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Abstract:

In view of the intensifying global policy debate on climate change action, the issue of the
environment and democracy has attracted a rising, albeit form a low base, number of studies,
including this paper in recent years. As the theoretical analysis of democracy points to both
directions regarding its relationship with carbon emissions, this paper endeavours to shed
light the issue with an empirical approach, covering a 20 year-period from 2000 to 2019 and
171 countries, in an attempt to identify the relationship, should there be any, between a
country’s level of democracy and its carbon dioxide emissions. Considering the rising
prominence and growing urgency of the issue of climate change, identification of any such
relationship, with the potential next step of learning more about the causal mechanism, could
go a long way toward crafting more effective climate change policy.

The models find a statistically significant positive relationship between democracy and
carbon emissions, although with the important caveat that it is possible the variable of
democracy has been subject to impacts of unobserved heterogeneity. Particularly with the
huge variation of its estimates between geographic regions and income levels in mind, it is
not appropriate to conclude that the identified relationship is of a causal nature.

The author offers various potential explanation and interpretation of the ambiguous results,
and reflected on the possible ways to improve the models going forward. Still with no
consensus on the relationship in the academia despite more than two decades of research, the
nuanced results of the paper in a way does not deviate from the norm, and represent yet
another call for caution and a larger number of study in the field in future considering the
rapidly rising salience of climate change as a prioritized policy issue.
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Chapter 1: Introduction

Before covid-19, climate change had arguably reigned at the top of the global policy agenda.
Its rise in salience marks perhaps the first time that an environmental issue, which is often
considered a niche field in public policy and no match for the all-consuming economic and
livelihood issues. This may explain why there have been relatively little literature in
investigating the links between democracy and the environment. As democracy has been
studied thoroughly for its relationships with other desirable socio-economic indicators such
as peace and economic growth, the paper attempts to do so with another such indicator,
carbon emissions, which has commanded unprecedented attention whose importance will
likely only grow going forward. This makes it worthwhile to perform more study on this
issue if only to see if and how more effective policies promoting stronger climate action
could perhaps be shaped.

The paper presents a simple hypothesis, based on the theory that democracy is conducive to
better environmental policy outcome and recent events of climate movements gaining social,
and even electoral, momentum. That is, higher level of democracy leads to less carbon
emissions, and vice versa. Approaching the issue empirically, the paper designs several
models with the aim of identifying potential association, or even causation between the two.
In addition to the main independent variable, the measurement of democracy via democracy
index, real GDP is also included because of the expected strong relationship it has with
emissions. Three more covariates, ones which are not expected to be confounders, are also
included in model to reduce the noise and improve the model’s accuracy. They also test
whether the democracy coefficient will display robustness by remaining consistent
throughout.

Following the regression results, the paper analyses the set of findings and relates them to the
current understanding of the theories, which is outlined in the literature review. Importantly,
it articulates why the results, while valid, should not be interpreted as a causal relationship.
Possible reasons behind the results and the limitation of the model design are discussed as the
paper ponders on how the model can still be improved amid the significant heterogeneity
surrounding the democracy variable.

This paper is structured as follows: Chapter 2 reviews the relevant literature including the
theory of the policymaking process, the relationship between democracy and environmental
policy, as well as both sides of the debate as to whether the institutional land reform was the
crucial factor in boosting output and productivity. Chapter 3 describes the rationale behind
the design of the model, the corresponding statistical methodology and sources of the data.
Chapter 4 shows the findings of the various regression models. Chapter 5 making sense of the
results and further discuss their potential implications in the context of existing theories.
Chapter 6 concludes.
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Chapter 2: Literature Review

2.1 General policymaking process and dynamics

Before delving into the literature on the issue of democracy and environmental policy, as well
as the even narrower topic of climate change and curbing carbon dioxide (CO2) emissions,
the paper would like to first spend some time looking at the existing theories on the public
policymaking process and dynamics in general. While the particular dimension of
environmental policy, and more specifically, climate change policy, may have its uniqueness,
in order to reflect on the ways it comes into being in its current form, one cannot do without
referring to some overarching conceptual frameworks through which we understand and
interpret how, or maybe perhaps even why, policymakers and other stakeholders, including
those with a primary interest in environmental policy, behave and interact with one another.

Therefore, the basic theory of policy cycle is probably a good place to start. Instead of a
theory portending particular policy outcomes, it is probably better characterized as a
conceptualization of the abstract idea of policymaking as a logical, circular, step-by-step
process, as perhaps first proposed by Lasswell (1956). What those steps, or stages, are
remains a subject of academic discussion, and various political scientists after him have
presented their own versions of the specific stages forming a cycle, which differ from the
Lasswell’s original proposal. However, what they have in common is that they accept the
analytical framework of stages, and largely follows what Cairney (2012) termed a “generic
policy cycle” (34) even under different political contexts. Such cycles usually name agenda-
setting as the starting point followed by selection of and then implementation of the said
policy. Evaluation often serves as the end point and also a new catalyst for the renewal of the
sequential policymaking process. For instance, Bridgman and Davis (2000) mostly stuck to
this blueprint, and added a few more steps, when trying to conceptualize the policymaking
process in Australia. Verluis et al. (2011) also referred to (20) and used this blueprint as part
of their analysis of the European Union’s policymaking process in their book.

Despite its popularity, it is not without its flaws and skeptics. Knill and Tosun (2008) called it
an “simplification” (9) of the policymaking process in the real world even when
acknowledging its analytical value. This is perhaps the most common criticism of the idea of
a clear-cut policy cycle. Clay and Schaffer (1984) described the policymaking in reality as a
“chaos of purposes and accidents” (192). While policymaking in the real world is almost
certainly more complex and messy than the neat picture conveyed by the policy cycle, this
relatively parsimonious conception does make it easier for more focused study on a particular
aspect, or phase, of policymaking.

One such aspect is the process through which a policy area or topic becomes prioritized and
governments feel prompted to consider taking serious policy action to tackle the said issue.
Often termed in the policy cycle theory as “agenda-setting” (Cairney 2012, 34), three theories
with an emphasis on this early part of the cycle, among others, with the aim of accounting for
policy change or continuity have begun to enter the mainstream since the 1990s (John 2003,
487), namely the advocacy coalition framework (ACF), multiple streams (MS) and
punctuated equilibrium (PE). Stronger environmental policy, specifically on meaningful
reduction of CO2 in response to climate change, will certainly qualify as a policy change.
Sabatier’s (1998) ACF model highlights the role played by a group of actors held together by
core “shared beliefs” (141) in facilitating policy change. Such active groups in the public
sphere, or advocacy coalitions, persistently seek to parlay their beliefs into actual government
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policy by outcompeting other coalitions with alternative beliefs for the support of political
leaders. One common catalyst for major policy change is when “external events” (137), such
as new governments or shocking socio-economic incidents, cause a change in the relative
strength of one advocacy coalition over the others. While the existence of advocacy
coalitions is not confined to a particular form of political system, one can reasonably expect
that the level of democracy and openness of the policymaking process of a country would
play a significant role as to the composition, formation and effectiveness of such coalitions.

Kingdon’s (1984) multiple stream theory also singles out the roles of the so-called “policy
entrepreneurs” who are defined as “individuals willing to invest their resources in return for
future policy they favor” (214) in precipitating policy change. Although this model
emphasizes the pursuit of self-interests of such policy entreprenuers as part of their
motivation of conducting policy-related activities, as Zahariadis (2007) pointed out, it also
highlights the importance of events which creates a finite “policy window” (74) allowing
policymakers and policy entrepreneurs to take advantage of. The focus and mechanism of the
MS theory differ from the ACF model, but it agrees on the point that policy change cannot
happen without the “political stream”, which consists of the “national mood”, pressure-
group campaigns” and “administrative or legislative turnover” (73). Again, one could
imagine the political system to exert some influence on the possible scope of such “pressure-
group campaigns”, as well as whether and how government turnover happens.

A tenet of Baumgartner & Jones’ (1993) punctuated equilibrium theory is that policy change
happens when the existing, stable policy monopoly, which serves to exclude certain policy
areas or proposed solution from gaining prominence in the public sphere, is broken by,
among other things, emergence of new actors or redefinition of the said policy, such as the
use of civilian nuclear power, by proponents or opponents of the said policy (59-82). It is
hard to picture that the form of political system would have nothing to do with the emergence
and sustenance of such activities.

One last important assumption about public policymaking, even though it may not be directly
or specifically related to policy change, is the idea of rationality. This term is perhaps most
clearly defined in the rational choice theory, which originated from microeconomics, as
“utility maximization” (Kraus and Coleman 1987, 715). While different public policy
theories, including the aforementioned three, diverge on how rational an agent is or can be in
real life policymaking situation, it is difficult to find a mainstream or influential theory that
does not assume the agent, with the responsibility of making policy decisions, is at least
partially rational.

2.2 Democracy and Environmental Policy

Any strong level of agreement in the academia regarding the links between democracy and
stronger environmental protection policy has yet to emerge in the academia (von Stein 2020,
339-340), which may partly stem from the relatively small number of studies on the issue,
especially when compared to the conceptually related topic of the relationship between
democracy and peace as well as democracy and equity (Midlarsky 1998, 341-342). There are
two approaches when it comes to the studies on this issue, namely the theoretical (or
qualitative) one and the empirical (or quantitative) one.

On the theoretical side, proponents of a positive relationship between the two often put
forward at least one of the following conceptual logics (Payne 1995, 43-49):
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1. Fundamental freedoms of speech and assembly, among other rights, are best
guaranteed under a democracy. Activists can thus make their case and raise public
awareness of the environment.

In essence, this argument underscores the roles of civil society, such as environmental
NGOs, or interest groups, in swaying public opinions, which echoes the
aforementioned mechanisms proposed by the advocacy coalition and multiple streams
theories in the causes of policy change.

2. Ina democracy, governments constantly face public and electoral pressure, which
serves as mechanism through which the public can push the governments to do a
better job of protecting the environment.

3. Somewhat related to the first point, democracy allows for the emergence of new
information in the absence of censorship, which is crucial for policy learning, as
highlighted by the aforementioned advocacy coalition theory, and potentially policy
change. In general, a more open political system enhances the likelihood of adopting
best practice, which could include stronger environmental protection.

4. This argument relies on the notion that democratic states are more inclined to and
better at cooperating with each other on the international stage, and such cooperation
include signing and implementing transnational environmental agreements.

5. Assuming free market economies are best protected under democracy, polluting
businesses are more subject to public pressure campaigns.

Other arguments in favour of a positive relationship include:

6. Democracy tends to have greater respect for human life and rights, and thus should be
more responsive to environmental damage which put life and public welfare in
jeopardy (Gleditsch and Sverdrup 2002, 45-70).

7. Autocrats are more disinclined to sanction or accept potentially costly environmental
regulation compared to the general public because of the concentration of wealth in
their hands (Congleton 1992, 416).

These theoretical logics represent a logical extension of the conventional academic wisdom
on democracy and public policymaking, but there are also convincing arguments on
theoretical grounds as to why democracy could actually compromise work on environmental
protection.

One of the most influential reasoning, known as Tragedy of the Commons (Hardin 1968,
1244-1246), hinted at a negative relationship between democracy and environmental
protection is that the individual economic and political freedoms, maximized under a
democracy, leads to impulses for greater environmental degradation.

Another popular argument is that the strong corporate influence, made possible under a
democracy, consistently favours profit maximization over environmental protection, and their
massive resources mean they usually win out in terms of outcompeting environmental
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interest groups to gain support of the political class even in a free and democratic society
without censorship (Dryzek 1987, 121). This is a direct rebuttal of the general idea, often
alluded to by proponents of a positive relationship including the above, that market
economies and businesses are good for the environment.

Third, some scholars recognize that sometimes stronger environmental policies are not
necessarily the popular vote-winners. Heilbronner (1974), for one, cited the issue of
population control as an example of environmentally-friendly but unpopular policy, which is
thus unlikely to be enacted by democratic governments whereas autocracies could disregard
such pressure (136-150). A related but not identical argument, put forward by Midlarsky
(1998), suggested that when compared to other priorities, environmental policy may often be
eclipsed by economic issues in democratic elections (344).

These conflicting theories have been accompanied by mixed results of empirical studies on
the relationship. Congleton (1992) found that democracy produced more methane and
Chlorofluorocarbons (CFCs) per capita than autocracy (419-420), albeit without controlling
for economic development, but also that democratic countries were more likely to support
transnational effort to tackle environmental issues. Midlarsky (1998) reported that countries’
per capita CO2 emissions, level of soil erosion and deforestation increases with rise in level
of democracy (358). It should be noted though that the study, with a sample of just under 100
countries, mostly covered the period of 1980s and 1990, which is more than 30 years old.

On the other hand, Barrett and Graddy (2000) recorded a negative statistically significant
relationship between democracy and per capita sulphur dioxide emissions (453-455).
Similarly, Scruggs (1998) reported an association between greater democracy and per capita
sulphur dioxide emissions, although there was no statistically significant relationship found
between democracy and water pollution (270-74). Li and Reuveny (2006) found that greater
democracy led to less CO2 and nitrous oxide emissions per capita, as well as less intense
deforestation (950-954). Using a different set of models and including covariates such as
trade openness and military conflicts, this study refuted the earlier findings of Midlarsky in
1998.

A detailed study by von Stein (2022) filled the middle ground. She found that whether the
level of democracy has a positive or negative relationship with various environmental
outcomes, such as greenhouse gas and air pollutant emissions, depends on the definition of
democracy and also the socio-economic context of the countries. For example, democracy
defined as elections yielded an across-the-board positive relationship with worse
environmental outcomes. If it is civil liberties being measured, however, there were mostly a
significant and negative relationship between stronger environmental protection (348-349).
However, when considering the interaction between civil liberty and manufacturing as a
share of the economy, it was associated with better environmental protection when the sector
was weak but worse environmental outcomes when the sector was strong (350).

Another theory to consider in relation to the research topic at hand is the idea of the
Environmental Kuznets Curve (EKC). It refers to the proposed phenomenon that
environmental degradation will at first intensify as the economy develops, but this trend will
start to reverse after the per capita incomes reaches a certain level (Yasin et al. 2020, 6700-
6701). Its relationship to democracy is that this could suggest the population’s policy priority
changes after they have met a threshold of economic well-being, which could have
implications on how the policymaking dynamics, according to the aforementioned theories

10
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on policy change and continuity, may behave differently across economically developing and
developed democracies.

2.3 Democracy and Climate Change

Climate change is traditionally considered as an environmental policy, and so the literature in
section 2.2 should apply to it. On the other hand, during the past one or two decades, this
topic has gained prominence arguably unrivalled by any environmental issues in recent
history, to the point that it has risen to the top of global policy agenda, with many of the
world’s most powerful and wealthiest countries have classified the issue as an emergency call
it the most significant policy challenge (Global Declaration List, CEDAMIA). Considering
the salience of the issue and the revolutionary changes required across all other areas of
socio-economic life to meet the ambitious carbon net-zero target by 2050, the paper also
attempts to review the literature specifically on this narrow topic, and covering a more recent
timeframe.

Perhaps unsurprisingly, researchers who are sanguine about the positive effects of democracy
on stronger climate policy action appear to be on firmer ground when examining it in a more
roundabout way, echoing what seems to emerge from section 2.2 of the literature review.
Schaffer et al. (2021) found a clear, positive relationship in 6 OECD countries between the
changing demand for climate policy and governments’ responsiveness, lending further
credence to this long-proposed causal logic. However, this paper did not show the actual
outcome of the climate policies that according to it, tended to be more frequently adopted. In
a similar vein, Battig and Bernauer (2009) reported from their studies of 185 countries in
1990-2004 a positive impact democracy had on the political commitment to climate change
policy, but an unclear relationship when it turns to the outcome, i.e. the actual greenhouse gas
emissions level. They attributed this to difficulties in implementing such policies and the fact
that the outcomes were often affected by outside factors with nothing to do with the nature of
the political system.

Given the global nature of the issue of climate change, which has become more emphasized
in recent years amid calls for stronger solidarity transcending borders, a popular argument
about the benefits of democracy on emissions is the greater willingness to champion and
promote global climate cooperation. Bernauer and Bohmelt (2013) built a dataset of Climate
Change Cooperation Index (C3-1) covering 172 countries from 1996-2008 (197) to measure
their performance in tackling climate change over this period. 50% of the index score
concerned CO2 emissions and trends and the other 50% measures the quality of climate
change policy, such as whether they have made pledges or contributed to UN environmental
agencies. This differs from an older index, the aforementioned Climate Change Performance
Index (CCPI), which weighs the component of emissions more heavily (70%). The
purposefully parsimonious simple models found that democracy exhibited a statistically
significant and positive relationship with C3-1. However, once the weighting of international
cooperation came down and that of actual emissions went up, the relationship turned
insignificant (202).

Proponents of the theory also often rely on the conventional wisdom of the benevolent role
played by environmental (I)NGOs to justify and expand the case regarding the positive
dynamics between democracy and emissions reduction, especially in the age of globalization
when non-commercial private actors can acquire significant public influence. Newell (2008)
regarded the increasingly prominent activity of environmental (I)NGOs in 2000s, whose

11
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operation presumes the protection of civil liberty under democracy, as having introduced
much-needed democratic accountability to the global climate change politics (149). The
underlying idea of empowering the otherwise passive segments of society, across borders, to
demand change to the old way of downplaying the topic and related issues such as equity is
one of the most consistent causal links invoked to support the thesis of a positive relationship
between democracy and more pro-climate policies.

When the definition of environmental outcomes changes specifically to the level of
greenhouse gas emissions, however, the picture becomes noticeably more mixed. Povitkina’s
(2018) study of 144 countries over 1970-2011 suggested that democracies tend to produce
less CO2, but with the caveats that this only applies to democracy which is not corrupt. In
case of countries which are democratic but corrupt, there was no statistically significant
difference between the performance of an autocracy or democracy. Note that her definition of
corruption is quite robust since she characterized Slovakia as “moderately corrupt” (425),
implying that the number of countries where the positive relationship between democracy
and stronger CO2 reduction applies could be quite limited. Burnell (2012) observed that
when it come to the Climate Change Performance Index, a measurement metric compiled by
the NGOs Germanwatch and Climate Action Network Europe to track countries” CO2
emissions and future trends, both major autocracies and democracies received a similarly
dismal rating (825). Particular attention was paid to the fact that China’s score in recent years
in this matrix has been impressive and outstripped that of many democracies. Held and
Hervey (2013) concluded that “the detailed empirical evidence is inconclusive” (92) and the
findings were “varied” when looking at studies covering different geographical regions.

Instead of looking at just one composite measurement of democracy as the independent
variable, Selseng et al (2022) decided to break it down into 5 smaller elements, namely
election, liberty, deliberation, equity as well as civil and political participation. This study of
127 countries from 1992 to 2014 could not find any significant relations between CO2
emissions per capita and the different elements of democracy, except a positive relationship
with equity (332) after controlling for socio-economic indicators including GNP and
urbanization.

If there is a consensus on this issue, it is probably that few of the relevant literature exudes

confidence to in claiming a definitive associational relationship, much less a causal one,
between actual greenhouse gas emissions and democracy.

12
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Chapter 3: Model Design, Methodology and Data

3.1 Empirical Model Design

Based on the author’s understanding of the aforementioned literature, as well as the
seemingly growing momentum of climate protest movements, the main hypothesis to be
examined in this paper is whether it is indeed the case that a country with a more democratic
political system emits less CO2, and vice versa. Given that the main purpose of the paper is
to investigate the existence of any association, and depending on the result, perhaps even
causation between how democratic a country is and its level of CO2 emissions, the model, in
terms of the inclusion of independent variables, is designed in accordance with the
parameters of a causal model.

While the relationship, if any, derived may not meet the threshold for it to be deemed causal
(which will be discussed in details in the interpretation of the results in subsequent section),
the model strives to identify as accurate as possible a relationship, or lack thereof, between
political systems and level of CO2 emissions. In other words, in designing the model, the
author seeks to eliminate or minimize any possible confounder bias (Pearce and Lawlor 2016,
1897), which results from factors affecting both the independent variable of interests (in this
case, the level of democracy of a country) and the dependent variable (in this case, the level
of CO2 emissions), via controlling for such observable and measurable common causes in the
model and via other appropriate statistical methods. It also makes sure to exclude
intermediate variables, which is a mechanism through which another variable exercises its
influence on the dependent variable (Suchinta and MacNeil 2022, 1742-43). Likewise,
colliders, which are factors affected by both the dependent and independent variables, are
excluded from the causal model in this paper. They both lead to biased estimate of and
possible inappropriate adjudication of the existence of a statistically significant relationship
(Pearce and Lawlor 2016, 1897) between the variables of interests. In other words, this
design is intended to close all open or backdoor pathways between the independent and
dependent variable (Pearce and Lawlor 2016, 1897-1898) so that there is only one path
flowing from the former to the latter. One thing that works in favour for the model is that the
nature of CO2 emissions as the dependent variable means the often-intricate issue of reverse
causality is likely irrelevant here, which makes it easier to identify and interpret the real
relationship between our variables of interests.

An important note is that this also means the model is not intended to be a predictive one in
terms of generating forecasts of future CO2 emissions. As a result, some factors that may be
useful in generating more precise forecasts but compromises the establishment of relevant
causal or associative relationships, such as previous levels of CO2 emissions, have not been
included in the model. Instead of looking to it for expected level of CO2 emissions going
forward, the focus of the paper is on trying to understand and suggest potential explanation
for the existence or lack of any such relationship.

The corresponding causal model is as follows:
Y (level of CO2 emissions) = a (constant) + p.X (level of democracy) + p2C (level of
econ. development) + € (error term)

This simple model contains the main variable of interests, that is the level of democracy.

While the definition of democracy in the academic world remains debated and contested, this
is not a concern for this paper and it adopts the general understanding of liberal democracy as

13
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it is used in day-to-day contexts. Simply put, it consists of two components: i) political rights
to choose leadership, and ii) civil and political liberties. The UN perhaps does a good job of
explaining it as a political system which “provides an environment that respects human rights
and fundamental freedoms, and in which the freely expressed will of people is exercised.
People have a say in decisions and can hold decision-makers to account” (“Democracy”,
UN). In concrete terms, this will be measured by the score of the V-Dem democracy index.

The measurement of carbon dioxide emission is straightforward without needing proxy index
and the unit is tonne. The main variable included here alongside level of democracy is the
level of economic development. This stems from the fact that a country’s economic
development has long been identified as a key contributor of CO2 emissions, as more intense
economic activities almost inevitably produces more carbon dioxide. Another reason for its
inclusion is that economic development could potentially be a confounder, affecting both the
level of democracy of CO2 emissions of a country. There is a theory, albeit by far not a
consensus, that greater economic development could lead to more democratic form of
government (Easterly, 330-333). Regardless of the actual relationship between the two, this
should not be an issue anyway with GDP now being part of the model.

This factor is measured by a country’s real GDP. In concrete terms, the simple model is
presented as:

(Log) Annual CO2 emissions (Y) = a + Average Democracy Index Score (of 5 years)
(B1X) + (Log) Real GDP (B2C) + ¢ (1)

One thing to note is that the model looks at the total volume of CO2 emissions and real GDP,
rather than per capita CO2 emissions or GDP. The reason is that when it comes to the debate
on curbing global CO2 emissions or setting national targets of reduction, it always concerns
the overall level of emissions of a country, rather than emissions on a per capita basis. Some
major emitters of CO2, such as Brazil, India and Indonesia, still post quite low per capita
emissions on virtue of their huge population. Therefore, the focus of the model is on the total
level of emissions even though the issue of per capita emissions is a significant one among
developing countries in climate negotiations, especially over the discussion of the equity of
any proposed climate change mitigation measures. That said, the author also tested the design
of the empirical models with the per capita metrics of CO2 emissions and real GDP. The
statistical significance and direction of the relationship remains fundamentally similar, in the
global models as well as across the subsets of regions and income categories, with only the
coefficient of real per capita GDP becoming smaller, to around 0.75 in the global model (but
still a strong and decently large positive value), and that of democracy index score being
slightly larger simultaneously (to around 0.55).

Another thing the merits discussion in this model is that the model uses annual CO2
emissions, rather than the accumulated CO2 emissions as the dependent variable. This
corresponds to the purpose of the paper, which is not about examining the historical
dynamics contributing to CO2 emissions.

The democracy index score of the prevailing year (e.g. 2010) is the average value of the score
for a 5-year period up to the current year (e.g. 2006-10) because the model assumes that any
emissions-related policy would take some time to implement. Therefore, the climate policy
that informs the CO2 emissions of the relevant year should not simply be related to the level
of democracy of the current year, but the few years before it as well.

14



CEU eTD Collection

While the simple model contains only two independent variables, it is designed to be
parsimonious and inclusion of more covariates should, in theory, not significantly affect the
relationship between the independent variable of interest and dependent variable since those
covariates are not confounders, but merely factors affecting only the latter. Including them
can still help improve the efficiency of the model and reduce the standard errors, and thus the
paper also presents a long model containing more covariates.

The various long models contain up to 3 more covariates compared to the short model. These
covariates are selected because of their possible effects on CO2 emissions, but which are not
considered confounders, intermediate variables or colliers. Here, the issue multicollinearity
likely arises as socio-economic indicators are generally related to a country’s real GDP. After
taking this into account, the paper decides to include two more covariates in the long model,
namely the population’s general level of education and an economy’s reliance on energy
exports, as well as a country’s level of urbanization. These three factors, according to
intuition, may have some association with CO2 emissions. Using concrete indicators to
measure the aforementioned additional covariates, the long models derived are as follows:

(Log) Annual CO2 emissions (Y) = a + Average Democracy Index Score (of 5 years) (B1X)
+ (Log) Real GDP (B2C) + Mean Years of Schooling (BsX) + € (2)

(Log) Annual CO2 emissions (Y) = a + Average Democracy Index Score (of 5 years) (B1X)
+ (Log) Real GDP (B2C) + Mean Years of Schooling (BsD) + Fuel Export as a percentage
of goods exports (BsE) + € (3)

(Log) Annual CO2 emissions (Y) = a + Average Democracy Index Score (of 5 years) (B1X)
+ (Log) Real GDP (B2C) + Mean Years of Schooling (BsD) + Fuel Export as a percentage
of goods exports (BsE) + Percentage of Urban Population + ¢ (4)

Considering such a large number of vastly diverse countries, the paper will also apply the same
short and long models (1-4) for each continent to account for the possible different dynamics
in each region, which may not be captured by the uniform results if the models are only applied
globally. Likewise, the same models will be applied in the four different income categories
(high income, upper-middle income, lower middle-income, low income), which are defined by
the United Nations based on a country’s per capita GDP (“Country Classification”, UN), to
elucidate any significant variation of the relationship across income levels.

All the models presented in this paper only consider data from a relatively short period of 20
years, from 2000 to 2019. The reason for this is twofold. On the one hand, data from 2020-22
are not included because of the unprecedented disruptive impact of the Covid-19 pandemic.
Data in the 1990s are also excluded as the paper would like to exclude any possible major
global impacts, both political and socio-economic, resulting from the dissolution of the
Soviet Union and the end of the Cold War. Such impacts should have faded by 2000. The
more fundamental reason for this lies with the fact that climate change has only become a
prominent issue on the global and domestic policy agenda quite recently. Without much
public awareness and prioritization on the climate issue, which had arguably been the case for
much of the post-WWII era, it does not make a lot of sense to investigate the relationship
between the prevailing political system and CO2 emissions during those times.
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3.2 Statistical Methodology

The data are processed via both a simple ordinary least square (OLS) model and a two-way
fixed effects model, the latter which should control for country-invariant and time-invariant
factors. Considering the large number of diverse countries that the models will work on, the
conventional wisdom is that the fixed effects model will be more appropriate in terms of
obtaining unbiased estimates since it can eliminate the potentially myriad of variables unique
to each country, including the history and culture among others. Also, there could be global
changes which affect all countries roughly to a similar extent over the twenty-year period.
These variables are often unobservable or hard to measure, and it is not realistic for the model
to be able to include all of them. Therefore, it is important to use a fixed effects models to
control for these factors, which could well be confounders and thus could engender biases
which skew the true relationship between our variables of interests - democracy and CO2
emissions. The impossibility to use exact matching with this set of observational panel data to
exclude these potential biases also makes the fixed effects model the preferred statistical
method. It should be noted though that there are still limitations of fixed effects models even
though they should be better than simple OLS models. Fixed effects models cannot exclude
the potential bias stemming from the existence of country-variant or time-variant factors,
which are effects that apply to only some countries and whose impact on the countries
changes over time. Therefore, interpretation of the findings of the fixed effects models
especially on the question of causality, which will be discussed in greater details, still calls
for caution.

Another way the paper seeks to account for the unmeasurable and measurable heterogeneity,
as well as the resultant bias is by creating subsets of data of matched countries according to
the categories of continent and income level respectively. While this is not exact matching
and thus cannot eliminate the potential bias stemming from other diverging categorical
covariates, the geographical region and income levels of countries represent two of the most
significant variables on which the effect of democracy, if any, could behave differently.
Although subsetting the global dataset into different continents and income level will reduce
the size of the data sample and thus possibly its accuracy and efficiency, doing so could
account for their individual effects as well as the unobserved heterogeneity stemming from
their interactive dynamics with other variables.

Statistically, the paper uses the Hausman test to help inform whether a fixed effects model or
random effects model should be used. In the model comparison phase, the author also makes
references to the results of the Akaike’s Information Criteria (AIC) and Bayesian Information
Criteria (BIC) tests. In addition to the aforementioned theoretical reasoning, all the statistical
tests also point to the fixed effects model being the preferred method. That said, the paper
will still present the results using the simple OLS regression, as the potential differences
between them and those of the fixed effects model could help in the interpretation of the
findings. The fixed effects models are performed using the “fixest” package in R.

In designing the multiple linear regression models, the paper pays attention to the issue of
multicollinearity. As both the democracy index and GDP can be considered general
measurement of the state of a society and the economy, it is likely they are related to various
socio-economic indicators. When deciding on the inclusion of particular covariates in the
model, the author prioritizes those which do not show an unambiguous correlation to
democracy and GDP. For this reason, some variables such as population have been excluded
from the model even though it probably exercises major influence on CO2 emissions. The
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collinearity tests suggest a lack of clear correlation between the covariates of mean years of
schooling and fuel exports share to either the democracy index or GDP. While urbanization
may have some relationship to GDP performance, the correlation does not appear to be as
strong as that between population and GDP. Since it is plausible that the choice and
ramifications of an urban or rural lifestyle on CO2 emissions contain elements beyond the
purely economic dimensions captured by the GDP, the urbanization rate is included as a
covariate in one of the long models.

The last thing to note is about the statistical side of the models is that they use log CO2
emissions and log real GDP to ensure that the distribution of the two variables somewhat
resemble a normal distribution, which is an important assumption when using the linear
regression method.

3.3: Data Collection, Details and Validity

The data on each country’s CO2 emissions throughout the years, measured in tonne, are from
the Our World in Data repository and the measurement of the level of democracy is based on
the score compiled by the V-Dem Institute. The other socio-economic indicators are
aggregated from the World Bank. These are all prestigious institutions and their data have
been widely used and cited in both academic papers and non-academic research, which
should minimize the possibility of systemic measurement errors. Even though individual
measurement errors cannot be ruled out, the relatively large size of the data means such
errors are unlikely to affect the overall integrity of the models.

Of all the indicators, the metric of democracy index is probably the most complicated. There
are several mainstream democracy indices including that compiled by the Economist and the
Polity series. The V-Dem’s democracy index score is between 0-1, with 0 being completely
non-democratic and 1 being a full democracy. This particular Index is chosen because of its
thoroughness both in terms of the time period (annual data dating back to the 18th century)
and its scoring categories, which highlights the distinction between different concepts of
democracy such as liberal democracy and electoral democracy. It also includes universal
suffrage as a scoring criteria, which is an assumption of the hypothesis of the paper. The
scores used by the models are those measuring the liberal democracy as the ability to exert
influence on government policy by means other than elections is a key tenet of the hypothesis
of the paper. The EIU’s Democracy Index was first published only in 2006 and has only
become an annual publication since 2010. The Polity data series” emphasis on constraints on
executive power in measuring democracy does not exactly align with the dimensions of
democracy that likely have more to do with CO2 emissions. Nevertheless, in anticipation of
possible questions about the robustness of the V-Dem’s democracy index used in the model,
the paper runs a similarity test between the V-Dem’s, the Economist’s and Polity’s
democracy indices. The result shows that even though there are some differences between the
scores, there exists a very high, positive correlation between the three indices (all close to or
over 0.9 using the Spearman’s rank correlation coefficient to account for different scales of
the indices), which echoes the results reported by other researchers studying democracy
indices (Bowman and Mahoney, 943). This should provide validation to the quality of the V-
Dem scores used in this paper and support the idea that the choice of a particular democracy
index should not significantly affect the regression outcomes.

The lack of a clear and strong relation between the democracy index scores and GDP is also a
promising sign of the validity of the data. To test for multicollinearity, the paper first checks
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the relationship between the two and finds that there is not a statistically significant one once
fixed effects are controlled for. This results mirrors that of the general consensus of economic
historians, who tend to find no relationship, or sometimes even a weak negative relationship
between the two variables (Gerring et al. 2005, 323).

The number of countries include in the model is 171 because there are countries which lack
one type of data, or another. The regional breakdown of the included countries are as follows:
42 in Asia, 54 in Africa, 42 in Europe, 15 in North and Central America (including Caribbean
countries), 11 in South America, and 7 in Oceania. For the few countries with territories in
two continents, their regional classification is based on the author’s discretion. Some
countries do not report data for all years (2000-2019), partly because a few of them only
gained their independence after 2000.

Almost all major economies are recorded in the data and most of the missing countries are
very small (both in terms of economy, population and CO2 emissions) without the ability or
willingness to report statistical data. The only exceptions to this are Taiwan, Venezuela and
North Korea. However, the most potentially significant issue here potentially is the lack of
data for South Pacific countries in Oceania (e.g. Tuvalu, Samoa), which play an outsized role
in global climate debates and whose absence could also affect the reliability of region-
specific analysis. In terms of income categories, roughly are in the four categories of “low-
income”, “lower-middle income”, “upper-middle income” and “high-income” respectively
(the count is not exactly precise because some countries fall into different categories in

different years).
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Chapter 4: Model Results

First, the paper looks at the results of the regression models (both short and long) with and
without country- and year- fixed effects being applied. Figure 1 presents the simple OLS
models and Figure 2 presents the fixed models:

Figure 1. Regression Results of the Short and Long OLS Models

Dependent variable:

logcoZ
1) €z 3 42
AVERAGEDemocracyIndexScore -@. 837w -1.328%%* ~1.1B8**=* =1.158**=*
(@.050) (@.852) (@.861) (0.062)
logGDP 1.06@%*+ 1.0@6%** @, 98B*=* @.993%+*
(@.006) (0.007) (@.007) (@.0a7)
Mean_Years_of_Education @.895%*+ @.a79%** @. @87+
(0.004) (0.005) (@.005)
FossilFuel_Export_Percentage @.461*** 8.507+**
(2.@51) (@.054)
Urbanization_Rate =@.213%**
(@.080)
Constant -8.962%** -B.204%%* =7.747%% =7 .824%**
(@.1508) (0.147) (0.162) (@.165)
Observations 3,346 3,290 2,733 2,733
R2 @.899 @.911 @.908 ©.909
Adjusted RZ @.899 @.911 @.908 @.909
Residual Std. Error @.722 (df = 3343) @.674 (df = 3286) 0.640 (df = 2728) @.639 (df = 27272
F Statistic 14,955.46@*** (df = 2; 3343) 11,237.090*** (df = 3; 3286) 6,76B.713*** (df = 4; 2728) 5,428.245%** (df = 5; 2727)
Note: *p<@.1; **p<@.05; ***p<@.01

Figure 2. Regression Results of the Short and Long Fixed Effects Models
SimpleFixedModel LongFixedModelEdu LongFixedModelE.. LongFixedModelA. .
Dependent Var.: logcoZ logco2 logcod logcoZ

AVERAGEDemocracyIndexScore  ©.4790** (@.1818) @.4679* (@.1894) @.2550. (0.1508) @.2605. (0.1493)

logGDP 1.028*** (0.1000) 1.839*** (@.1825) 1.104*** (0.1187) 1.@47*** (@.1180)
Mean_Years_of_Education -0.0185 (0.0290) 0.0002 (0.0285) -0.0016 (0.0265)
FossilFuel_Export_Percentage -@.2221 (@.1888) -0.2254 (0.1864)
Urbanization_Rate 2.859** (B.6511)
Fixed-Effects: @ = =  ==seccescscccsses ssccccsssccsscses sssccsssccsssssss sssssssssssessse-
Country_Name Yes Yes Yes Yes
Year Yes Yes Yes Yes
S5.E.: Clustered by: Country_Name by: Country_Name by: Country_Name by: Country_Name
Observations 3,346 3,299 2,733 2,733
RZ 9.99261 @.99252 9.99368 0.99395

Within R2 @.35056 0.35282 9.38966 2.41636

Signif. codes: @ '***' D.9@1 "**' .01 '*' @.85 ".' ©.1 " ' 1

Both the OLS and fixed-effects models show a statistically significant relationship between
democracy and CO2 emissions (as well as GDP and emissions) but the fixed model show a
positive relationship while OLS model shows a negative one. The statistically significant and
positive relationship displayed by the various short and long fixed effects models means
when democracy score increases by 1, the CO2 emission should increase by 25.5% to 47.9%.
Since the maximum score of the democracy index is 1, in practical terms, an increase of the
democracy score of 0.1 should see an increase of 2.6% to 4.8% of CO2 emissions. Similarly,
the other coefficients of the models can be interpreted this way. As expected, GDP shows a
very strong, and positive relationship with CO2 emissions, and all other covariates with the
exception of the level of urban population do not appear to have a discernable impact on CO2
emissions.
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A notable finding across these fixed effects models is that once the variable of fuel export as
a share of total goods export is included, the statistical significance and coefficient of
democracy index comes down markedly. One could make the case that this stems from some
sort of collinearity between the two, as countries more reliant on energy may tend to be less
democratic (Ross 2001, 355-361). However, as previously stated, all covariates have been
tested for multicollinearity during the period of 2000 to 2019 and when controlled for
country- and year- fixed effects, the share of fuel exports do not exhibit a statistically
significant relationship with the democracy index score. One explanation could be that this
variable, even though it is not significant on its own, interacts with a (possibly unobserved)
factor not included in the model to exert influence over the level of democracy.

Looking at the various OLS models, the level of democracy, as with all other independent
variables included, show a statistically significant relationship with CO2 emissions. The most
striking distinction from the fixed effects models is that the OLS models all find a strong and
negative relationship rather than a positive one. In other words, the OLS models suggest that
for each 0.1 increase in democracy score, the country’s CO2 emissions should be associated
with a fall of 8.4% to 13.3%. Another interesting difference is that the relationship of
urbanization and CO2 emissions is negative according to OLS models but very positive in the
fixed effects models.

Applying the same models to the six different regions give rise to the following results in
Figure 3 below. As the main models are the fixed effects ones, the paper only reports their
detailed results and not those of the OLS models for the sake of length and concision.

Figure 3. Regression Results of the Short and Long Models by Continent

SimpleAsio EduAsia EduFuelAsia AllAsia Simpleafr EduAfr EduFuelAfr AllAfr
Dependent Var,: logeoZ logeoZ logooZ logeoZ logeoZ logeoZ logco2 logco2

AVERAGEDemoc racy IndexScore 1.174** (@.3767) 1.206* (0.4465) 0.8270** (0.2757) @.B4Z21** (0.2795) 9.4587 (0.2764) -9.4936. (0.2750) -0.6838° (9.3363) -9.6563. (0.3397)

logGDP @.8258%** (@.1855) 0.8297*** (0.1825) 0.7153** (9.2276) @.6912** (9.2295) @ .7488%** (0.1213) 0.7514%** (9.1171) 0.5910*** (9.1316) 9.8738*** (B.1243)
Meon_Years_of_Education 0.0509 (0.0440) 0.0773. (9.9433) 0.D638 (0.2422) <9.1350* (0.0641) -9.1331" (9.9610) -0.1267" (0.0614)
FossilFuel_Export_Percentage 0.3913 (0.3711) @.3897 (@.3538) -9.2528 (9.1723) -0.2661 (9.1804)
Urbanization_ Rate 1,187 (1.856) 1.851 (1.183)
Fined-Effects:
Count ry_Mame Yes Yes Yes Yes Yes Yes Yes Yes
fear Yes Yes Yes Yes Yes Yes Yes Yes
5.E.: Clustered by: Country_Name by: Country_Name by: Country_Nome by: Country _Mame by: Country Name by: Country MName by: Country Name by: Country Nome
Observations 824 &9 658 658 1,832 1,015 ns s
R2 8.98893 0.98843 9.99213 0.99226 8.98795 8.98838 0.99933 0.99042
Within R2 8.31273 0.31452 8.25758 0.27826 0.20340 B.246458 0.38587 9.31226
Signif. codes: @ '***' @001 "**' §.01 '+ 9.05 ".C 8.1 F * 1

Simpley EduEl EduFuslEL ALLEV Simplela EduNA EduFuelNa ALLNA
Dependent Var.: logco2 logood logcoZ logood logcod logco2 logcod logcoZ
AVERAGEDemoc racy IndexScore -9.2531 (0.2426) -0.2557 (0.2348) -0.2493 (0.2497) -0.1907 (0.2101) -0.B486 (0.2839) -0.1015 (@.3@45) -2.0282 (D.2470) 0.0334 (0.2678)
logGDP .551@*** (9.1421) B.5128°** (@.1323) @.50827°°* (8.1306) 8.5326°°* (0.1197) @.7619*** (@.1570) @.6813%°* (0.1463) 0.7732*** (D.1373) @.8302*** (B.1382)
Mean_Years_of_Education 8.0326 (@.0311) B.8419 (@.8271) 8.8385 (9.9266) B.1028 (@.9391) @.1095%* (D.9331) 0.0968* (0.0401)
FossilFuel_Export_Percentage -8.2303 (0.2499)  -9.2398 (0.2432) -9.2484 (0.2774) -0.2448 (0.2827)
Urbanization_Rate 1.581* (@.6836) -8.5313 (0.5473)
Fixed-Effects: messmesiees - el e eelllsis ClCelelsssessiicss cessssascssssosoas o memsmmsseees o Semssmssssses sesessiccisioanan
Country_Name Yes Yes Yes Yes Yes Yes Yes Yes
Year Yo Yes Yes Yes fes Yes Yes Yes
5.E.: Clustered by: Country Mame by: Country_Neme by: Country Name by: Country Name by: Country _Neme by: Country_Mame by: Country Nome by: Country_Name
Observotions 833 B8 95 735 £ kL 264 264
R2 9.99655 @.99658 @.99681 0. 99780 @.99793 @.99887 9.99899 @.93901
within R2 0.22426 B.23419 ©.25830 8.30131 @.36703 @.41090 0.64329 0.65032
Signif. codes: @ ‘+*+' @.901 "**' 901 "' @.@5 ".f 01t
i SimpleSA EduSA EduFuel5A ALLSA Simpleceania EduDceania  EduFuelOceania AllOceania
Dependent Var, : logco2 logcoZ logco? logco logco? logco2 logeod legeo2

AVERAGEDemocracyIndexScore  -0.3525 (@.2958) -0.3814 (0.2348) -9.3%43. (0.2075) -0.3237* (0.1432) 1.012 (@.9233) 1.241 (1.828) ©.6107 (0.4944) 0.613Z (0.5826)

logGDP 1.188%% (0.2951) 1.278*** (.2453) 1.28E*** (B.2379) 1.873°** (0.1636) 0.999@. (0.4375) 0.9582, (.4123) 1.530 (9.9392) 1.505 (0.8337)
Mean_Yeors_of _Education 9.2428 (@.23943 0.9497 (0.9363) 0.05384. (9.2253) 9.0E04 (@.1R82) ©.1101 (R.9743) ©.9984 (0.1675)
FossilFuel_Export_Percentage @.2328 (0.1969) @.1793 (9.1475) -@.3583 (@.4374) -0.3736 (0.4235)
Urbanization_Rate 3.835* (1.218) 9.4292 (5.239)
Fixed-Effects: e e —mmmmm——— = =emsmmss=s smssssssssss=sses ssssssssssss=ses = meswmsesss ssssssssssss=ss s=sssssssse=sses
Country_Nome Yas Yas Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Tes Yes Yes
5.E.: Clustered by: Country_Nome by: Country_Nome by: Country_Name by: Country_Nome by: Country_Mome by: Cowntry_MName by: Country_MName by: Country_Nome
Observations 220 216 213 213 137 132 B4 84
RZ ©.99664 09.99722 8.99726 8.99748 @.99653 9.99648 ©8.99820 9.99820
Within RZ 0. 28816 @.37523 ©9.39512 9.44441 9.25630 @.26686 @.36126 9.36148
Si_grlif. codes: @ '***' 9.9@1 "**' 9.01 '*" @.05 '." 8.1 ' "1
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The biggest takeaway of the regional models is the considerable variation among them when
it comes to the estimated relationship between democracy and CO2 emissions. The
relationship remains statistically significant across all short and long models only in Asia,
and are across-the-board insignificant in Europe, North & Central America and Oceania.
Moreover, while the relationship is significant and strongly positive in Asia, the coefficients
in Africa, Europe, North & Central America and South America are negative (some are
significant, others are not). The paper does not show the full results of the regional OLM
models here, but they are similar in the sense that there are huge differences between the
regions, both in terms of the relationship being positive or negative, as well as the
coefficients. However, mirroring the global OLS model, almost all variables remain
statistically significant even when broken down into regions.

Another way of looking at the data is by the category of countries’ per capita income level,
which is presented is Figure 4 below:

Figure 4. Regression Results of the Short and Long Models by Income Categories

SimpleLowIncome EduLowIncome  EduFuellowIncome AlllowIncome SimplelowMidInc.. SimpleLowMidInc...l EduFuelLowMidIn. . AllLowMidIncome
Dependent Var.: logca2 logea2 logco2 logca2 logcoZ logco2 logco2 logco2

AVERAGEDemocracyIndexScore 0.5751 (B.5154)  ©.5845 (0.5242) -0.6146 (0.7518) -0.3272 (.8761) 0.0309 (9.2365) 0.0309 (9.2365) -0.9460 (0.1893) -0.1142 (9.1800)

LogGDP B.7562%% (@.2193) 9.7914*** (0.Z2206) @, 9376%** (0.2420) @.9126*** (@.1995) @.818@** (0.24@5) @.8180** (0.24@5) 1.934*** (@.1908) @, 9718%** (@.1844)
Mean_Years_of _Education -8.1160 (@.2846) -9.1135 (9.1262) -@.89Z9 (9.1178) -8.0285 (9.0483) -0.0406 (0.8485)
FossilFuel_Export_Percentage B.6552 (0.4677) 2.8108 (@.5195) -8.1718 (9.1963) -0.2843 (0.1318)
Urbanization_Rate 3.182 (1.984) 1.817. (0.9554)
Fixed-Effects: smssssmsssas s smmmsssssses = Semsssssssss ssssssssssssssssss s semssssssaas smmssssssass ssssssssssss ssssssssssssssssss
Country_Name Yes Yes Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes
5.E.: Clustered by: Country_Name by: Country_Nome by: Country_Mame by: Country _Name by: Country_Name by: Country_Name by: Country_Name by: Country_Nome
Observations 593 579 357 357 1,044 1,044 798 TI8
R2 9.98246 8.98236 @.98897 9.98866 8.99062 9.99062 8.99191 8.99210
Within RZ 9.19967 0. 2@963 0.2998% ©9.33474 8.15685 9.15685 0.23525 8.25349
Signif. codes: @ '***' @.901 "**' Q.01 '*" Q@5 "." 01" "1

SimpleUpMidIncome EdulpMidIncome EduFuelUpMidIncome AllUpMidIncome SimpleHIIncome EduHIIncome EduFuelHIIncome ALIHIIncome
Dependent Var. : logeod logcod logcod logcod logooZ logeoZ logeoZ logco2
AVERAGEDemocrocylndexScore @.3236 (@.3195) @.2681 (0.2780) @.9388 (0.2840) @.9472 (0.2776) .5616 (0.8247) 9.572@ (0.8159) @.6186 (0.8458) 8.5497 (0.8124)
logGoP 9.7702%* (9.1514) @.7438""" (0.1347) 0.8730""* (0.1264) 0.8604""* (0.1342) 0.7715*** (0.1315) 0.7119°** (0.1111) @.6525"** (0.1064) @.6764*** (0.1035)
Mean_Years_of_Education 0.9839% (@.9329) 0.9620" (0.0292) 0.9633* (0.8313) @.0721 (0.0582) @.8744 (0.0448) @.9684, (0.9373)
FossilFuel _Export_Percentage -8.0408 (0.2186) -R.9387 (0.2194) -@.7399** (0.2201) -@.7240@%* (0.2123)
Urbanizatioen_Rate B.2778 (9.8536) 1.841 (@.9933)
Fixed-Effects: meememes o Bt et
Country_Name Yes Yas Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes
5.E.: Clustered by: Country Name by: Country_Nome by: Country_Name by: Country Maome by: Country Mame by: Country_Mome by: Country Name by: Country_Naome
Observations 829 818 709 7e9 BED 880 BE9 869
RZ 2.99687 @.99787 0.99773 @.99773 @.99554 9.99579 8.99616 @.99621
Within R2 @.28283 9.32989 9.36512 9.36661 8.32796 0.36384 9.42699 0.43507
Signif. codes: @ "**%° 9.891 '**" @.01 "+ 9.85 "."@.1 " " 1

Similar to the regional models, there emerges major divergence regarding the estimate of the
coefficient of the democracy index score between different income levels. Here, the most
striking result is that there is no statistically significant relationship between the level of
democracy and CO2 emissions across all four income categories as well as the short and long
models. It is important to note that “high income countries” do not only refer to OECD
countries”, as the UN’s threshold for this classification is “only” around US$12,500 per
capita, meaning many countries not traditionally considered “developed countries”, such as
Argentina and Middle East oil producers also belonging in this category. The category of
“lower middle income” also includes many economies commonly associated with being
developing countries.
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Chapter 5. Discussion, Interpretation and Limitations

5.1 Interpretation of Results and Discussion on Theory Validation

As expounded on in the previous section, from the perspective of the causal research design,
the results of the two-way fixed effect models should carry more weight for their ability to
control for the potential myriads of unobserved confounders, such as the national political
culture and history. As such, the positive relationship shown by the global models does not
validate the hypothesis of the paper that a more democratic country should be more proactive
in taking pro-climate policy action and thus emit less CO2. One logical interpretation of this
overall result could be that in a democracy, the governments feel more incentivized or pushed
by the public to adopt policies which will generate more CO2 emissions, but which are not
related to boosting economic growth. Or it could be something about more democratic
countries where the populace tends to lead a more CO2-heavy lifestyle independent of
economic growth (as this would be captured by the presence of the GDP variable in the
models).

However, before coming to this conclusion, there are still several major caveats to consider in
interpreting the results and the real relationship between democracy and CO2 emissions
given the findings at hand.

First, even though the findings of a positive relationship may be valid, the nature of that
relationship would likely be associational rather than causal. Although the models are
designed along the parameters of a causal model, the differences of the democracy coefficient
between the short and long models using the fixed effect method, and those between the OLS
and fixed effects model suggest the estimate of the democracy variable is inconsistent. A
much different coefficient between fixed effects and OLS models likely means that that
variable is subject to substantial influence from confounders unaccounted for by the latter
method. Even though fixed effects models have controlled for the country- and year-
invariant heterogeneity here, the fact that the democracy variable is so heavily affected by
unobserved variables provides little confidence that it is not still swayed by unobserved
country- or year-variant factors. The inability to rule out the existence of such influence,
which cannot be eliminated by fixed effects models, means the relationship cannot be taken
as causal at this point.

This interpretation is bolstered by the even starker differences of the democracy coefficient
across different continents and countries of different income categories, when even the
statistical significance of the relationship becomes contested. In the model, in fact, there is a
good reference point as to when a relationship can be considered causal. If we look at the
coefficient of the log of real GDP, even though it is not the independent variable of interest of
the paper, one can conclude that it is little changed across OLS and fixed effects models
(between 0.99 and 1.1), between the short and long models (between 1.03 and 1.1), and even
across continents (around 0.7 to 0.9 excluding Europe) and income categories (around 0.65 to
1). In the case of GDP, its relationship with CO2 emissions always remains highly positive
and strongly significant, with perhaps the only notable exception being a slightly weaker (but
still very positive) relationship in the European region. It is with this kind of robustness that
the paper can be fairly confident in asserting a causal relationship, which is not the case for
the democracy variable.
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Second, the lack of statistical significance and significant regional and income-level
variation, including even the direction of the relationship (i.e. positive or negative), suggests
that it may be more productive to acknowledge that the forces at play influencing the level of
democracy or its ability to shape climate policy could be too divergent for a global model to
work. Simply looking at the global model appears to give a very misleading sense of the
relationship between democracy and CO2 emissions. One can, with justification, question the
validity of the findings of certain regions such as Oceania and South America owing to the
small number of countries, but the sample size of Asia, Africa and Europe should be
sufficiently large and the value as well as the statistically significance of the democracy
coefficient are still vastly divergent. This could mean that the existing literature, or perhaps
the author’s understanding of the literature about greater democracy and stronger climate
action is skewed in a Western-centric way (Europe, USA, Canada and AUSNZ) and the
political interaction, culture or policymaking dynamics is often different in the rest of the
world (which accounts for a majority of countries and population) even if they all qualify as a
democracy.

Regarding the literature, it is possible that the theories are universally applicable regardless of
regions, but certain socio-economic requirements are needed in place for them to apply. For
instance, one standout result is that Asia posts a stronger and more highly positive
relationship between democracy and CO2 emissions, compared to other regions. This might
be explained by the relatively large number of “developmental state” on the continent (\WWong
2004, 345), which has been the world’s fastest-growing economic region for years. Under
such socio-economic contexts, the mechanism of democracy could translate into more
climate-unfriendly policies. In discussing pollution, there is this theory, already introduced in
the literature review section called the Environmental Kuznets curve. Greater democracy may
empower a more environmental-conscious populace to push for more pro-climate policy, but
this assumes the pre-existence of such consciousness, which may be harder to come by in a
developmental state. However, if/when a country reaches the level of a mature economy,
achieve an enviable HDI and meets other potential criterion such as lack of corruption,
greater level of democracy would work as expected, as per the proponents of the theory, to
promote more climate-friendly policy. It may just be that the number of countries able to
meet these prerequisites for the theory to work is a small minority, perhaps too small to
matter for the paper’s global dataset and data subsets of regions and income categories.

Another potential caution to interpreting the relationship is that the time period may not be
long enough for the effects of the pro-climate policy to manifest themselves in terms of a
marked reduction of CO2 emissions. Although the model already uses the average of 5 years’
democracy index score to try to account for this possibility, serious action to tackle climate
change has arguably only been part of the mainstream policy agenda in the past decade, or
perhaps even shorter period. This could potentially mean that more democratic countries have
indeed championed stronger CO2 reduction policies, but they are too recent for the effects to
have largely materialized by 2019, which is the last year of the panel data. A model tracking
a longer time period into the future, from when the issue of climate change is taken seriously,
might report relationship between democracy and CO2 emissions differently.

There is another possibility to interpreting the result, and that is pledges of climate action
from national governments are just hollow talks and no corresponding follow-up policy. The
hypothesis of the paper assumes that greater democracy could compel leaders to commit to
promising and then implementing deeper cuts of CO2 emissions via electoral pressure.
However, this causal mechanism, based on the literature, conceptually ends at the point of
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leaders being elected after making such promises, without considering the implementation
part. Policies contained in an electoral winner’s campaign platform does not necessarily mean
it will translate into actual, implemented policy. This possible gap of policy pledges during
democratic elections and their actual implementation is beyond the scope of the quantitative
models of this paper. In this case, the positive relationship between democracy and CO2
emissions in the global model could stem from the fact that the elected leaders, despite
running and winning power on a stronger pro-climate platform than their non-democratic
counterparts, do not follow through on their mandate. One way of addressing this gap is to
replace the CO2 emissions with a metric quantifying the climate pledges of governments
(both democratic and non-democratic) as the dependent variable. Results on the nature of the
relationship between greater democracy and more robust climate pledges could then be
compared against the findings of the models in this paper, and any major differences between
the two relationships might then be down to the aforementioned implementation shortfall.

5.2 Limitations and Model Improvement

In terms of further improvements to the model for the purpose of establishing causality, more
covariates, with a view of them being potential confounders, could be included. One
promising candidate would be the classification of climate/environmental geography (as
opposed to the broad continental classification used in this paper), or an index measuring the
likely damage or risk from unmitigated global warming stemming from their locations, of
each country. There is a school of thoughts in economic history that geography affects the
outcome of political institutions (Auer, 2), and geography/climate has a direct impact on
policy intervention on CO2 emissions.

Another covariate that would be quite useful in shedding light on the theory on democracy
and CO2 emissions is reliable and consistent polling data of public consciousness of the
policy issue of climate change of each country for a sufficiently long period. A major
question mark as to the results above is whether the positive relationship stems from more
powerful public demands for policies that would emit more CO2 in a democracy. Controlling
for this variable, perhaps in an interactive term or pre-model selection collinearity test, could
go a long way toward revealing more of the potential logical causal chain between
democracy and CO2 emissions. However, what has stopped the paper from such an attempt is
that such data are hard to attain, and are likely much less complete in terms of the number of
countries and years covered. A more fundamental issue is that the respondents’ answers do
not necessarily align with reality. Just because they answer they care about something,
especially something seen as political correct, does not mean they actually do when it comes
to their voting behavior or lifestyle choice. Therefore, a better metric would be the
respondents’ attitude on the climate change issue even when specifically told that steeper
CO2 emissions reduction could adversely affect the economy and costs of living. This makes
such data collection an even more daunting task.

A smaller refinement to the model could be to change the criterion of income classification.
Instead of using the UN’s definition, future models can adopt a stricter threshold for high-
income and more relaxed one for low-income countries. This way, the models may report
something different as one would expect perhaps a more negative relationship might result if
the high-income countries only include OECD or the developed Western countries. The
drawback of this approach is that this will reduce the sample size for the sub-category, and
increases uncertainty about interpreting the outcomes and applicability beyond a small select
group of countries. However, this may help answer one of the discussion points identified in
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the previous section, namely the socio-economic contexts required for the application of the
theory or hypothesis.

Lastly, there are two important notes on the data used in the models. The paper has already
discussed in some details the variety of the concept and measurement of democracy indices,
and why they should have no bearing on the integrity of the models. That said, the scores are
ultimately scored by researchers and are therefore inherently subjective. The author would
also be remiss not to specify there is one strand of criticism in the political science realm that
all the mainstream indices fail to do an adequate job of measuring the level of democracy
(Bowman et al. 2005, 939-945). Debates continue as to whether it is possible or appropriate
to properly measure the level of democracy across such a diverse spectrum of countries and
rank them accordingly. However, given that the current indices are the best metrics one can
work with, especially for panel data covering various countries and multiple time periods,
there does not seem to be a better alternative.

The lack of data of many South Pacific countries mean the model only has 7 countries of
Oceania represented. Similarly, there are notably much less countries in South America and
North & Central America (11 and 16 respectively). These relatively small and unbalanced
sample size of the data subsets may mean the coefficient estimates may be subject to more
variance than its counterparts in Africa, Asia and Europe and raises questions about the
accuracy of their estimates. It should be noted though that the paper, in interpreting and
discussing the relevant findings, has already taken this into account. Of course,
supplementing the missing data will help improve any future models, especially when it
comes to regional analysis. The South Pacific is a particularly interesting case since its
domestic political dynamic on the issue of climate change may differ significantly from its
counterparts considering the considerable and uniquely urgent risk confronting many of low-
lying island countries in the region.
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Chapter 6: Conclusion

This paper seeks to contribute to the literature by adding to the long-running but still
unresolved debate on whether democracy will lead to stronger carbon emissions cut, or vice
versa, by building an empirical model along the lines of the causal model. The models use
fixed effects methods to root out country- and time-invariant heterogeneity inherent in a
dataset of over 170 countries through a period of 20 years (2000-2019), so as to ensure the
resultant democracy coefficient remains unbiased from these unobservable confounders.
There are mostly two models being used, one containing only two independent variables —
democracy and real GDP level, which has its appeal as a parsimonious model. The other
longer models also control for the covariates of education, fuel export share and urbanization,
which are included also to see if the democracy coefficient will remain consistent across
different model specification. Regression analysis is first conducted on a global scale, and
then on data subsets based on geographical regions and income categories.

The global models find a statistically significant positive relationship between democracy and
CO2 emissions, which is a surprise to the author based on the hypothesis. It is logically
plausible, though, that this could be the case on the basis that the public prioritizes over
development or other climate un-friendly policy over curbing CO2 emissions. The huge
variation of the democracy coefficient, nature of relationship with the dependent variable and
loss of statistical significance following the application of the models to the two data subsets
suggests that the interpretation of the statistically significant relationships found in the global
models should not go beyond acknowledgment of an associational relationship, as opposed to
a causal one. It also means that there are potentially indicators that gives rise to different CO2
emissions outcome upon interaction with greater freedom and democracy.

Finally, the paper offers pointers for future empirical research of the topic, based on the
reflections on the findings and limitations of the models. Inclusion of geography based on
climate risk and polling data on public attitude toward climate change could help fill the void.
The possible reasons behind the unexpected results, proposed in the interpretation section,
also provide clues as to how future models can be further improved, Further investigation to
identify the potential interactive socio-economic indicators, which could account for the
coefficient variation across categories. Ultimately the findings of the paper, albeit one
contrary to the paper’s initial expectations, confirms the status quo of the existing literature
on the issue, that is one of nuance and continued search for definitive causal relationship.
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