constant coefficient is 59.718, meaning that
would be the EPI score without considering the effects of the independent variables. On this, according
to the model, four variables have a negative effect: population size, high risk, GDP per capita and the
number of political violence conflicts. However, only the negative effect of the population size has a
significant effect on the EPI score, given the p-value of 0.012. The coefficient of this variable is -4.712,
with a standard error of 1.818. This is a smaller effect than emerged from the simple regression analysis,

which makes sense given the addition of other variables.

As with the simple regression analysis, however, the direction of this effect is not in line with the
established hypothesis. Also, the negative effects of high risk and GDP per capita are not consistent with
the hypotheses. The negative effect of the number of political violence conflicts is. Six variables have a
positive effect on the EPI score. These are GHG emissions per capita, low risk, the Electoral Democracy
Index (EDI) score, government effectiveness, the World Press Freedom Index (WPFI) score and the
percentage of the population working in the service sector. The positive effect of low risk is not aligned
with the hypothesis. The other positive effects are. However, of these five effects, not one is significant.
Thus, after performing the multiple regression analysis, only one significant effect remains, the negative

effect of population size on the EPI score.
Interpretation of the Findings

Now that the regression analysis and testing of its assumptions has been done, the results of the
regression analysis can be interpreted. First, the simple regression analyses were performed. This
showed that seven independent variables had a positive effect on the Environmental Performance Index
(EPI) score, while three independent variables had a negative effect on the EPI score. Of these ten
effects, including the two effects of the dummy variables of the independent variable (Global Climate
Risk Index (CRI) score, seven were significant. GHG emissions per capita, low risk, the World Press
Freedom Index (WPFI) score, GDP per capita and the percentage of the population working in the
service sector all had a significant positive effect on the EPI score. Population size, high risk and the
number of political violence conflicts both had a significant negative effect on the EPI score. The
Electoral Democracy Index (EDI) score and government effectiveness had no significant effect on the
EPI score. Based on these simple regression analyses, it could be said that autocracies with greater
emissions, a smaller population size, a lower risk of being affected by climate change consequences,
more media freedom, a higher GDP per capita, an economy more focused on services and less
involvement in conflicts, engage more in climate change policy. This would support hypothesis 1A, 6,
7, 8 and 9, since these effects are also all in the expected direction. Indeed, the variables of hypothesis
1B, 2 and 3 also have an effect on environmental performance, but the effects of these variables were

not in the expected direction. In contrast, a higher level of democracy and a higher quality of governance
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do not cause autocracies to engage more in climate change policy. On this basis, hypothesis 4 and 5 are

not supported.

However, not only simple regression analyses were performed. In fact, these tested for single effects
without considering confounders, for example. Therefore, a multiple regression analysis was also
performed, with all independent variable and their effect on EPI score in one single model. Significantly
different results emerged from this. As a matter of fact, from this model came not seven positive effects
but six, and not three negative effects but four. As in the simple regression analysis, GHG emissions per
capita, low risk, the EDI score, government effectiveness, the WPFI score, the percentage of the
population working in the service sector had a positive effect on the EPI score. GDP per capita, which
had a positive effect on the EPI score in the simple regression analysis, had a negative effect in the
multiple regression analysis. Also population size, high risk and number of political violence conflicts
had a negative effect on the EPI score in the multiple regression analysis. However, the negative effect
of the population size was found to be significant. Thus, this is the only effect that remained after
conducting the multiple regression analysis and this effect was not in the expected direction by the
second hypothesis. Based on this analysis, none of the constructed hypotheses can be supported.
According to the multiple regression analysis, only autocracies with a smaller population size engage

more in climate change policy, while the other variables seem less relevant.

Since India has a very large population size, this could be a significant outlier as they achieved the
lowest EPI score, which can be seen in Table 3. Due to this very high population size and very low EPI
score, India could have a big impact on the results. This could be a reason that only population size has
a significant effect on the EPI score after conducting the multiple regression analysis. Therefore, | tested
whether this is actually the case. When India is removed from the analysis, however, the results remain
the same. Population size is still the only independent variable with a significant effect on the dependent
variable, the EPI score. The negative effect becomes slightly smaller and slightly less significant, but
removing India does not lead to significantly different results. With this, India is not such a big outlier

that strongly influences the results.
Unpacking the Findings

It is remarkable that only one effect remained significant after the multiple regression analysis, while
seven variables had a significant effect on the Environmental Performance Index (EPI) score after the
simple regression analysis. This section explores what these results mean by unpacking these findings.
I do this through stepwise analyses and thereby examines when effects that were first significant
disappear. On the page below in Table 6 is one of the stepwise analyses illustrating the unpacking of the
findings. Here, the sustainability of the effect of GHG emissions per capita on the EPI score is examined

by adding variable(s) to the model step by step.
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Independ. Variable Model1  Model2 Model3 Model4 Model5 Model 6

GHG Emissions per 6.919* 6.014** 5.029* 5.275* 4.215 4,118
Capita (2.671) (2.228) (2.293) (2.537) (3.635) (3.675)
Population Size -6.454*** .5 724*** .5 796*** .5012**  -4.712*

(1.124)  (1.232)  (1.424)  (1514)  (1.818)

CRI Score (Baseline:

Medium Risk)
Low Risk 2.246 2.264 1.902 1.905
(1.879) (1.926) (1.938) (1.952)
High Risk -1.053 -0.585 -0.181 -0.203
(1.922) (2.005) (2.034) (2.050)
Electoral Democracy 4.149 -0.273 0.038
Index (EDI) Score (8.191) (8.708) (8.831)
Government 1.473 1.260 0.894
Effectiveness (1.965) (2.475) (2.772)
World Press Freedom 0.008 0.059 0.055
Index (WPFI) Score (0.095) (0.201) (0.102)
GDP per Capita -0.452 -0.535
(3.743) (3.780)
% of the Population 0.100 0.101
Working in Services (0.092) (0.093)
Political Violence -0.254
Conflicts (0.839)
Constant 30.116 77.597 69.269 69.162 60.217 59.718
(2.173) (8.461) (9.792) (12.714)  (15.416)  (15.614)
N 74 74 74 74 74 74
R? 0.085 0.376 0.400 0.409 0.430 0.431

Table 6: Stepwise Multiple Regression Analysis 1
+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001

The variable GHG emissions per capita was one of six variables that had a significant effect on the EPI
score in the simple regression analysis, but no longer had one in the multiple regression analysis.
Through stepwise multiple regression analysis, | attempt to find out how these significant effects could
have disappeared. The results of the stepwise regression analysis for GHG emissions per capita are
shown above in Table 6. The first model, which is the simple regression analysis, shows a significant
positive effect of GHG emissions per capita on the EPI score. In the second model, the variable

population size was added, the only variable that still had a significant effect on the EPI score after the
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multiple regression analysis. However, adding this variable does not cause the effect of GHG emissions
per capita to disappear. Rather, in the second model the effect of GHG emissions per capita is more
significant than in the first model. In the third model, the categorical variable Global Climate Risk Index
(CRI) score was added. Again, this variable does not eliminate the significance of the effect of GHG
emissions per capita. Even in the fourth model, in which the Electoral Democracy Index (EDI) score,
government effectiveness and the World Press Freedom Index (WPFI) score are added together, the

variable GHG emissions per capita still has a significant positive effect on the EPI score.

In the fifth model, however, the variables GDP per capita and the percentage of the population working
in the service sector were added. This does cause the effect of GHG emissions per capita to disappear.
Both GDP per capita and the percentage of the population working in the service sector cause the effect
of GHG emissions to disappear, even if only one of these variables is added. The variable political
violence conflicts, added in the sixth model, also affects the significance of the effect of GHG emissions
per capita, but this by itself is not enough to make the effect disappear. The effect of GHG emissions
per capita on the EPI score disappears when adding GDP per capita or the percentage of the population

working in the service sector.

This stepwise regression analysis can also be performed in many other ways and for the other variables.
Not all of these are shown in this thesis. However, it has been examined when the significant effects
disappear, become weaker or stronger. The variable Global Climate Risk Index (CRI) score also had a
significant effect on EPI score in the simple regression analysis, but no longer in the multiple regression
analysis. For this variable, when a variable is added, no matter which one, the effect of the CRI score on
the EPI score becomes less significant. However, there is one variable that makes the significance of the
effect disappear altogether, and that is population size. When this variable is added, the effect of the CRI
score on the EPI score is no longer significant. Thus, the variable CRI score does appear to be a strong
predictor of the EPI score, the variable population size is just a stronger predictor, so that when added,

the effect of the CRI score is no longer significant.

The variables Electoral Democracy Index (EDI) score and government effectiveness were already not
significant in the simple regression analysis and were not significant in the multiple regression analysis.
Therefore, these effects cannot disappear when certain variables are added. However, when certain
combinations are made, they do come closer to a significant effect. This is also reflected in the stepwise
regression analyses done regarding the World Press Freedom Index (WPFI) score, which did reach
significance in the simple regression analysis. When the EDI score and government effectiveness are
added to the model with the WPFI score, the effect of the WPFI score on the EPI score becomes more
significant. This is also the case when GHG emissions per capita, GDP per capita and the percentage of
the population employed in the service sector are added. However, the variable population size

completely removes the effect of the WPFI score on the EPI score. This is also true to a lesser extent for
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the CRI score and political violence conflicts. So, interesting things happen in these stepwise regression

analyses, sometimes even leading to a more significant effect of the WPFI score on the EPI score.

The variable GDP per capita was also significant in the simple regression analysis, but the effect was no
longer significant in the multiple regression analysis. Thereby, the effect was initially positive but then
negative. This may have been caused by the fact that GDP per capita is closely correlated with some
other variables, as pointed out at the beginning of this chapter. The change in direction and significance
of this effect is caused by adding the variable the percentage of the population working in the service
sector, which is strongly correlated with GDP per capita. Adding every other variable makes the effect

slightly less significant, but the effect remains significant.

Then, when looking at that variable percentage of the population working in the service sector, this
effect only disappears when adding multiple variables. Each variable separately causes the effect of the
variable percentage of the population working in the service sector to become slightly less significant,
but not disappear. Only when multiple variables are added does this effect disappear. With that, these
variables together, especially the percentage of the population working in the service sector, do seem to
have part of the explanation. This is related to the economic development of the country, which I discuss
further in the next chapter. Unpacking the results continues with a second example of stepwise

regression analysis on the next page in Table 7.
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Independ. Variable Model1  Model2 Model3 Model4 Model5 Model 6
GHG Emissions per 3.107 4,118
Capita (3.814) (3.675)
Population Size -4.712*
(1.818)
CRI Score (Baseline:
Medium Risk)
Low Risk 2.293 2.174 1.905
(2.024) (0.289) (1.952)
High Risk -1.465 -1.284 -0.203
(2.077) (2.094) (2.050)
Electoral Democracy -8.146 -4.895 -3.791 0.038
Index (EDI) Score (8.809) (8.962) (9.087) (8.831)
Government -1.555 -2.261 -1.571 0.894
Effectiveness (2.551) (2.575) (2.717) (2.772)
World Press Freedom 0.179+ 0.141 0.146 0.055
Index (WPFI) Score (0.097) (0.100) (0.200) (0.102)
GDP per Capita -0.543 1.077 1.468 -0.683 -0.535
(2.478) (2.928) (2.923) (3.944) (3.780)
% of the Population 0.168* 0.161+ 0.120 0.149 0.101
Working in Services (0.078) (0.085) (0.088) (0.095) (0.093)
Political Violence -2.522*%**  -2.014** -1.593* -1.458* -1.437+ -0.254
Conflicts (0.590) (0.632) (0.731) (0.732) (0.734) (0.839)
Constant 42.706 35.012 24.637 26.414 28.603 59.718
(1.937) (7.459) (9.908) (10.042)  (10.420)  (15.614)
N 74 74 74 74 74 74
R? 0.202 0.289 0.335 0.363 0.370 0.431

Table 7: Stepwise Multiple Regression Analysis 2
+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001

Of the last variable, the number of politically violent conflicts, the significance also disappeared when

conducting the multiple regression analysis. A stepwise multiple regression analysis was also conducted

for this variable, the results of which are shown above in Table 7. The first model shows the effect of

the number of political violence conflicts on the EPI score as in the simple regression analysis. In the

second model, the variables GDP per capita and the percentage of the population working in the service

sector were added. This reduces the size and significance of the effect of the number of politically

violence conflicts on the EPI score. In addition, the effect of the percentage of the population working
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in the service sector is also significant, the effect of GDP per capita is not. In the third model, the EDI
score, government effectiveness and the WPFI score were added. Of these, the WPFI score has a
significant positive effect on the EPI score. The effects of the number of political violence conflicts and
the percentage of the population working in the service sector are still significant, but increasingly less

significant.

The addition of the dummy variables low risk and high risk of being affected by climate change
consequences even causes both the effect of the WPFI score and the percentage of the population
working in the service sector to no longer be significant. The effect of the number of politically violent
conflicts is still significant. This is still true after adding GHG emissions per capita in the fifth model.
This makes the variable political violence conflicts the only variable that has a significant effect on the
EPI score when all variables except population size are included in the model. When population size is
added, as seen in the sixth model, we are back to the main multiple regression model, in which only
population size has a significant effect on the EPI score. If it would not be included, as seen in the fifth
model of Table 7, only the number of political violence conflicts would have a significant effect on the

EPI score. However, the effect of this variable disappears when population size is added to the model.

Several conclusions can be drawn from these stepwise regression analyses. Population size is the
strongest predictor of the Environmental Performance Index (EPI) score. This variable nullifies the
significance of the effects of the Global Climate Risk Index (CRI) score, World Press Freedom Index
(WPFI) score and the number of political violence conflicts. Of these, removing the variable population
size from the model shows that the number of political violence conflicts is the strongest predictor, as it
is then the only variable that has a significant effect on the EPI score. In addition, the variables GHG
emissions per capita, GDP per capita, and the percentage of the population working in the service sector,
especially those last two, relate to each other and influence each other's effects. The effect of GHG
emissions per capita disappears by adding one of the other two. The effect of GDP per capita disappears
when adding the variable percentage of the population working in the service sector. With that, the latter
also seems to be a strong predictor. However, it falls away when adding all the other variables. Part of
the explanation of the variation in environmental performance, however, can also be sought in the degree
of economic development, to which these three variables are all related. All in all, the strongest predictor
of the EPI score is population size, but also the factors related to economic development, such as the
percentage of the population working in the service sector, and to political stability, i.e. the number of

political violence conflicts, should not be overlooked.
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Chapter 5: Conclusion

In this thesis, | have examined how autocracies deal with climate change. For this purpose, | argued that
it is both scientifically and societally relevant to study autocracies in dealing with climate change, since
there was a gap in the literature there. As a result, | established the following research question: ‘How
can the variation among autocracies in climate change mitigation policy be explained?’ To answer this
research question, the second chapter developed a theoretical framework based on the existing literature
on the topic. From this theoretical framework followed nine hypotheses with nine factors that could
possibly explain the variation among autocracies in climate change policy, while the tenth factor,
participation in international agreements, could not be included in this thesis. The third chapter explained
the method used for this research, simple and multiple regression analysis, and operationalized the

variables.

I have examined the effect of nine independent variables on a dependent variable for 74 electoral or
closed autocracies. The dependent variable was the EPI score, which indicates the environmental
performance of the 74 autocracies. The nine dependent variables were GHG emissions per capita,
population size, the Global Climate Risk Index (CRI) score, the Electoral Democracy Index (EDI) score,
government effectiveness, the World Press Freedom Index (WPFI) score, GDP per capita, the
percentage of the population working in the service sector and the number of political violence conflicts.
The fourth chapter presented the results of the research. After first testing the regression analysis
assumptions and providing descriptive statistics, the results of the simple and multiple regression
analysis were shown. These results were then interpreted and unpacked in the final section through

stepwise regression analysis.

Several key findings emerged from the results. The simple regression analysis showed that GHG
emissions per capita, low risk, the WPFI score, GDP per capita and the percentage of the population
working in the service sector all had a significant positive effect on the EPI score, whereas population
size, high risk and the number of political violence conflicts both had a significant negative effect on
the EPI score. The EDI score and government effectiveness had no significant effect on the EPI score.
Based on these simple regression analyses, it could be said that autocracies with greater emissions, a
smaller population size, a lower risk of being affected by climate change consequences, more media
freedom, a higher GDP per capita, an economy more focused on services and less involvement in
conflicts, engage more in climate change policy. This would support the first, sixth, seventh, eighth and

ninth hypothesis.

The multiple regression analysis showed very different results. Only the negative effect of the population
size was found to be significant. Since this effect was not in the expected direction, none of the
constructed hypotheses could be supported. The stepwise regression analyses confirmed that population

size is the strongest predictor of EPI score. However, this does not mean that the effects of the other

48



variables can be neglected. Based on these stepwise analyses, especially the percentage of the population
working in the service sector also seems to play a role, but its effect disappears when adding all the other
variables together. The variables CRI score and the number of political violence conflicts also seem to

play a role, but their effect disappears when adding the population size, as it is a stronger predictor.

This brings me back to the research question how the variation among autocracies in dealing with
climate change can be explained. The answer to this research question is that this is mainly explained
by the variable population size, but also the factors related to economic development, such as the
percentage of the population working in the service sector, and to political stability, i.e. the number of
political violence conflicts, should not be overlooked. Based on this, it could be argued that autocracies
with a smaller population size, a higher economic development and more political stability engage more

in climate change policy.

First, these results imply that smaller autocracies, with a smaller population size, engage more in climate
change policy. Apparently, it is easier for smaller countries to engage more in climate change policy and
more difficult for larger countries. This is also reflected in the EPI, for example, where one of the largest
countries in the world, India, is at the very bottom (Environmental Performance Index, 2022). So, the
larger countries, specifically the larger autocracies, are not doing enough on climate change policy,
while it is the large countries that are key to solving the collective problem of climate change. Larger
countries must therefore take more responsibility in this, with international cooperation being crucial in

order to avoid the free-rider problem.

Second, these results imply that autocracies with a higher economic development engage more in
climate change policy. This is reflected in several variables studied, namely the percentage of the
population working in the service sector, GDP per capita, GHG emissions per capita and also the Global
Climate Risk Index (CRI) score. After all, these variables are all related to the degree of economic
development. | first address the first three together, before | discuss the latter. For the first three
variables, it has been shown earlier in the thesis that these three variables are related to each other, and
it is quite evident that all three are also related to higher economic development. On this basis, | argue
that economic development, with an accompanying higher percentage of the population working in the
service sector, higher GDP per capita, more GHG emissions per capita leads to more engagement with
climate change policy. However, that therefore also means more GHG emissions per capita, which in
turn is harmful to the climate. This creates a difficult area of tension where, in an ideal scenario,

economic development can go hand in hand with sustainability and other climate action.

In addition, attention should be paid to how to fight climate change in economically less developed
autocracies. Economically less developed countries remain behind in terms of environmental
performance, the results showed. These countries therefore have to be taken by the hand by the

economically higher developed countries. Again, international cooperation is crucial here, so that every
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country can do their part in solving this problem. So, there is a task for economically more developed
countries, international organizations, and unions, such as the EU, to take economically less developed
by the hand in engaging in climate change policy, but also to ensure development in these countries

takes place in a sustainable manner.

Also, the results implied that a higher Global Climate Risk Index (CRI) score cause autocracies to
engage more in climate change policy. A higher CRI score indicates less risk of being affected by climate
change consequences. Remarkably, this means that autocracies that are less at risk engage more in
climate change policy. However, the autocracies that are less at risk are also the higher economically
developed countries that were referred to in the previous paragraph. So, this, too, is related to this.
Besides being remarkable, this finding is also very worrisome. In fact, the countries most at risk of being
affected by climate change consequences engage significantly less in climate change policy. As a result,
their risk does not decrease, rather increase, and these countries suffer greatly from climate change
impacts. Again, these are mainly the economically less developed countries, which further emphasizes
the importance of taking these countries by the hand and helping them. To illustrate, a country like
Mozambique scores poorly on environmental performance despite being at high risk of being affected
by the consequences of climate change. However, such a country is economically less developed,
making it difficult to protect the country against these consequences. This is where international
organizations and unions can come in and take these countries by the hand, to combat climate change

and its consequences.

Finally, the results implied that autocracies with less political violence conflicts engage more in climate
change policy. This is consistent with the theory and hypothesis established in this thesis. It therefore
implies that a stable regime, involved in fewer conflicts, has a better environmental performance.
Political stability is thus crucial to environmental performance. So, in the context of climate change, the
importance of political stability and peace emerges as well. Therefore, for the sake of the climate,
political stability and peace must be promoted at all times in all regions of the world. Here too, countries
as individuals and bundled into organizations and unions such as the EU and the UN play an important
role. This role seems to be acknowledged by the aforementioned organizations, which can also be seen
in the war between Ukraine and Russia, but in the context of climate change, there is yet another reason
to emphasize it even more, also in autocracies a further away. To illustrate, when there is a conflict in a
country like Nigeria and the EU members or the UN are hesitant about whether to intervene, this is an
additional reason to do it, in order to bring the conflict to an end as quickly as possible, minimizing

damage to the climate.

At the beginning of this thesis, it was shown why it is of vital importance to research this. Climate
change is a major global collective problem. To solve this problem, all countries must do their part,

including autocracies. Therefore, research should be done not only on democracies or how they differ
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from autocracies, but also on autocracies. | hope to have contributed to this by examining what factors
cause autocracies to engage more in climate change policy. The results emphasize that larger countries
must take more responsibility in this, that economic development must go hand in hand with
sustainability and other climate action, that economically less developed countries must also be taken
by the hand in this, and that the importance of peace is vital for the climate. In all this, international
cooperation between both democracies and autocracies is crucial in order to collectively solve the

problem of climate change.

However, this thesis also has its limits. | have examined the effect of nine factors on the environmental
performance of 74 autocracies. These nine factors are probably not the only factors that matter. In
addition, choices had to be made in operationalizing these factors that could have been made differently.
Moreover, the effect of the tenth factor, international agreements, was not tested because of the difficult
measurability of this factor, even though it could be important. As for the 74 autocracies, unfortunately
those are not all the autocracies of the world. Some autocracies had to be left out of this thesis due to
lack of data availability, which may have affected the results. Another limitation of this thesis is that it
does not include a longitudinal analysis. If it did, it could have looked at changes in how autocracies

deal with climate change and what has moved autocracies over time to engage more in climate change

policy.

It is essential that more research is done on how autocracies deal with climate change. In this, limits of
this thesis can be compensated for, or gaps left by this thesis can be filled. | did a systematic analysis of
74 countries and nine different factors. As mentioned, these nine factors are probably not the only
relevant factors. Further research can be done on what other factors are important, looking specifically
at autocracies. Also, follow-up research can focus on the factor that | was unable to examine,
international agreements. This is certainly of importance since | have argued that international
cooperation is crucial in solving the problem of climate change. Regarding the 74 autocracies, follow-
up research can zoom in on a country or region specifically to come up with more concrete solutions to
the problem that is climate change. It would be interesting to examine the lowest ranked country on the
EPI, India, to see how climate change can be better dealt with in this country specifically. As a region,
it would be interesting to consider Southeast Asia, many of whose countries are low on the EPI, or the
Middle East, where there are also many autocracies. After all, for a systematic analysis like this with 74
countries, it is difficult to come up with concrete solutions that work for every country, since different

factors are at play in each country or region.
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Appendices
Appendix 1: Autocracies of the World

Electoral Autocracies (60)
Albania

Algeria

Angola

Azerbaijan

Bangladesh

Belarus

Benin

Burundi

Cambodia

Cameroon

Central African Republic
Comoros

Congo

Djibouti

Democratic Republic of the Congo
Egypt

El Salvador

Equatorial Guinea**
Ethiopia

Fiji

Gabon

Gambia**

Haiti

Honduras

Hungary

India

Iran

Iraq

Ivory Coast

Kazakhstan

Closed Autocracies (30)
Afghanistan
Bahrain

Chad

China

Cuba**
Eritrea**
Eswatini

Guinea

Hong Kong*
Jordan

Kuwait

Laos

Libya**

Mali

Morocco
Myanmar

North Korea**
Oman

Palestine (Gaza)*
Qatar

Saudi Arabia
Somalia**

South Sudan**
Sudan

Syria**

Thailand

United Arab Emirates
Uzbekistan
Vietnam

Yemen**
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Kenya
Kyrgyzstan
Lebanon
Madagascar
Malaysia
Mauritania
Montenegro
Mozambique
Nicaragua
Nigeria
Pakistan
Palestine (West Bank)*
Papua New Guinea
Philippines
Russia

Rwanda

Serbia
Singapore
Somaliland*
Tajikistan
Tanzania

Togo

Tunisia

Turkey
Turkmenistan**
Uganda
Venezuela
Zambia
Zanzibar*
Zimbabwe
Source: V-Dem Institute (2022, p. 45)

* These countries are not included in this study because of their questionable independence and the resulting lack
of data availability (United Nations, 2023b).

** These countries are not included in this the study because of the lack of data availability.
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Appendix 2: Histograms of the Variables
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Appendix 3: Models of Simple and Multiple Regression Analysis

Coefficient Std. Error T-value P-value
GHG Emissions | 6.919 2.671 2.591 0.012
Constant 30.116 2.173 13.862 <0.001
Table Al: Simple Regression Analysis of the Effect of GHG Emissions per Capita
Coefficient Std. Error T-value P-value
Population Size -6.669 1.169 -5.706 <0.001
Constant 83.609 8.511 9.823 <0.001
Table A2: Simple Regression Analysis of the Effect of Population Size
Coefficient Std. Error T-value P-value
Low Risk 3.758 2.128 1.766 0.082
High Risk -4.342 2.087 -2.081 0.041
Constant 35.550 1.505 23.623 <0.001
Table A3: Simple Regression Analysis of the Effect of CRI Score
Coefficient Std. Error T-value P-value
EDI Score 0.098 7.862 0.013 0.990
Constant 35.214 2.519 13.977 <0.001
Table A4: Simple Regression Analysis of the Effect of EDI Score
Coefficient Std. Error T-value P-value
Gov. Effectiven. | 2.691 2.230 1.207 0.232
Constant 31.463 3.268 9.629 <0.001
Table A5: Simple Regression Analysis of the Effect of Government Effectiveness
Coefficient Std. Error T-value P-value
WPFI Score 0.160 0.082 1.955 0.055
Constant 27.702 3.965 6.987 <0.001
Table A6: Simple Regression Analysis of the Effect of WPFI Score
Coefficient Std. Error T-value P-value
GDP per Capita 5.687 1.630 3.489 <0.001
Constant 15.371 5.760 2.668 0.009

Table A7: Simple Regression Analysis of the Effect of GDP per Capita




Coefficient Std. Error T-value P-value
% in Services 0.212 0.054 3.949 <0.001
Constant 25.061 2.715 9.230 <0.001

Table A8: Simple Regression Analysis of the Effect of % of Population Working in Services

Coefficient Std. Error T-value P-value
Pol. Viol. Conf. -2.522 0.590 -4.273 <0.001
Constant 42.706 1.937 22.047 <0.001

Table A9: Simple Regression Analysis of the Effect of Political Violence Conflicts

Coefficient Std. Error T-value P-value
GHG Emissions | 4.118 3.675 1.120 0.267
Population Size -4.712 1.818 -2.592 0.012
CRI Score
Low Risk 1.089 1.122 0.976 0.333
High Risk -0.203 2.050 -0.099 0.922
EDI Score 0.038 8.831 0.004 0.997
Gov. Effectiven. | 0.894 2.772 0.323 0.748
WPFI Score 0.055 0.102 0.538 0.592
GDP per Capita | -0.535 3.780 -0.141 0.888
% in Services 0.101 0.093 1.085 0.282
Pol. Viol. Conf. -0.254 0.839 -0.302 0.763
Constant 59.718 15.614 3.825 <0.001

Table A10: Multiple Regression Analysis
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