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Abstract Democratic institutions that coordinate diffuse interests might be ben-
eficial for climate protection. Because the implementation of democratic institu-
tions varies among democracies as well as among autocracies, this study examines
whether institutional aspects of different models of democracy affect CO2 emissions
in democracies and autocracies. Similar studies have assumed uniform effects of
democratic aspects in regimes of both types. The extent of the dependence of au-
tocratic leaders on the support of the ruling party, the military, and/or a hereditary
council might make them less responsive to incentives generated by democratic in-
stitutions to reduce CO2 emissions. This article, therefore, examines data on CO2

emissions from 1990 to 2020 in 66 democracies and 69 autocracies separately and
analyses whether nondemocratic institutions limit the effects of democratic institu-
tions. As democratic institutions might affect climate outcomes only in the long term,
we examine cross-national variation in the long-term development of CO2 emissions
and short-term changes in CO2 emissions within countries. In democracies, civil
society participation and social equality contribute to a decrease in the long-term
development of CO2 emissions. In autocracies, local and regional democracy con-
tributes to lower CO2 emissions in the long term, and social equality decreases
annual changes in CO2 emissions. Military influence limits these effects. In contrast,
the dependence of the executive on a ruling party strengthens the negative effect of
social equality on annual changes in CO2 emissions.
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Keywords Climate policy · Democracy · Autocracy · Institutions · Climate
change · Social equality · Civil society participation

Auswirkungen demokratischer und nichtdemokratischer Institutionen
auf CO2-Emissionen

Zusammenfassung Demokratische Institutionen, die unterschiedliche Interessen
koordinieren, könnten für den Klimaschutz von Vorteil sein. Da die Implementie-
rung demokratischer Institutionen sowohl zwischen Demokratien als auch zwischen
Autokratien variiert, wird in dieser Studie untersucht, ob institutionelle Aspekte
verschiedener Demokratiemodelle die CO2-Emissionen in Demokratien und Auto-
kratien beeinflussen. Ähnliche Studien gehen von einheitlichen Auswirkungen de-
mokratischer Aspekte in beiden Regimetypen aus. Das Ausmaß der Abhängigkeit
autokratischer Führer von der Unterstützung durch die Regierungspartei, das Militär
und/oder einen Erbschaftsrat könnte dazu führen, dass sie weniger auf Anreize rea-
gieren, die durch demokratische Institutionen zur Reduzierung der CO2-Emissionen
geschaffen werden. In diesem Artikel werden daher Daten zu den CO2-Emissio-
nen von 1990 bis 2020 in 66 Demokratien und 69 Autokratien getrennt untersucht
und analysiert, ob nichtdemokratische Institutionen die Auswirkungen demokrati-
scher Institutionen begrenzen. Da sich demokratische Institutionen möglicherweise
nur langfristig auf das Klima auswirken, untersuchen wir länderübergreifende Un-
terschiede in der langfristigen Entwicklung der CO2-Emissionen und kurzfristige
Veränderungen der CO2-Emissionen innerhalb der Länder. In Demokratien tragen
die Beteiligung der Zivilgesellschaft und die soziale Gleichheit zu einem Rückgang
der langfristigen Entwicklung der CO2-Emissionen bei. In Autokratien trägt die lo-
kale und regionale Demokratie langfristig zu niedrigeren CO2-Emissionen bei, und
soziale Gleichheit verringert die jährlichen Veränderungen der CO2-Emissionen. Der
militärische Einfluss begrenzt diese Effekte. Dagegen verstärkt die Abhängigkeit der
Exekutive von einer Regierungspartei den negativen Effekt der sozialen Gleichheit
auf die jährlichen Veränderungen der CO2-Emissionen.

Schlüsselwörter Klimapolitik · Demokratie · Autokratie · Institutionen ·
Klimawandel · Soziale Gleichheit · Zivilgesellschaft

1 Introduction

This article examines whether specific democratic institutions affect CO2 emissions
in democracies and autocracies and whether nondemocratic institutions limit their ef-
fects in autocracies. Global problems such as climate change renew questions on the
consequences of domestic political institutions for policy performance. The findings
of quantitative research on the consequences of different regime types or the level of
democratic quality for climate outcomes are ambiguous (e.g., Bättig and Bernauer
2009; Wurster 2013; Clulow 2019). Scholars have concluded that regime type as
a dichotomous construct cannot explain differences in CO2 emissions (Christoff and
Eckersely 2011; Wurster 2013). Climate outcomes vary among both democracies

K



The Effects of Democratic and Nondemocratic Institutions on CO 2 Emissions 717

and autocracies over time. There have been two approaches in quantitative research
seeking to improve our understanding of the causal mechanism linking democracy
to climate outcomes. First, studies have examined whether the effect of democratic
quality on climate outcomes is conditional on contextual conditions (e.g., electoral
rules, corruption) that either support or undermine climate protection (e.g., Mayer
2017; Povitkina 2018; Clulow 2019).

Second, quantitative research on democratic quality and climate outcomes has
mainly applied summary measures of liberal democratic quality. However, in the
theoretical debate, scholars refer to multiple conceptualisations of democracy (elec-
toral, liberal, deliberative, participatory, and egalitarian) and emphasise different
institutional aspects (electoral accountability, political rights, checks and balances,
civil rights, quality of deliberation, direct democracy, civil society participation, local
and regional democracy, and social equality) of these conceptualisations as crucial
for climate protection. Accordingly, recent research has examined the importance of
specific democratic institutions in explaining variation in climate outcomes (Escher
and Walter-Rogg 2018; von Stein 2020).

Climate change mitigation is a collective action problem. As climate protection
is associated with considerable short-term socioeconomic costs, it requires public
awareness and broad societal support to incentivise government action. Thus, we
expect that democratic institutions that coordinate diffuse interests might be ben-
eficial for climate protection. Political rights enable citizens to inform themselves
about global environmental change and the public to mobilise in support of climate
protection. Greater quality of deliberation can foster public support of common in-
terests. Social equality—i.e., equal access to political power independent from class,
religion, culture, or socioeconomic resources—can contribute via the broad political
representation of social groups to the consideration of diffuse interests in political
debates. Finally, greater participation of civil society as well as local and regional
democracy might lead to the representation of diffuse interests and, by fostering
greater citizen identification with policy measures, to greater public support for cli-
mate protection. The theoretical literature also offers divergent predictions regarding
the direction of the impact of these democratic institutions on climate outcomes. Po-
litical rights, participation in civil society, and local and regional democracy also
enable opponents of climate protection to influence public opinion and undermine
climate policy (Bernauer and Koubi 2009; Kim and Yoon 2018; von Stein 2020).
Social equality might contribute via greater consumption and energy use to CO2

emissions (Cushing et al. 2015). Empirical research has found no clear support for
the hypotheses that contested elections or institutional constraints either support or
undermine climate protection (Fredriksson and Neumayer 2013; Wurster 2013; von
Stein 2020). Böhmelt et al. (2016) and Escher and Walter-Rogg (2018) found that
democratic inclusiveness and political rights contribute to the public commitment to
climate action but have no impact on CO2 emissions. Following von Stein (2020),
the effect of civil liberties on greenhouse gas emissions is dependent on the relative
importance of manufacturing in the domestic economy. Empirical research has ar-
rived at mixed results on the impact of inequality on CO2 emissions (Cushing et al.
2015). Finally, Selseng et al. (2022) observed no effect of electoral, liberal, delib-
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718 R. Escher, M. Walter-Rogg

erative, participatory, or egalitarian democratic quality on climate outcomes over
time.

In accordance with the goals of this special issue, this article aims to contribute
to our understanding of the democracy–sustainability nexus. To improve our un-
derstanding of the causal mechanisms that link individual democratic institutions
to CO2 emissions, this article makes two contributions that go beyond the present
literature. First, this article examines the effects of relevant institutional aspects
of different models of democracy separately and simultaneously to ascertain their
relative importance. In accordance with Selseng et al. (2022), this article consid-
ers institutional aspects of multiple conceptualisations of democracy in the analysis
of climate outcomes. However, these authors’ summary measures of institutional
aspects of several models of democracy might conceal the effects of individual in-
stitutions. As explained above, the theoretical debate offers competing hypotheses
regarding the effects of individual institutional aspects. To account for the differ-
ent effects of these institutional variables, we study each institution separately. To
consider all democracy understandings that are applied in the literature on the cli-
mate consequences of democracy, this study also partly examines the effects of
political outcomes on CO2 emissions. In contrast to procedural conceptualisations,
the egalitarian understanding of democracy considers with social equality the equal
distribution of socioeconomic resources within society.

Second, studies on specific democratic institutions and climate outcomes have
neglected the influence of nondemocratic institutions in autocracies. The imple-
mentation of democratic institutions varies among democracies as well as among
autocracies (Lührmann et al. 2018). Democracies vary little with regard to aspects
of electoral democracy (e.g., electoral accountability; see Escher and Walter-Rogg
2020). In contrast, they differ considerably regarding equal access to the political
system and local and regional democracy (Lührmann et al. 2018). Autocracies imple-
ment electoral accountability and nonelectoral democracy aspects to varying extents
(Lührmann et al. 2018). Therefore, it is important to study the climate consequences
of specific democratic institutions in democracies and autocracies. Many quantita-
tive studies have examined a pooled sample of democracies and nondemocracies
and assumed that democratic aspects had a uniform effect on climate outcomes
across both types of regimes. Our argument is that while democratic institutions
should affect climate outcomes in regimes of both types, their effect might vary
between democracies and autocracies. Several studies have examined differences
in CO2 emissions among subtypes of autocracies (e.g., Wurster 2013; Ward et al.
2014). Autocracies of different subtypes—e.g., one-party regimes, military regimes,
and monarchies—are distinguished based on the institutions and persons that can re-
move the chief executive (Cheibub et al. 2010) or keep political authorities in power
(Hadenius et al. 2017; Hadenius and Teorell 2007). We argue that the extent of
the dependence of the chief executive on hereditary succession, the military, and/or
a single party can be regarded as capturing nondemocratic veto points in the political
decision-making process. This dependency makes autocratic leaders less responsive
to possible incentives generated by democratic institutions to reduce emissions and
thereby limits the effects of these institutions in reducing CO2 emissions.
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To address this, we first examine the effects of democratic institutions on CO2

emissions separately for democracies and autocracies. Second, this article adds to
research on whether the climate consequences of aspects of democracy are condi-
tional on other variables and examines possible moderation effects of the extent of
the dependence of the chief executive on hereditary succession, the military, and/or
a single party in autocracies. We expect that the degree of party influence under
one-party rule should limit the effects of democratic institutions on CO2 emissions
to the smallest extent. As political leaders dependent on one-party rule often use
elections to legitimise their regimes, they should accept more democratic rights and
should be more responsive to democratic incentives than their counterparts who
rely on hereditary councils or the military. Case studies suggest that the acceptance
of civil society and environmental movements and the influence of these groups
on climate policy output and outcomes vary by autocratic regime type, with one-
party governments being more open to democratic rights and more responsive to
influences from civil society (e.g., Simpson and Smits 2018, 2022). Quantitative
research on autocratic regime subtypes and climate outcomes has relied on dichoto-
mous indicators of subtypes of autocracies. We apply indicators that capture the
extent of dependence of the chief executive on a ruling party, hereditary succession,
or the military, as the importance of the influence of these institutions varies within
subtypes of autocracies (Teorell and Lindberg 2019).

To answer our research question, we tested the effects of individual democratic
and nondemocratic institutions on changes in CO2 emissions separately for democ-
racies and autocracies by using available data from 1990 to 2020. To consider that
climate outcomes might affect democracy (Fuchs et al. in this issue), we examined
changes in CO2 emissions, which vary over time and across countries. Previous
research indicates that quality of democracy affects between-variation and within-
variation differently (e.g., Clulow 2019). Thus, we examined both between-variation
and within-variation using cross-sectional regression and time-series cross-sectional
regression analysis. Because institutions that support diffuse interests might decrease
CO2 emissions only in the long term, we specifically examined cross-national varia-
tion in the long-term development of CO2 emissions as well as short-term variation
over time in CO2 emissions within countries. Our findings support that social equal-
ity, citizen participation, and local and regional democracy affect climate outcomes.
Nondemocratic institutions in autocracies moderate these effects. Finally, democratic
institutions affect between-variation in the long-term development of CO2 emissions
and short-term within-country variation in CO2 emissions differently.

In the section below, we formulate hypotheses for the empirical analysis. The
measurement of the dependent and independent variables is then explained, fol-
lowed by the regression analyses to explore our hypotheses. Finally, we present our
conclusions and implications for future research.

2 Hypotheses

This section first argues that among the institutions with possible effects on the
outcome of interest, democratic institutions that coordinate diffuse interests might
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have the greatest potential to contribute to lower CO2 emissions, and their influence
on climate outcomes should be studied separately. Second, in autocracies, the degrees
of influence of the ruling party, hereditary council, and/or military on the executive
must be taken into account, as they should limit the negative effects of democratic
institutions on CO2 emissions to varying extents.

2.1 Democratic Institutions and CO2 Emissions

Green political theorists differ regarding the models of democracy that they apply
to examine the climate effects of democracy. With regard to electoral democracy,
the importance of contested elections and political rights for climate outcomes is
analysed. Liberal perspectives emphasise civil rights as well as checks and balances.
From the perspective of an egalitarian model of democracy, the relevance of social
equality among social groups is stressed. Finally, theorists of deliberative and partic-
ipatory democracy focus on quality of deliberation, direct democracy, participation
of civil society, and democracy at the local and regional levels of the political system.

Climate protection imposes considerable social and economic costs in the short
term, so individuals and societies might not be able to coordinate to act on the
diffuse interest in engaging in climate protection. Climate change mitigation, there-
fore, depends on public awareness of global environmental change and support for
climate protection. Hamilton (2010) argues that to solve the climate crisis, democ-
racy must be changed so that it considers long-term citizen interests over the short-
term interests of political and economic elites. Simpson and Smits (2022) emphasise
that in autocracies, climate protection depends on public support and the participa-
tion of civil society. Our argument is that among the abovementioned institutional
aspects, political rights, quality of deliberation, participation of civil society, local
and regional democracy, and social equality in particular might contribute to cli-
mate change mitigation in democracies and autocracies. The underlying assumption
is that these institutions help coordinate diffuse interests in the political decision-
making process. Political rights, i.e., the freedom of expression and association, of
the press and of participation in autonomous civil society (Merkel 2004, p. 39),
are an important precondition for the coordination of diffuse interests in the polit-
ical decision-making process. Freedom of media first makes public awareness of
global environmental change possible (Winslow 2005). Freedom of expression and
association and an independent civil society enable the formation of environmental
interest groups (ENGOs) and foster the building of public pressure on climate policy
(Bernauer et al. 2013; Fredriksson and Neumayer 2013). According to the theory of
deliberative democracy, rational discursive processes make it possible for citizens
and political decision-makers to consider long-term, generalised, diffuse interests
and the complexity of global environmental change (Dryzek 1992; Eckersley 1995;
Arias-Maldonado 2007). Deliberation can contribute to support for climate protec-
tion, as it transforms self-interest into generalised attitudes (Dryzek 1987; Miller
1992). Climate policy measures depend on public support and citizen identification
with the policies (Leggewie and Welzer 2008). Civil society participation ensures
the representation of more policy preferences in the political decision-making pro-
cess and contributes to identifying, raising awareness of, and solving environmental
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problems and increasing support for climate policies (Winslow 2005; Carbonell and
Allison 2015; Böhmelt et al. 2016). Local and regional democracy offers citizens
and interest groups additional possibilities to inform themselves of the impacts of
climate change and to support climate protection efforts via participation and deliber-
ation (Eckersley 1995; Larson and Soto 2008; Burnell 2012). Moreover, democracy
at subnational levels might improve climate change mitigation, as local conditions
can be taken into account (Ward 1996). Social equality might also make it more
likely that diffuse interests are considered in the political decision-making process
(Böhmelt et al. 2016). Social equality leads to better representation of social groups
in the political system (Cushing et al. 2015). Women and the poor are often more
vulnerable to the consequences of global environmental change (e.g., Cushing et al.
2015; UNEP 2016). Women also hold more environmentally friendly attitudes and
are more aware of environmental risks (e.g., Fredriksson and Wang 2011; McCright
and Dunlap 2011).

The theoretical debate offers competing hypotheses regarding the effects of these
institutional aspects. Political rights and participation in civil society also enable
opponents of climate protection to influence public opinion and undermine climate
policy (Bernauer and Koubi 2009; von Stein 2020). Local and regional democracy
implies more possibilities for special interest groups to undermine climate policies
(Kim and Yoon 2018). However, public support for climate change mitigation also
makes it harder for special interest groups that bear costs from climate protection to
oppose emission reduction (Böhmelt et al. 2016, p. 1257). Empirical research has
arrived at mixed results on the impact of political rights (Escher and Walter-Rogg
2018, von Stein 2020) and inequality on climate outcomes (Cushing et al. 2015). To
account for the possible different effects of these institutional variables, we studied
each institution separately.

Moreover, institutions that support diffuse interests might decrease CO2 emissions
only in the long term. Only then will democratic institutions lead to an informed
and critical society and the formation of ENGOs (Fredriksson and Neumayer 2013).
It takes time for governments to deal with long-term policy goals, such as climate
protection.

We expect no clear impacts of further institutional aspects discussed in the democ-
racy/environment literature in reducing CO2 emissions. Democratically elected gov-
ernments are expected to provide more environmental public goods to stay in
power than autocratic leaders are (Congleton 1992; Bueno De Mesquita et al. 2003;
Bernauer and Koubi 2009). However, voters within a nation-state might reject the
socioeconomic costs of climate change mitigation (Shearman and Smith 2007; Held
and Hervey 2011). Moreover, the effect of contested elections depends on the elec-
toral success of supporters or opponents of climate protection. While public ref-
erenda, as contested elections, can make governments more responsive to citizen
interests, they might hinder the adoption and implementation of long-term poli-
cies to address climate change (Stadelmann-Steffen 2011). While checks and bal-
ances ensure that more policy preferences are considered in the political decision-
making process (Held and Hervey 2011; Burnell 2012; Wurster 2013), under such
systems, a single veto player may block measures to reduce CO2 emissions (e.g.,
Beeson 2010; Gilley 2012; Von Stein 2020). Empirical research finds no clear effect
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Table 1 Hypotheses about the effect of democratic institutions on CO2 emissions

Model of democracy Aspect of democracy Hypothesis Effect on CO2 emissions

Electoral democracy Electoral accountability HDem1 /

Political rights HDem2 –
Liberal democracy Horizontal accountability HDem3 /

Civil rights HDem4 /

Deliberative democracy Quality of deliberation HDem5 –
Participatory
democracy

Direct democracy HDem6 /

Civil society participation HDem7 –

Local and regional democracy HDem8 –

Egalitarian democracy Social equality HDem9 –

A dash (–) denotes a negative effect on CO2 emissions, and a slash (/) denotes no clear effect on CO2

emissions

(Fredriksson and Neumayer 2013; Wurster 2013; Garmann 2014). Civil rights, i.e.,
equality before the law and individual liberties such as property rights and freedom
of movement and religion, might foster self-interest over climate protection (Hardin
1968; Ophuls 1977). Simultaneously, the rule of law, depending on the stringency of
climate policies, might support the implementation of climate measures (Winslow
2005). Table 1 presents our hypotheses.

2.2 Nondemocratic Institutions and CO2 Emissions

Case studies indicate that autocratic leaders can be responsive to the influences
of substate actors, bureaucrats, and nonstate actors (Ducket and Wang 2017). There
should, however, be no uniform effect of democratic institutions on climate outcomes
across democracies and autocracies. The reason for this is that nondemocratic insti-
tutions might also influence the behaviour of political authorities. In contrast to their
democratic counterparts, autocratic leaders are dependent on nondemocratic institu-
tions. Subtypes of autocracies are commonly distinguished based on the institutions
and persons that can appoint and dismiss autocratic leaders. The extent of depen-
dence of the chief executive on hereditary succession, the military, and/or a single
party can be regarded as capturing nondemocratic veto points at which political au-
thorities might be hindered from acting in accordance with incentives generated by
democratic institutions. Autocratic leaders might opt not to be responsive to public
pressure to engage in climate protection. Political rights, deliberation, the repre-
sentation of social groups, the participation of civil society, and local and regional
democracy do not necessarily affect policy outcomes in autocracies (Schmitter and
Sika 2017). In China, ENGOs and civil society do not have the same possibilities
of influencing climate policy as their counterparts in democracies. In the 1970s
and 1980s, the military regime in Chile accepted the formation of ENGOs and, in
response to environmental awareness, even introduced a National Commission on
Ecology. However, the Chilean junta did not prioritise environmental protection and
did not implement the goals of the Commission (Carruthers 2001). The influence of
nondemocratic institutions, therefore, should limit the effect of democratic aspects
on CO2 emissions.
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Additionally, the degree of dependence of political leaders on a ruling party,
a hereditary council, or the military should drive variation in their responsiveness
to the climate protection incentives generated by democratic institutions. We expect
that autocracies with a high degree of influence of the ruling party should be most
responsive to incentives from democratic institutions and, therefore, should limit the
negative effects of democratic institutions on CO2 emissions to a lesser extent than
hereditary or military rule (Hnondemocratic).

First, higher levels of political stability and political competition might contribute
to the implementation and effectiveness of long-term, sustainable environmental
policies (Gandhi and Przeworski 2007; Wurster 2013; Ward et al. 2014). More sta-
ble regimes should also be more likely to consider the socioeconomic consequences
of climate change for vulnerable social groups (Burnell 2012). Party regimes stay in
power longer than military autocracies (Wurster 2013; Ward et al. 2014). Second,
as party regimes often use elections to legitimise their rule, they should in general
be more likely to accept more democratic rights than autocratic leaders who are
dependent on the military or a hereditary council (Stier 2015). Finally, institutional
variation among autocracies implies different opportunities for civil society organi-
sations and ENGOs to influence climate policy (Böhmelt 2014). Party regimes with
a larger winning coalition and a higher degree of competition (Wurster 2013) should
be more likely to accept civil society and ENGOs than military regimes and monar-
chies and should offer more opportunities for them to influence government policy.
In monarchies, while the formation of civil society and ENGOs is often accepted,
their influence is restricted (Böhmelt 2014). Nonstate actors encounter repression
more often in military regimes than in party regimes and monarchies (Böhmelt 2014;
Carruthers 2001).

Indeed, military regimes are, in general, more likely to use repression. For in-
stance, the military government in Thailand arrests journalists and activists who
criticise the government (Simpson and Smits 2022). Moreover, the lack of social
equality undermines the effectiveness of climate policies, as only the military profits
from them (Simpson and Smits 2022). China, as a single-party regime, has been
more likely to accept ENGOs than other autocracies (Böhmelt 2014). Political au-
thorities have enabled the participation of civil society in their efforts to address
climate change (Wang et al. 2017). The party structure enables local authorities and
bureaucrats in China to influence government policy (Duckett and Wang 2017) so
that local knowledge can contribute to climate policy effectiveness. Social move-
ments, ENGOs, and media have contributed to awareness of climate change in
China (Wang et al. 2017). Böhmelt (2014) illustrate that the number of ENGOs
varies by subtype of autocracy. Simpson and Smits (2018, 2022) show in their case
studies of Myanmar and Thailand that the influence of environmental movements
and civil society on climate policy in Thailand has varied over time with political
power structures. The military coup in 2014 again limited opportunities for civil
society organisations (Simpson and Smits 2022). Although during military rule in
Myanmar political rights such as freedom of media were banned and repression was
used against ENGOs, with the turn to electoral autocracy and later democratisation,
higher levels of political rights have offered ENGOs more possibilities to influence
climate policy (Simpson and Smits 2018).
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3 Methodology

This article separately examines data on CO2 emissions in democratic and nondemo-
cratic countries worldwide from 1990 to 2020. Climate change has been recognised
as a political problem only since the beginning of the last decade of the 20th cen-
tury. To identify democracies and autocracies, we apply the regimes of the world
typology (Lührmann et al. 2018), which classifies countries with multiparty and free
and fair elections that fulfil the criteria of polyarchy as democracies and others as
autocracies. This classification based on the electoral democracy conceptualisation
enables us to examine the effect of the characteristics of further models of democ-
racy, as all conceptualisations include contested elections (e.g., Coppedge et al.
2011). We consider only independent countries (Coppedge et al. 2021a; Pemstein
et al. 2021) with at least 500,000 citizens (The World Bank Group 2021a). This
article examines changes in CO2 emissions. Data on CO2 emissions per capita come
from the World Development Indicators (The World Bank Group 2021b). Countries
export pollution-intensive production processes abroad. For reasons of data availabil-
ity, this analysis focuses on domestic CO2 emissions. Data on political institutions
and government ideology come from the Varieties of Democracy (V-Dem) project
(Coppedge et al. 2021a; Pemstein et al. 2021). Vertical and horizontal accountabil-
ity and political rights are captured by indicators developed by Lührmann et al.
(2020) and the V-Dem project. The operationalisation of democratic institutions is
presented in Table 2. This measurement approach enables us to study the effects of
democratic institutions separately.

Institutional aspects of autocracies are measured by indicators from Teorell and
Lindberg (2019) based on V-Dem indicators (Coppedge et al. 2021a; Pemstein et al.
2021). The hereditary, military, and ruling party dimension indices capture the extent
to which the appointment and dismissal of the chief executive depend on hereditary
succession, the military, or a single ruling party. The dichotomous indicators used
in previous research cannot capture the fact that the influence of a single party, the

Table 2 Operationalisation of democratic institutions

Model of
democracy

Aspect of democracy Indicator

Electoral
democracy

Electoral accountability Vertical accountability index

Liberal
democracy

Political rights
Horizontal accountability
Civil rights

Diagonal accountability index
Horizontal accountability index
Equality before the law and individual liberty index

Deliberative
democracy

Quality of deliberation Deliberative component index

Participatory
democracy

Direct democracy
Civil society participation
Local and regional democ-
racy

Equality before the law and individual liberty index
Civil society participation index
Division of power index

Egalitarian
democracy

Social equality Egalitarian component index
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military, or a hereditary council also varies within subtypes (Teorell and Lindberg
2019).

Our statistical analyses control for additional variables applied in similar stud-
ies. Population density and urban population (The World Bank Group 2021c, d)
might contribute to CO2 emissions via consumption (Arvin and Lew 2011). Because
emissions result mainly from economic activities, we consider the level of eco-
nomic development measured by high-income country designation (under the World
Bank classification) and gross domestic product (GDP) per capita (The World Bank
Group 2021e, Teorell et al. 2021). Following the environmental Kuznets curve theory
(Grossman and Krueger 1995), a curvilinear effect of GDP per capita is considered.
The GDP per capita is mean-centred to avoid problems with nonessential multi-
collinearity. Countries that depend on fossil fuels might be associated with higher
CO2 emissions. We thus consider, using data from Haber and Menaldo (2011), the
real value of petroleum, coal, and natural gas produced per capita income. There are
mixed findings regarding the effect of international trade, captured based on trade
openness (The World Bank Group 2021e). Institutional quality affects the ability of
governments to adopt and implement climate policies; the political corruption index
from McMann et al. (2016) is thus included as an indicator of political corruption.

Political institutions limit the government’s potential opportunities to implement
policy change (Pinto 2013) and provide incentives for political (in)action. Govern-
ments retain some room for (in)action. Therefore, in contrast to similar research,
this article controls government ideology to ascertain the influence of democratic
and nondemocratic institutions. Left governments might be more willing than right
governments to undertake the market interventions and changes to the economic
system needed to address global warming (e.g., Harrison and Sundstrom 2010).
The quantitative results are ambiguous (Jensen and Spoon 2011; Garmann 2014).
Current right-wing populist parties share a common world view that encompasses
nationalism, authoritarianism, and anti-elitism and uniformly rejects climate protec-
tion and questions the existence of global warming (e.g., the Trump administration
and the government of Jair Bolsonaro; see Lockwood 2018). Jahn (2021) has shown
that right-wing populist parties contribute to greenhouse gas emissions in European
Union member states. Government ideology is captured by the share of experts
who agree that the ideology or societal model that a government at least partially
promotes is a nationalist/conservative/socialist government ideology (Tannenberg
et al. 2019; Coppedge et al. 2021b), as the indicators of the extent to which a gov-
ernment promotes a specific ideology cannot be tested simultaneously because of
multicollinearity. The results remain stable with both operationalisations.

4 Findings

This section investigates climate outcomes separately for democracies and autocra-
cies. Emissions of CO2 vary more among countries (standard deviation [SD] 1.64)
than over time (SD 0.28). This regularity also applies to democratic and nondemo-
cratic institutions. There are considerable differences in the implementation of demo-
cratic institutions among both democracies and autocracies. Autocracies additionally
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differ in the extent of influence of hereditary succession, the military, and the party
of the state on the chief executive.

To consider that democracy aspects might only affect long-term changes in CO2

emissions, we examine long- and short-term changes in climate outcomes. Moreover,
recent studies indicate that democratic aspects affect variation in CO2 emissions
across countries and over time differently (e.g., Clulow 2019). As democratic aspects
and climate outcomes vary more among countries than over time, we expect that
democratic institutions should perform better in explaining between-variation than
within-variation. We examine between-variation in the long-term development of
CO2 emissions using the linear trend of CO2 emissions per capita from 1990 to
2020 and country averages of the independent variables of cross-sectional regression
models. This dependent variable also enables us to address endogeneity (Babones
2014). To consider model complexity, we estimate the final models with and without
outliers and influential cases. Short-term variation within countries is examined
based on a first differences model that examines annual changes in CO2 emissions
per capita as the dependent variable and time-series cross-sectional data of the
independent variables (Kittel and Winner 2005). The results remain stable if we
use changes in CO2 emissions over a period of 2 or 5 years. The first differences
models are estimated in a robustness analysis with income from fossil fuels, as data
availability on this variable is limited. Positively skewed indicators are logarithmised.

4.1 Democracies

Democratic institutions contribute to the explanation of variation in the development
of CO2 emissions in democracies (Table 3 and Fig. 1). The participation of civil
society matters for country differences in the linear trend of CO2 emissions from
1990 to 2020. As expected, greater participation of civil society is associated with
a negative trend in CO2 emissions. While quality of deliberation contributes to
a positive trend in CO2 emissions, this effect becomes insignificant in the analysis
of only non–high-income countries and the analysis without outliers and influential
cases. Adding the indicators of democratic aspects contributes to the explanatory

Fig. 1 Democratic institutions
and the linear trend in CO2

emissions in democracies. Stan-
dardised regression coefficients
of model 2 in Table 3

Electoral accountability

Political rights

Horizontal accountability

Civil rights

Local and regional democracy

Social equality

Quality of deliberation

Civil society participation

Direct democracy

0. 0. 0. 0. 0.6 .4 .2 0 .2 .4
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Fig. 2 Democratic institutions
and annual changes in CO2

emissions in democracies. Stan-
dardised regression coefficients
of model 5 in Table 3

Electoral accountability

Political rights

Horizontal accountability

Civil rights

Quality of deliberation

Direct democracy

Civil society participation

Local and regional democracy

Social equality

0. 0. 0.1 0 .1 .2

power of the regression model. Comparing standardised coefficients shows that the
effect of civil society participation is more important for CO2 emissions than the
effects of the controls. Among the controls, population density contributes to climate
protection. When we exclude influential cases and outliers, nationalist government
ideology is positively associated with CO2 emissions.

Table 4 examines annual changes in CO2 emissions based on a first differences
model. Among the controls, nationalist government ideology contributes to an in-
crease in CO2 emissions. The negative effect of political rights is not significant in all
model specifications. In contrast to the theoretical expectations, greater participation
of civil society increases annual CO2 emissions (Fig. 2). Social equality contributes
to lower annual CO2 emissions. Comparing the standardised coefficients, the effects
of civil society participation and social equality are stronger than the effect of the
controls.

4.2 Autocracies

Table 5 illustrates that the implementation of democracy aspects varies among au-
tocracies. This justifies our approach to examine their effects on CO2 emissions.
Nondemocracies with above-average values of party influence perform better on
most measures associated with democratic aspects than autocracies with above-av-
erage values of hereditary or military rule. This is in accordance with our hypothesis
that party rule should limit the influence of democratic incentives to a lesser extent
than hereditary or military rule.

Table 3 displays the results for the linear trend of CO2 emissions in autocracies.
Social equality contributes to CO2 emissions in autocracies. The positive effect of
contested elections becomes insignificant in the analysis without influential cases and
outliers. The extent of influence of the military on the chief executive is associated
with a decrease in CO2 emissions. Local and regional democracy is associated
with lower CO2 emissions. This effect is weaker than the positive effect of social
equality (Fig. 3), and it is significant only in countries with below-average values
of dependence of the chief executive on the military (Fig. 4). Hereditary rule and
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732 R. Escher, M. Walter-Rogg

Table 5 Mean comparison of autocracies with above-average values of party, hereditary, and military
rule

Party rule Hereditary rule Military rule

Electoral accountability 0.415 –0.167 0.160

Political rights 0.321 –0.196 0.259

Horizontal accountability 0.207 –0.082 –0.208

Civil rights 0.625 0.557 0.500

Quality of deliberation 0.563 0.470 0.494

Direct democracy 0.046 0.034 0.100

Civil society participation 0.585 0.477 0.572

Local and regional democracy 0.401 0.170 0.268

Social equality 0.600 0.516 0.451

For details on measurement, see methodology section

party rule have no significant interaction with social equality. The inclusion of
democratic as well as nondemocratic aspects to the regression model increases its
explanatory power. Among the controls, trade openness decreases and income from
natural resources increases CO2 emissions. Income from natural resources is more
important for climate outcomes than local and regional democracy or military rule.

With regard to annual changes in CO2 emissions (Table 4 and Fig. 5), a greater
influence of the ruling party on the chief executive is associated with an increase in
CO2 emissions. Social equality decreases emissions growth. Civil rights contribute
to an increase in CO2 emissions. The democratic and nondemocratic aspects are
more important for annual changes in CO2 emissions than the controls. The negative
effect of social equality is significant only in countries with below-average values of
party or military rule (Figs. 6 and 7). These models control for income from fossil
fuels; without this control variable and, therefore, more country-years, the effects
apply for all values of party or military rule. While emissions increase with military
influence, they decrease with the influence of the ruling party.

Fig. 3 Democratic and non-
democratic institutions and the
linear trend in CO2 emissions in
autocracies. Standardised regres-
sion coefficients of model 2 in
Table 4

Electoral accountability

Political rights

Horizontal accountability

Civil rights

Quality of deliberation

Direct democracy

Civil society participation

Local and regional democracy

Social equality

Hereditary rule

Military rule

Party rule

1 0.5 0 0.5
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Fig. 4 Local and regional democracy, military rule, and the linear trend of CO2 emissions. Cross-sectional
regression results. N= 69. The figure displays the effects of local and regional democracy dependent on the
extent of military rule

Fig. 5 Democratic and non-
democratic institutions and an-
nual changes in CO2 emissions
in autocracies. Standardised re-
gression coefficients of model 5
in Table 4

Electoral accountability

Political rights

Horizontal accountability

Civil rights

Quality of deliberation

Direct democracy

Civil society participation

Local and regional democracy

Social equality

Hereditary rule

Military rule

Party rule

0.2 0.1 0 0.1

4.3 Discussion of the Results

In the theoretical literature, there is no agreement on the climate consequences of
models of democracy. Our argument has been that among the democratic aspects, po-
litical rights, quality of deliberation, participation of civil society, local and regional
democracy, and social equality in particular might contribute to climate protection,
as these institutions help coordinate diffuse interests in the political decision-making
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Fig. 6 Social equality, party rule, and annual changes in CO2 emissions. First differences regression.
N= 1067
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process. The findings first partly support this hypothesis. In democracies, specific
institutions of participatory and egalitarian democracy—civil society participation
and social equality—matter for country differences in the linear trend of CO2 emis-
sions from 1990 to 2020 and for annual CO2 emissions. In autocracies with local
and regional quality of democracy, another aspect of participatory democracy affects
climate outcomes. Democratic institutions have independent effects of government
ideology on climate outcomes. The findings also remain stable if we control for the
influence of presidential systems. In contrast to the hypotheses, there are no signifi-
cant negative effects of political rights or quality of deliberation. It is important to
consider that democratic institutions that coordinate diffuse interests in the politi-
cal system, such as political rights, also enable opponents of climate protection to
influence public opinion and undermine climate policy.

Second, democratic effects on CO2 emissions vary among democracies and au-
tocracies. Thus, it is important to consider that the context in autocracies affects the
responsiveness of governments to democratic incentives. The findings support our
assumption that nondemocratic institutions affect the responsiveness of autocratic
governments to incentives from democratic institutions. There is some support for
the hypothesis that one-party rule limits the effects of democratic institutions less
than the influence of other nondemocratic institutions. Military rule limits the effect
of local and regional democracy on country differences in the linear trend in CO2

emissions and the negative effect of social equality on annual changes in CO2 emis-
sions. In contrast to our hypothesis, the negative effect of social equality on annual
changes in CO2 emissions becomes even stronger with the degree of dependence of
the executive on party rule.

Third, as expected, the explanatory models perform better in the explanation of
long-term variation in climate outcomes among countries than annual changes in
climate outcomes within countries. Nonetheless, democratic institutions also affect
short-term changes in CO2 emissions. The negative effects of civil society partici-
pation and social equality on CO2 emissions in democracies support our hypothesis
that democratic institutions support diffuse interests such as climate protection in
the political decision-making process. Simultaneously, civil society participation is
associated with an increase in annual CO2 emissions in democratic countries. Civil
society participation also enables opponents of climate protection to influence gov-
ernment policy. Therefore, it might decrease CO2 emissions only in the long term
because the formation of ENGOs and the development of an independent civil so-
ciety take time (Fredriksson and Neumayer 2013).

In autocracies, local and regional democracy is associated with a lower long-term
trend in CO2 emissions, and social equality decreases annual changes in emissions.
While social equality decreases CO2 emissions in the short term, autocracies with
higher levels of social equality are associated with higher levels of CO2 emissions.
Wu and Xie (2020) observe that inequality contributes in the long run to lower CO2

emissions. Equality contributes via increases in consumption, energy use, economic
power, and capital accumulation to emissions. In accordance, among democratic
institutions, social equality correlates strongly with economic development in au-
tocracies.
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5 Conclusion

Democratic institutions that coordinate diffuse interests can provide incentives for
both democratic and autocratic governments to reduce climate emissions. The results
offer some evidence that such democratic institutions matter for climate outcomes
in democracies and autocracies. The participation of civil society and social equality
contribute to lower CO2 emissions in democracies. In autocracies, social equality
and local and regional democracy are associated with a decline in CO2 emissions.
Nondemocratic institutions affect responsiveness to diffuse interests such as climate
protection in autocracies. The extent of influence of the military weakens the climate
consequences of democratic institutions. In contrast, the dependence on a ruling
party strengthens the negative effect of social equality on annual changes in CO2

emissions in autocracies.
Considering that the effects of democratic institutions on CO2 emissions vary

among democracies and autocracies at both the cross-national and temporal levels
and with respect to moderator variables, the findings illustrate that the relationship
between democratic institutions and climate outcomes is context dependent. Thus,
future research could use in-depth case studies to improve our understanding of
the causal mechanisms that link these democratic dimensions to climate protection.
Second, the climate consequences of democratic institutions are partly dependent
on the institutional context in autocratic regimes. Further studies could examine
whether nondemocratic institutions also affect other dimensions of sustainability.
Moreover, the effects of political institutions might be clearer for climate policy
output, as climate outcomes are affected by various nonpolitical variables.
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