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A B S T R A C T   

Are policies designed to avert climate change (Climate Change Policies, or CCPs) politically costly? Using data on 
governmental popular support and the OECD’s Environmental Stringency Index covering 30 countries between 
2001 and 2015, our results show that CCPs are not necessarily politically costly: policy design matters. First, in 
contrast to non-market-based CCPs (such as emission limits), only market-based CCPs (such as emission taxes) 
entail political costs for the government. Second, the effects are only present when CCPs are adopted during 
periods of high oil prices, prior to elections, or in countries depending strongly on non-green (dirty) energy 
sources. Third, CCPs are only politically costly when inequality is high and/or social insurance/transfer does not 
sufficiently address the regressivity of CCPs. Our results are robust to numerous robustness checks including to 
address concerns related to endogeneity issues.   

1. Introduction 

There are few issues that have sparked more attention in recent years 
than how to avoid the environmental and human catastrophe that 
climate change is inflicting on our planet. Yet, despite the rising demand 
for greater governmental efforts to reduce carbon emission, the hesi-
tancy of politicians to adopt the necessary measures is remarkable. This 
is disturbing from two perspectives. 

From an economic perspective, the empirical evidence on the eco-
nomics of climate change shows that the long-term costs of unmitigated 
climate change will outweigh by a wide margin the short-term adjust-
ment costs from mitigation (Stern, 2008). Although economists expect 
that poor countries will carry larger costs (Diffenbaugh and Burke, 2019; 
Dell et al., 2012), industrial countries are also estimated to suffer losses 
of ½-2 percent of GDP if global temperatures rise by 2–4 ◦C by 2100 
(Hsiang et al., 2017). Kahn et al. (2019) project an even greater eco-
nomic damage showing that unmitigated climate change will reduce 
global real GDP per capita by more than 7 percent by the end of the 
century. Importantly, since the economic costs are increasing in time 
because of greater accumulation of emissions in the atmosphere (Burke 
et al., 2015), hesitancy comes at a very high price as later interventions 

are required to be at a larger scale. 
From a political perspective, the politics of climate change has also 

become more favourable to pro-environmental policy outcomes. For 
instance, the number of green parties has increased in many advanced 
democracies in the last decades (Dolezal, 2010). Since green parties 
have been challenging many non-green parties on climate-related topics, 
the pressure of mainstream electoral platforms to adopt green issues in 
their manifestos should facilitate the adoption of CCPs (Meguid, 2005; 
Adams et al., 2006; Spoon et al., 2014; Green-Pedersen and Mortensen, 
2010; Ezrow et al., 2011). Moreover, with more frequent natural di-
sasters, people are becoming more risk averse about climate change, and 
large-scale global protests have granted green issues a dominant position 
on political agendas around the world (Liu et al., 2011; Steves and 
Teytelboym, 2013; Hsiang and Marshall, 2014; Herrnstadt and Mueh-
legger, 2014; Bird, 2014; Welsch and Biermann, 2014; PEW Research 
Center, 2019; EMDAT, 2020). 

However, despite these push factors, governments in democratic 
countries remain hesitant even when effective mitigation instruments 
are broadly available (Weitzman, 1974; McKibbin and Wilcoxen, 2002; 
Aldy et al., 2003; Li and Lin, 2013; Carl and Fedor, 2016; Akerlof et al., 
2019). To understand the absence of welfare-increasing reforms, the 

* Corresponding author. 
E-mail address: m.g.ganslmeier@lse.ac.uk (M. Ganslmeier).  

Contents lists available at ScienceDirect 

Energy Policy 

journal homepage: www.elsevier.com/locate/enpol 

https://doi.org/10.1016/j.enpol.2023.113575 
Received 13 September 2022; Received in revised form 30 March 2023; Accepted 3 April 2023   

mailto:m.g.ganslmeier@lse.ac.uk
www.sciencedirect.com/science/journal/03014215
https://www.elsevier.com/locate/enpol
https://doi.org/10.1016/j.enpol.2023.113575
https://doi.org/10.1016/j.enpol.2023.113575
https://doi.org/10.1016/j.enpol.2023.113575
http://crossmark.crossref.org/dialog/?doi=10.1016/j.enpol.2023.113575&domain=pdf
http://creativecommons.org/licenses/by/4.0/


Energy Policy 178 (2023) 113575

2

debate about political costs has long dominated the political-economy 
literature (Alesina and Drazen, 1989; Drazen and Grilli, 1993; Persson 
and Tabellini, 2002; Tsebelis, 2002; Alesina et al., 2006; Alesina et al. 
2020; Alesina et al. 2021). While previous contributions focused mostly 
on economic and structural reforms, the tie-in with climate policies has 
been investigated less.1 With the present paper, we aim to fill this gap by 
analyzing whether the adoption of climate-related policies entails po-
litical costs for the incumbent government. 

To do so, we estimate the average effect of CCPs on popular support 
for the government implementing them (governmental support for 
short)—where CCPs are proxied by the OECD’s Environmental Policy 
Stringency (EPS) indicators (Botta and Koźluk, 2014) and governmental 
support is proxied by the “Index of Popular Support” produced by the 
International Country Risk Guide (ICRG) (2020) from public opinion 
polls for the period 2001–2015.2 In addition, we adopt an Instrumental 
Variable (IV) approach that exploits cross-sectional variation in a 
country’s likelihood to implement CCPs—such as measures of country 
vulnerability to climate change event as the length of coastline—and 
time-varying variation at the global level—such as the global number of 
floods per annum. Overall, our results show that endogeneity in the OLS 
estimator indeed is likely to result in underestimation of the true causal 
political cost of climate change policies. 

Our paper delivers three key findings. First, the results show that 
CCPs reduce, on average, popular support for the government, but this 
mainly reflects the impact of market-based policy measures, such as 
emission taxes, rather than non-market-based measures, such as emis-
sion limits. As many economists see Pigouvian taxation as the first-best 
corrective tool for carbon emissions, opting for second-best nonmarket- 
based measures can be an efficient alternative when market-based 
measures are not politically viable (Jenkins, 2014; Goulder and Parry, 
2008; Goulder et al., 2019; Stiglitz, 2019; IMF, 2019). Second, we show 
that political costs are larger when they are adopted in times of high fuel 
prices and/or prior to elections. These two findings indicate that polit-
ical costs depend on the visibility of the reform and on the existing price 
level of affected products (e.g. fuel). In addition, the empirical analysis 
reveals that CCPs create a larger political backlash when adopted in 
countries with whose industries depend strongly on non-green (dirty) 
energy sources. Third, our findings indicate that the political costs are 
salient only when inequality is increasing at the time of CCP imple-
mentation and when social benefits—in the form of direct transfers to 
households, unemployment benefits to workers that loss their job or 
active labor market policies to help job reallocation—do not counter-
balance the short-term cost in terms of output and employment (Känzig, 
2021). Remarkably, in the counterfactual to these situations, the polit-
ical cost of CCPs is not statistically different from zero. The latter finding 
highlights that climate-related policymaking is ultimately a social 
question, implying that sufficient social insurance mechanisms are 
imperative to enable the adoption of far-reaching but necessary action 
against climate change. 

The paper is structured as follows. In the next section, we review the 
literature on CCPs, paying attention to the allocation of costs and ben-
efits from stricter environmental regulation, the challenges of interna-
tional agreements, and strategies on the mitigation of political costs. In 
section III and IV, we present the data, outline our empirical approach 

and discuss the results of the direct effects of CCPs. Section V presents 
the results on how political costs of CCPs vary across periods, countries, 
and institutions. Section VI concludes with implications for policy-
makers in advanced economies. 

2. The political economy of climate change policies 

There are parallels between the literature on the political economy of 
structural reforms and the political economy of environmental policies. 
Both types of reform are subject to resistance and a lack of political will 
even when they are improve welfare in the long run. In seminal con-
tributions by Alesina and Drazen, 1989, Drazen and Grilli (1993), 
Persson and Tabellini, 2002 and Tsebellis (2002), the reform process is 
modelled as a function of veto players who are required to distribute the 
benefits and costs in a way that satisfies all of them.3 

This approach applies also to environmental policies. On the one 
hand, economic adjustments from CCPs can be costly in the short run, 
while benefits materialize only over time. Additionally, the benefits of 
CCPs are not directly observable because they materialize in the absence 
of environmental damage. On the other hand, CCPs put a large burden of 
adjustment on a few stakeholders, while benefits are distributed widely 
(Stokes, 2016). Indeed, the regressive nature of certain CCPs has spurred 
concerns related to inequality in many countries around the world 
(Goulder et al., 2019; Stiglitz, 2019; Rojas-Vallejos and Amy, 2020; 
Känzig, 2021). Thus, the concentration of costs is expected to create 
strong interest groups against climate-protecting policies, while the 
dispersion of benefits diffuses support for pro-environmental positions. 

Beyond these institutional considerations at the country level, 
environmental protection has always been hostage to the political 
agenda at the international level. Despite ambitious international 
agreements over the last decade, enforceable solutions are hampered by 
a dearth of sanctioning mechanisms to prevent free-riding behaviour. 
For instance, governments can be incentivized to undercut other coun-
tries’ environmental standards to attract foreign direct investment from 
multinational corporations, which would ultimately induce regulatory 
race-to-the-bottom dynamics (Koch and Mama, 2019). In addition, 
climate change may also elevate international economic inequalities 
further as the costs of global warming vary widely across countries. As 
the Center for Global Development (2015) estimates, 79 percent of 
global carbon emissions from 1980 to 2011 have been generated by 
developed countries. However, these countries have not borne most of 
the cost of climate change today (Eckstein et al., 2019). 

To address the distributional consequences of reforms (Ostry et al., 
2019; Ostry, 2021; Markkanen and Anger-Kraavi, 2019), it is essential to 
understand how they affect different groups of society. CCPs can affect 
individuals in two ways. First, they often entail mark-ups on certain 
products —either directly through taxation or indirectly through rises in 
production costs (Rao, 2013). Although price increases for oil and gas 
prices matter to all economic agents, they tend to have larger effects on 
poorer households, for whom energy consumption constitutes a larger 
share of household income, and because of the hit to employment for 
less skilled workers (Känzig, 2021). This regressivity is a common 
argument against CCPs and a source of political opposition (Metcalf, 
2009; Habla and Roeder, 2017; Goulder et al., 2019). 

Second, CCPs have negative side effects for certain industries (Steves 
and Teytelboym, 2013; Frankhauser et al., 2008). Although new 
employment opportunities created by CCPs can mitigate job displace-
ment to some degree (IMF, 2019; IMF, 2020), the adjustment costs are 
nevertheless salient in the short run. This is especially the case for the 
old, and for employees with specialized industry-specific capital or low 
educational levels (OECD, 2012; Guivarch et al., 2011). Since income 

1 For instance, Klenert et al. (2018) study how optimal environmental taxa-
tion can be designed to prevent regressive consequences, Klenert et al. (2017) 
show how the public support of carbon pricing policies can be enhanced via 
revenue recycling, and Sovacool et al. (2015) discuss the role distributional 
considerations and competing interests play for the success or failure of climate 
adaption projects. 

2 As a robustness check we include alternative measures to examine the po-
litical effects of CCPs, such as the annual averages of the polls of the incumbent 
party, the vote share of all government parties, and the vote share of the largest 
government party. 

3 Alesina et al. (2020) find that domestic (product and labor market) and 
external (trade and capital) structural reforms tend to reduce the vote share of 
the incumbent’s party, especially when implemented close to elections. 
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losses and unemployment are well-known to have a strong negative 
impact on satisfaction with the government, this paper tests whether 
complementary measures—such as direct transfers to households, un-
employment benefits, and active labor market policies—can mitigate 
the political backlash against CCPs. 

3. Data 

To estimate the political costs of CCPs, we use a country-year panel 
dataset covering 30 developed and emerging economies between 2001 
and 2015. The large number of countries and years—our sample covers 
countries that are responsible for nearly half of global emissions—en-
ables us to estimate the effects of CCPs on governmental support and test 
how the political costs vary across countries characteristics and over 
time. The comparative perspective of this paper enables us to investigate 
the nature of effective strategies to overcome political obstacles. 

The empirical analysis uses data from different sources. For the main 
dependent variable, we use a measure of governmental popular sup-
port constructed by the International Country Risk Guide (ICRG, 2020). 
The measure assesses the government’s ability to carry out its declared 
program(s), and its ability to stay in office. The popular support measure 
is based on opinion polls and scaled between 0 (very high political risk) 
and 4 (very low political risk). In other words, a value of 1 implies that 
the current government is at high risk of losing office, while a value of 4 
implies that the incumbent is able to carry out its declared program with 
ease and has a very high likelihood of re-election. In our sample, popular 
support was highest in the USA in 2002 and lowest in France in 2014. 

Compared to indicators that are based on parties’ vote shares, the 
popular support index provides annual time series per country over a 
relatively long period of time. While poll data are also available, they 
usually do not provide a similar level of country coverage. The dataset 
by ICRG has been used to examine political stability and popular support 
in empirical studies both in economics and political science (Lambsdorff, 
2003; Torgler and Schneider, 2007; Chan and Frey, 2019; Yabré and 
Semedo, 2021; Cotoc et al., 2021). Nevertheless, to ensure that this main 
dependent variable is a valid proxy for popular support, we also use 
alternative indicators for popular support, such as the vote share of all 
government parties, the vote share of the largest government party, and 
the annual averages of the polls of the incumbent party. 

As main independent variable, we use the Environmental Policy 
Stringency (EPS) indicators constructed by the OECD (Botta and Koźluk, 
2014). These data are the most comprehensive source for environmental 
policy measures across countries (28 OECD and 6 BRICS countries) and 
time (1990–2015). In addition to its large geographical and temporal 
coverage, the dataset provides a breakdown by instrument type. The 
dataset includes both market-based and non-market-based measures, 
such as indices of taxation of emissions, trading schemes and feed-in 
tariffs (market-based), as well as indices of emission limits and R&D 
subsidies (non-market-based). The scores (0–6) of each indicator 
represent a country’s instrument-specific stringency in a given year in 
comparison to all other country-year observations for the time period 
and country sample under consideration. In detail, the OECD indices are 
based on instrument-specific raw indicators, i.e. tax rate for NOx per 
MWh/tonne, which are used to assign values from 1 to 6 that are based 
on the in-sample distribution using all country-year for this raw mea-
sure. For instance, a country with a NOx tax rate per MWh/tonne larger 
than 0.03 but smaller/equal than 0.5 receives a score of 2 for the 
NOx-tax indicator for this particular year, while a country with a NOx tax 
rate per MWh/tonne larger than 4.5 larger receives a score of 6 for this 
particular year (Botta and Koźluk, 2014). If a given instrument is not 
implemented in a country at a given point in time, the country receives a 
score of 0 for this instrument. 

The availability of these sub-indices strikes us as central as it allows 
us to test whether some instruments are politically more costly than 
others. Previous research has shown that market-based policies such as 
emission taxes are the most effective instruments to reduce carbon 

emission (Jenkins, 2014; Goulder and Parry, 2008; Goulder et al., 2019; 
Stiglitz, 2019; IMF, 2019). However, since they may not always be 
politically feasible due to their distributional consequences (Känzig, 
2021), opting for non-market-based measures can be suitable 
second-best solution. Table 1 presents an overview and summary sta-
tistics for all variables. 

4. The political costs of CCP 

4.1. Empirical analysis 

The baseline analysis examines whether stricter CCPs have an effect 
on popular support for the government and, if so, whether the negative 
effects differ across instruments. To test this hypothesis, we regress the 
measure for popular support of the incumbent on the change in the 
overall EPS indicator. Here, we use the change of the policy index to test 
whether alteration of the current status-quo lowers popular support for 
the government (Samuelson and Zeckhauser, 1988; Fernandez and 
Rodrik, 1991; Pierson, 1994). Our OLS specification (baseline) reads as 
follows: 

yi,t = βΔEPSi,t + θXi,t + αi + γt + εi,t (1)  

where y is popular support for the incumbent and ΔEPS is the change in 
the EPS indicator. Beyond including country (αi) and year fixed effects 
(γt) to control for unobserved factors and limit omitted variable bias, the 
specification includes various economic, political, and demographic 
indicators within X. Specifically, we control for the fiscal deficit as 
percent of GDP (OECD), the share of the elderly (65+) in percent of 
population (OECD), real GDP growth rate (World Bank), unemployment 
rate (World Bank), consumer price index (OECD), lagged government’s 
vote share (Alesina et al., 2020), the average tax wedge (World Bank), 
and five economic reform indicators by Alesina et al. (2020). 

The inclusion of these variables is based on different streams of the 
political economy literature, including related to economic voting, po-
litical capabilities, and structural reforms. For instance, by controlling 
for the tax wedge, we take account of the empirical finding that voters 
oppose taxes in general4 (Alesina et al., 2021). Similarly, controlling for 
macroeconomic factors such as GDP growth, inflation, unemployment 
rate, and fiscal space, we take into account a large body of empirical 
work on economic voting which has shown that the state of the economy 
has a significant impact on the government’s chances for re-election. 
Additionally, since older individuals may have different preferences 
towards climate change policies (Torgler and Garcia-Valiñas, 2007; De 
Vries et al., 2014), we include the share of the elderly as an additional 
control. Finally, previous empirical evidence has shown that reforms in 
other domains influence the popularity of the government. To account 
for policymaking in other domains, we add five structural reform in-
dicators covering reform dynamics in policy areas related to finance, 
labour, and product markets. 

Overall, the baseline results show that increasing environmental 
policy stringency has significantly negative and sizeable effects on the 
popular support for the government (Table 2). A major change in 
CCPs—equivalent to an increase in the EPS indicator from the 25th to 
the 75th percentile of the EPS distribution—is found to reduce popular 
support by about 10 percent. The statistical significance of the results is 
robust to alterative sets of controls and the magnitude of the coefficients 
does not change with model specification. In line with previous findings 
of the literature (see Alesina et al., 2020 and references therein), we also 
find that better economic conditions, higher fiscal deficits, and lower 
inflation are associated with higher political support. We find that the 
level of popular support is typically larger in countries with an older 

4 The results remain unchanged if we use the change in tax revenue as control 
variable instead of the levels. 
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Table 1 
Description and summary statistics of variables.  

Variables Source N mean max min 

index of popular support for the government parties ICRG 465 2.223 3.792 0.500 
annual average poll of incumbent party (Jennings and Wlezien, 

2018) 
279 35.40 57.20 7.113 

vote share of government parties ICRG 712 44.80 97.58 0 
vote share of largest government party ICRG 656 35.27 94 0 
index of environmental policy index (EPS) OECD 730 1.634 4.133 0.292 
market-based EPS index OECD 730 1.093 3.983 0 
non-market-based EPS index OECD 755 2.138 5.500 0.500 
tax-based EPS index OECD 733 1.370 4 0 
limit-based EPS index OECD 755 2.307 6 0 
taxation on CO2 EPS index OECD 755 0.140 6 0 
taxation on Diesel EPS index OECD 733 3.701 6 0 
taxation on Nox EPS index OECD 755 0.723 6 0 
taxation on SOx EPS index OECD 755 0.874 6 0 
emission limits on Diesel EPS index OECD 755 3.160 6 0 
emission limits on NOx EPS index OECD 755 2.428 6 0 
emission limits on PM EPS index OECD 755 1.421 6 0 
emission limits on SOx EPS index OECD 755 2.220 6 0 
aggregated feed-in-tariffs EPS index OECD 755 1.258 6 0 
feed-in-tariffs for solar EPS index OECD 755 1.224 6 0 
feed-in-tariffs for wind EPS index OECD 755 1.293 6 0 
aggregated trading scheme EPS index OECD 752 0.588 5.200 0 
trading scheme for CO2 EPS index OECD 752 0.916 6 0 
trading scheme for Energy Efficiency Certificate EPS index OECD 755 0.159 6 0 
trading scheme for Reneable Energy Certificate EPS index OECD 755 0.473 6 0 
R&D subsidies for renewable energy EPS index OECD 755 1.968 6 0 
aggregated R&D subsidies EPS index OECD 755 1.968 6 0 
general government deficit (as % of GDP) OECD 610 − 2.686 18.63 − 32.06 
share of the elderly (65þ) (as % of total population) OECD 806 13.51 26.65 3.458 
growth rate of GDP at market prices (LCU) WB 798 2.533 25.16 − 13.13 
unemployment, total (% of total labor force) WB 775 8.379 33.47 1.777 
consumer price index OECD 747 0.877 2.616 0.0698 
vote share of government parties Alesina 643 − 2.532 27.23 − 29.86 
average tax wedge of couple with 2 children OECD 563 31.68 50.56 8.019 
domestic financial liberalization indicator Alesina 754 0.837 1 0.111 
product market liberalization indicator Alesina 754 0.543 1 0 
current account reform indicator Alesina 754 0.894 1 0.250 
capital account reform indicator Alesina 754 0.856 1 0.250 
labor market liberalization indicator Alesina 722 0.628 1 0.298 
global price for brent crude FRED 806 47.79 112.0 12.72 
global price of natural gas FRED 775 3.950 8.895 1.451 
value-added weighted mean of input share of "mining and extraction of energy producing 

products" and "Coke and refined petroleum products" for other industries 
OECD 465 0.0272 0.265 0.000427 

share of pre-tax national income of top 1% WID 519 0.113 0.296 0.0445 
share of pre-tax national income of top 10% WID 519 0.346 0.651 0.229 
share of pre-tax national income of top 20% WID 519 0.493 0.792 0.377 
share of pre-tax national income of bottom 1% WID 519 − 4.91*10− 5 0.00180 − 0.00570 
share of pre-tax national income of bottom 10% WID 519 0.0104 0.0265 − 0.0195 
share of pre-tax national income of bottom 20% WID 519 0.0438 0.0784 0.0125 
market-based Gini coefficient OECD 705 46.70 69.40 28.23 
net Gini coefficient OECD 705 31.61 59.40 17.55 
total public social expenditure as percentage of GDP OECD 683 20.03 34.18 2.584 
public social expenditure for ALPM as % of GDP OECD 684 0.616 2.714 0.00400 
public social expenditure for unemployment as % of GDP OECD 655 1.056 4.643 0 
years left in current term ICRG 705 1.780 5 0 
social benefits to households (in-cash) OECD 627 12.74 23.12 0.0314 
social benefits to households (in-kind) OECD 585 11.08 19.39 4.240 
index of globalization (total) (global average) ICRG 806 53.80 61.75 43.63 
index of total conflict (global average) ICRG 775 808.9 2891 179.4 
index of riot ICRG 775 0.678 3.839 0.0323 
(log) population WEO 796 3.251 7.152 0.682 
number of people affected by earthquakes (global) WB 496 6.103*106 4.672*107 786,413 
percentage of urban extent in coastal zone (km2) affected by sea level elevation (CIESIN, 2013) 496 0.00731 0.0818 0 
number of floods (global) (EMDAT, 2020) 496 165.3 226 128 
length of coastline (World Research 

Institute, 2000) 
496 28,511 265,523 0 

frequency of major hurricanes in the North Atlantic (NOAA, 2019) 496 3.188 7 0 
distance from centroid of country to nearest coast (km) (Portland State 

University, 2020) 
496 250.2 1713 2.944 

number of wildfires (global) (EMDAT, 2020) 496 11.81 30 4 
agricultural land (km2) per capita (Nationmaster, 2007) 480 12.56 208.2 0.365  
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share of the population as age tends to be positively associated with 
voting for the incumbent at the individual level (De Vries et al., 2014). 

To test the robustness of these findings, we conduct three additional 
checks. First, we test whether our estimates are robust to alternative 
dependent variables. In particular, we re-estimate the baseline with 
three different indicators, namely the annual averages of the polls of the 
incumbent party (Table SI1), the vote share of all government parties 
(Table SI2), and the vote share of the largest government party 
(Table SI3). As the results show, the effect remains negative and sig-
nificant for all dependent variables under consideration. Again, the 
magnitude of the impact is sizeable. For instance, increasing the EPS 
indicator by one-unit results in a 11.36% loss in vote share of all gov-
ernment parties (Table SI2). 

Second, the baseline estimates may suffer from model uncertainty 
and misspecification. Here, one major source of model uncertainty 
originates from the covariate selection. While our baseline analysis 
shows that the inclusion or exclusion of a broad range of political, 
economic, and demographic control variables does not change the es-
timate of interest, we conduct two additional model averaging exercises 
using weighted-average least squares (WALS) (Magnus et al., 2010) and 
Bayesian model averaging (BMA) (Fernandez et al., 2001). As the results 
show (Table SI4), the change in the EPS index is one of the most robust 
variables among all covariates under consideration and the point esti-
mates are very similar to the baseline results. 

Third, it is possible that the political costs of CCPs have been 
declining over time as more frequent natural disasters, rising risk 
aversion about the consequences of climate change, and large-scale 
global protests have made the median voter greener over time. To test 

this argument, we re-estimate the baseline model by dropping obser-
vations after year k with k = {2006,2008,2010,2012,2014}. We use this 
sub-sampling approach instead of a rolling-window because restricting 
the dataset to only a few years would lead to extensive sampling un-
certainty, and thus large standard errors. The results show that the po-
litical costs of CCPs have indeed decreased over time. While the 
coefficient based on observations with k = 2006 is − 0.377, the estimate 
drops to − 0.225 when including all observations up to 2014. In other 
words, even though both estimates are highly significant, the results 
indicate that the political costs of CCPs have declined over time 
(Table SI5). This result is consistent with the evidence that the support 
for green issues has been increasing in the recent decade (Spoon et al., 
2014). 

4.2. Endogeneity 

Beyond measurement error of the dependent variable and covariate 
selection, the OLS estimates do not enable us to draw a causal inter-
pretation due to two main forms of endogeneity. The first is omitted 
variable bias (OVB). While our model accounts for unobserved cross- 
country and -period heterogeneity and controls for numerous de-
terminants of government support, we cannot exclude the possibility of 
OVB. A second issue is reverse causality, where the bias can go in either 
direction. On the one hand, governments might require political capi-
tal—proxied by popular support—to implement unpopular reforms. 
This selection bias implies a positive effect of the dependent variable on 
our policy variable and biases the OLS estimate towards zero. On the 
other hand, a government might implement CCPs because its 

Table 2 
The effect of EPS changes on popular support of the government.  

Variables (1) (2) (3) (4) (5) (6) 

change in EPS index ¡0.231*** ¡0.246*** ¡0.247*** ¡0.266*** ¡0.305*** ¡0.297*** 
(0.079) (0.079) (0.080) (0.086) (0.091) (0.092) 

public deficit %GDP 0.039*** 0.028* 0.027* 0.025 0.016 0.015 
(0.014) (0.015) (0.015) (0.017) (0.014) (0.015) 

share of elderly 0.163*** 0.177*** 0.194*** 0.172** 0.125 0.095 
(0.051) (0.055) (0.063) (0.069) (0.089) (0.090) 

GDP growth 0.063** 0.047 0.051 0.048 0.035 0.036 
(0.029) (0.030) (0.031) (0.033) (0.026) (0.028) 

unemployment rate  − 0.035** − 0.033* − 0.028 − 0.050** − 0.057**  
(0.017) (0.018) (0.022) (0.020) (0.025) 

CPI   0.299 0.233 0.094 0.342   
(0.309) (0.314) (1.016) (1.172) 

gov. parties’ vote share    0.010* − 0.003 − 0.003    
(0.005) (0.006) (0.007) 

average tax wedge     − 0.071 − 0.059     
(0.044) (0.049) 

financial reform index      0.806      
(1.929) 

product reform index      − 0.167      
(0.743) 

current account reform index      − 1.437      
(1.300) 

capital account reform index      1.485      
(1.507) 

labour reform index      0.854      
(1.732) 

constant 0.659 0.724 0.281 0.628 3.050 1.868 
(0.624) (0.673) (0.924) (1.010) (1.910) (2.846) 

Observations 370 370 370 326 260 260 
R-squared 0.455 0.466 0.468 0.464 0.548 0.554 
Number of countries 30 30 30 26 23 23 
Year Fixed Effects YES YES YES YES YES YES 
Country Fixed Effects YES YES YES YES YES YES 

Note: The outcome variable is popular support of the government. Estimates are based on yi,t = βΔEPSi,t + θXi,t + αi + γt + εi,t . Columns differ with respect to control 
variable set. All estimations include country and year fixed effects. The main independent variable of interest is change in the EPS index (ranging from 1 (low 
stringency) to 6 (high stringency)). A coefficient of − 0.2 is equivalent to a 10 percent decline in popular support from an increase in EPS from the 1st to the 3rd quartile 
of the EPS distribution. Standard deviations based on robust standard errors clustered at the country level in parentheses. *p < 0.1; **p < 0.05; ***p < 0.01.  
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unpopularity implies it has little to lose from implementing reforms. 
This would imply a negative effect of popular support on CCPs and thus 
the possibility that the OLS estimate could overestimate the true effect. 
In addition, despite the robustness of our results to alternative indicators 
of popular support, we cannot exclude measurement error. This is 
especially true when using policy indices. If the measurement error is 
uncorrelated with the error term, we lose precision. If there is correla-
tion, attenuation bias leads to distorted coefficient estimates. 

To address this issue, we adopt an IV approach. Following Nunn and 
Qian (2014), the approach consists of interacting a time-varying global 
term with a constant country-specific term. The global term we consider 
approximates the “policy pressure” that climate change induces at the 
supra-national level. To be more specific, we use indicators on the 
occurrence and consequences of extreme weather events each year such 
as the number of flood events, the number of people affected by earth-
quakes, the number of major hurricanes in the North Atlantic, and the 
number of wildfires around the globe per annum. This choice of in-
strument is consistent with previous evidence that preferences toward 
CCPs changes after major natural disasters (Bird, 2014; Welsch and 
Biermann, 2014; Latré et al., 2017). The country term we consider 
captures the vulnerability towards climate change which makes the 
adoption of CCPs more likely. For this purpose, geographical charac-
teristics seem suitable measures since they can reasonably be assumed to 
be randomly distributed across countries and thus should not drive 
government support. We consider country-specific measures such as the 
length of the coastline, the minimum distance of a country’s centroid to 
the coast, the share of urban population in coastal area, and agricultural 
land (in km2) per capita. 

The theoretical rationale for our pressure-vulnerability instrument is 
based on the “war of attrition” model proposed by Alesina and Drazen, 
1989. According to this model, reforms to correct unstainable long-term 
trends (such as persistent increases in debt or in emissions in our case) 
are often delayed when they have distributional implications. Reforms 
occur only when a given group concedes and is “forced” to bear the 
adjustment. In this model, a crisis (natural disaster) may induce reform 
“because the relative cost of fighting the war tilts in favor of concession” 
(Alesina et al., 2006, p.5). While both the global and country term can be 
assumed to be exogenous to popular support for the government, recent 
research has shown that one term being exogenous is enough for 
Bartik-like instruments to be valid (Goldsmith-Pinkham et al., 2020; 
Borusyak et al., 2022). 

Overall, we have constructed five instruments consisting of in-
teractions between a time-varying global term and a constant country 
term.5 Our IV estimation reads as follows: 

yi,t = β ̂ΔEPSi,t + θXi,t + αi + γt + εi,t  

with ̂ΔEPSi,t =ϑSi,t + φXi,t + αi + γt + υi,t. (3)  

where S is the instrument. The analysis also controls for country and 
time fixed effects and can therefore be seen as a difference-in-difference 
approach. For all four instruments, the first stage estimates suggest that 
the instrument is “strong” and statistically significant. The Kleibergen‒ 
Paap rk Wald F statistic—which is equivalent to the F-effective statistic 
for non-homoskedastic error in case of one endogenous variable and one 
instrument (Andrews et al., 2019)—is higher than the associated 
Stock-Yogo critical value. 

Our IV results support the findings obtained with OLS (Table 3): the 
IV estimates indicate a significant negative effect of EPS changes for all 
four instruments with similar-sized coefficients. However, the magni-
tude of the IV coefficient estimates is (more than) three times larger than 
the OLS estimate, which suggests that OLS estimates are biased towards 
zero. This is an informative outcome given that the direction of bias is 
ambiguous ex-ante. 

To test the validity of our instruments, we run several checks. First, 
we test whether the instruments have a direct effect on popular support 
by including them stepwise as additional controls in the baseline model. 
If the coefficients turn out to be significant, one can argue that the in-
struments are part of the error term and thus do not satisfy the exclusion 
restriction. As the results show (Table SI6), this is not the case, since all 
five instruments turn out to be insignificant. Second, instead of 
regressing popular support on the instruments, we also directly test the 
association of the baseline residuals and the instrument. Again, the 
relationship is indistinguishable from zero (Table SI7), which supports 
the validity of our instruments. 

Third, it might well be that our global term is associated with other 
global factors that affect political support. For instance, climate change 
pressure might be associated with global trends in political conflict or 
aversion towards globalization. These factors could affect popular sup-
port via country-specific factors spuriously related to countries’ 
vulnerability to climate change. To test for this concern, we augment the 
baseline IV specification by including the interaction between length of 
the coastline with global factors such as: the overall globalization index 
from the KOF dataset (see Gygli et al., 2019), which is an aggregate of 
economic, social and political dimensions of globalization; the global 
average of the weighted conflict index from the ICRG dataset; and the 
global average of the riot index from the ICRG dataset (Table SI8). 

Fourth, it is possible that our country specific term is associated with 
country characteristics (such as country size) that may affect political 
support through factors spuriously related to global pressure for climate 

Table 3 
The effect of EPS changes on popular support of the government using instru-
mental variable regressions.  

Variables (1) (2) (3) (4) 

change in 
EPS index 

¡0.994*** ¡1.047** ¡0.635* ¡0.879** 
(0.386) (0.533) (0.341) (0.377) 

Observations 370 370 370 361 
Instrument: 

product of     
- global term 

(varying) 
# of floods # of people 

affected by 
earthquake 

# of major 
hurricanes 

# of wild fires 

- country term 
(constant) 

coast 
length 

share of urban 
extent in 
coastal zone 

distance from 
centroid to 
nearest coast 

agricultural 
land per 
capita 

1st-stage coef. 0.003*** 0.016*** − 7.552*** 9.580*** 
(0.001) (0.004) (1.165) (2.542) 

1st-stage F- 
Stat 

30.79 14.98 42.05 14.21 

Year Fixed 
Effects 

YES YES YES YES 

Country Fixed 
Effects 

YES YES YES YES 

Note: The outcome variable is popular support of the government. Estimates are 
based on yi,t = β ̂ΔEPSi,t + θXi,t + αi + γt + εi,t with ̂ΔEPSi,t = ϑSi,t + φXi,t + αi +

γt + υi,t . Columns differ with respect to the instrumental variable being used. All 
estimations include country and year fixed effects. The main independent var-
iable of interest is the change in the EPS index (ranging from 1 (low stringency) 
to 6 (high stringency)). Control variables have been partialled out. A coefficient 
of − 0.2 is equivalent to a 10 percent decline in popular support from an increase 
in EPS from the 1st to the 3rd quartile of the EPS distribution. Standard de-
viations based on robust standard errors clustered at the country level in pa-
rentheses. *p < 0.1; **p < 0.05; ***p < 0.01.  

5 The instruments are the interaction between: (i) the global number of flood 
events and the length of a country’s coastline; (ii) the global number of people 
affected by earthquakes and the (log) share of urban extent in coastal zone 
affected by sea level elevation; (iii) the frequency of major hurricanes in the 
North Atlantic and distance from the centroid of a country to the nearest coast; 
and (iv) the global number of wildfires and a country’s agricultural land per 
capita. 
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change (such as globalization). For example, globalization may be more 
relevant for smaller countries and the popular support for globalization 
policies for smaller economies may be different than for larger econo-
mies. To address this concern, we further control for the interaction 
between the number of flood events and country size and the interaction 
of the globalization index and country size. The results are similar to, 
and not statistically different from, the baseline IV results (Table SI8). 

4.3. Instrument types 

Beyond the average effect of CCPs on popular support for the gov-
ernment, we test whether the political costs vary across instrument 
types. This is important as the literature portrays taxes on emissions as 
the most effective tool to reduce global greenhouse gases (Jenkins, 2014; 
Goulder and Parry, 2008; Goulder et al., 2019; Stiglitz, 2019; IMF, 
2019). At the same time, carbon taxes play only a limited role in national 
environmental legislation (Beiser-McGrath and Bernauer, 2019; Car-
attini et al., 2018). Thus, we test whether governments rationally hesi-
tate to adopt market-based measures to avoid political costs. To do so, 
we re-estimate the baseline specification for each sub-component of the 
EPS indicator to test whether increasing environmental policy strin-
gency via market-based instruments (i.e., taxes on emission) has a larger 
negative effect on popular support than using non-market-based in-
struments (i.e., emission limits). 

The results suggest important differences between market-based and 
nonmarket-based instruments (Table 4). Market-based measures, and 
especially taxes on emissions, are broadly consistent with the baseline 
results pointing to negative consequences on governmental support. In 
contrast, non-market-based measures are typically not statistically sig-
nificant. One interpretation is that price mark-ups are more visible to 
consumers than supply limits. The fact that households are constantly 
confronted by fuel prices—for instance through household energy bills 
or at the gasoline station—makes it easy for them to trace the price 

mark-up back to tax rises. In contrast, non-market measures either do 
not spark nearly the same level of public attention, or limits translate 
into price changes only with a lag. Thus, using non-market-based 
measures—which overall are still efficient ways to reduce carbon 
emissions (IMF 2019)—seem to stand a reasonable chance of escaping 
political blame (Weaver, 1986; Pierson, 1994) and thus of overcoming 
the political cost of CCPs. An exception is the EPS on diesel. While diesel 
tax changes do not have a significant effect on popular support, 
nonmarket-based measures on diesel do (Table SI9). 

5. Heterogeneity of political costs of CCP 

5.1. Empirical analysis 

Beyond the direct effects of CCPs, we test five factors that might 
mitigate their political costs. First, global energy prices (Federal Reserve 
Bank of St, 2020a; Federal Reserve Bank of St, 2020b) might play an 
essential role in how citizens perceive stricter climate change legislation. 
This is because environmental policy measures create economic costs 
through price or quantity changes which consumers have to absorb. 
Second, the political consequences of CCPs might be larger when their 
adoption is more visible to voters. Thus, we test whether adopting CCPs 
is politically more costly towards the end of the legislative term when 
governmental decisions are more in the public eye during campaign 
periods. Third, because CCPs impact especially emission-intensive sec-
tors (Frankhauser et al., 2008), we expect those countries with a large 
input share of non-green (dirty), a heavy presence of such sectors may 
generate more political headwinds. Here, we proxy sectoral vulnera-
bility to CCPs by the value-added share of dirty-energy mining industries 
(OECD, 2018). Fourth, the political costs of CCPs may also depend on the 
initial status-quo of environmental protection compared to other coun-
tries. To test for these potential non-linearities, we use the value of the 
EPS index for each country to examine whether governments with strict 
environmental standards in place experience larger political costs when 
adopting CCPs. Fifth, we look at whether CCPs are politically more 
costly at times when income inequality is rising and in the absence of 
social insurance mechanisms. To proxy the shape of the income distri-
bution, we use (market- and net-based) Gini coefficient as well as 
different income shares (OECD, 2017; WID, 2020). To investigate the 
mediating role of social benefits, we use indicators capturing social 
benefits to households (% GDP) as well as social expenditure on active 
labor market policies and unemployment benefits (% GDP) based on 
data from Adema (2011). 

To test these hypotheses, we depart from the following specification: 

yi,t =F(zi,t
)
∗
[
βLΔEPSi,t + θLXi,t

]
+(1 − F(zi,t

))

∗
[
βHΔEPSi,t + θHXi,t

]
+αi + γt + εi,t  

with F
(
zi,t

)
=

e− 1.5∗zi,t

1 + e− 1.5∗zi,t
(2)  

where z is the z-score (normalized to have zero mean and unit variance) 
of the following variables (M): (i) oil and gas price; (ii) value added 
share of dirty-energy mining industries (mining and oil); (iii) income 
shares and inequality measures; and (iv) social expenditure in percent of 

GDP. zi,t =
(

Mit − Mi
σMi

)
.6 F(zit) is the smooth transition function of the 

variable z. The coefficients βL and βH capture the impact of changes in 
EPS in cases of low M (F(zit) ≈ 1 when z goes to minus infinity) and high 

Table 4 
The effect of EPS changes on popular support of the government, market-based 
vs. non market-based EPS.  

Variables (1) (2) (3) (4) 

change in market-based EPS 
index 

− 0.153**    
(0.074)    

change in tax-based EPS index  − 0.199**    
(0.092)   

change in non-market-based 
EPS index   

− 0.066    
(0.048)  

change in limit-based EPS 
index    

− 0.004    
(0.065) 

public deficit %GDP 0.038*** 0.039*** 0.039*** 0.039*** 
(0.013) (0.013) (0.014) (0.013) 

share of elderly 0.166*** 0.161*** 0.149*** 0.149*** 
(0.053) (0.051) (0.050) (0.051) 

GDP growth 0.064** 0.058** 0.061** 0.061** 
(0.028) (0.027) (0.027) (0.027) 

Constant 0.621 0.684 0.835 0.819 
(0.647) (0.628) (0.600) (0.611) 

Observations 370 373 378 378 
R-squared 0.452 0.445 0.444 0.441 
Number of countries 30 30 30 30 
Year Fixed Effects YES YES YES YES 
Country Fixed Effects YES YES YES YES 

Note: The outcome variable is popular support of the government. Estimates are 
based on yi,t = βΔEPSi,t + θXi,t + αi + γt + εi,t . Columns differ with respect to the 
choice of the sub-index of EPS (each ranging from 1 (low stringency) to 6 (high 
stringency)). A coefficient of − 0.2 is equivalent to a 10 percent decline in 
popular support from an increase in EPS from the 1st to the 3rd quartile of the 
EPS distribution. All estimations include country and year fixed effects. Standard 
deviations based on robust standard errors clustered at the country level in 
parentheses. *p < 0.1; **p < 0.05; ***p < 0.01.  

6 Thus, we look at within-country variation over time. Since the importance 
of the dirty energy mining industry and the initial levels of EPS is influenced by 
CCPs, we address this endogeneity issue by looking at cross-country varia-

tion—defining zi,t =
(Mifirst − M

σM

)
. In other words, we use the first value that is 

available in our dataset. 
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M ((1 − F(zit)≈ 1 when z goes to plus infinity), respectively.7 

The use of the smooth transition function is equivalent to the smooth 
transition autoregressive (STAR) model developed by Granger and 
Terasvirta (1993) to assess non-linear effects above/below a given 
threshold or regime. The main advantage of this approach relative to 
estimating SVARs for each regime is that it uses a larger number of 
observations to compute the effects, improving the stability and preci-
sion of the estimates. In addition, this estimation strategy can handle the 
potential correlation of the standard errors within countries more easily 
by clustering at the country level. 

5.2. Period characteristics 

Starting with the results for fuel prices, we find that the effect of CCPs 
on governmental support depends on gasoline and oil market condi-
tions, consistent with both sources of energy being the main sources of 
household energy consumption in OECD countries (Eurostat, 2020). In 
times of high oil and gasoline prices, the political damage from CCPs is 
statistically significantly negative—with coefficients 1.5 to 2 times as 
large as the direct effect in our baseline (Table 5). In contrast, the effect 
is not statistically different from zero when EPS rises in times of low 
global fuel prices. This implies that timing plays a substantial role from a 
political standpoint: governments can mitigate the political costs to a 
large extend by passing new legislation when fuel market conditions are 
favourable. This said, our estimation strategy only allows us to draw 
conclusions about fuel prices in the year of CCP implementation. Thus, it 
could be that governments are penalized in subsequent years should fuel 
prices rise again. 

Overall, one can argue that adopting new measures when fuel prices 
are low gives an offsetting effect from more stringent environmental 
regulation on domestic budget constraints. In addition, there is a well- 
established literature on an inverted U-shaped relation between in-
comes and support for CCPs—a kind of environmental Kuznets curve 
(Dinda, 2004): environmental damage increases initially with rising 
levels of income per capita, but then diminishes. There is also micro 
evidence that support for CCPs rises with incomes, and so a greater 
willingness-to-pay for green policies (Carlsson and Johansson-Stenman, 
2000; Franzen, 2003; Kotchen et al., 2013; see Torgler and Schneider, 
2007). So, it is plausible that relaxing budget constraints through real 
income gains in times of low fuel prices could increase support for CCPs 
among voters. 

Beyond contemporaneous fuel prices, our estimates indicate that 
political costs are only present when they are adopted towards the end of 
the legislative term (Table 5). In other words, governments can mitigate 
some of the political backlash when they adopt CCPs directly after 
elections. This finding is in line with the economic voting literature on 
voters’ recency bias indicating that individuals base their voting deci-
sion more strongly on current policy outcomes prior to elections, while 
disregarding earlier legislative changes at the beginning of the term (see 
Alesina et al., 2021). In addition to electoral timing, we also test whether 
the partisanship of the government alters the political costs of CCPs. 
Indeed, the results show that left-wing and centre-governments are 
punished more strongly for increasing environmental policy stringency, 
while the coefficient is not significant for right-wing incumbents 
(Table SI10). These ideological differences are in line with the related 
literature on welfare state retrenchment showing that the governments 
are punished to different extents along partisan lines (Horn, 2021): as 
workers in non-green (dirty) energy-dependent sectors are traditionally 

Table 5 
The effect of EPS changes on popular support of the government mediated by 
fuel prices, electoral timing, dirty energy dependence, and initial level of EPS.  

Variables (1) (2) (3) (4) (5) 

change in EPS 
index x low 
oil price 

− 0.029     
(0.272)     

change in EPS 
index x 
high oil 
price 

− 0.320**     
(0.129)     

change in EPS 
index x low 
gas price  

0.222     
(0.301)    

change in EPS 
index x 
high gas 
price  

− 0.493***     
(0.170)    

change in EPS 
index x low 
# of years 
until 
election   

− 0.322**     
(0.153)   

change in EPS 
index x 
high # of 
years until 
election   

− 0.204     
(0.136)   

change in EPS 
index x low 
share of 
dirty 
energy    

− 0.200     
(0.119)  

change in EPS 
index x 
high share 
of dirty 
energy    

− 0.264**     
(0.119)  

change in EPS 
index xlow 
initial EPS 
level     

− 0.145     
(0.113) 

change in EPS 
index x 
high initial 
EPS level     

− 0.321***     
(0.076) 

public deficit 
%GDP 

0.039*** 0.040*** 0.037*** 0.040*** 0.039*** 
(0.014) (0.013) (0.014) (0.009) (0.009) 

share of 
elderly 

0.165*** 0.165*** 0.111 0.163*** 0.160*** 
(0.052) (0.050) (0.095) (0.054) (0.051) 

GDP growth 0.063** 0.061** 0.055** 0.063*** 0.065*** 
(0.028) (0.028) (0.026) (0.019) (0.019) 

Constant 0.634 0.628 1.343 − 0.681 0.000 
(0.633) (0.614) (1.170) (0.896) (0.000) 

Observations 370 370 329 370 366 
R-squared 0.456 0.460 0.466 0.337 0.338 
Number of 

countries 
30 30 30 30 29 

Year Fixed 
Effects 

YES YES YES YES YES 

Country 
Fixed 
Effects 

YES YES YES YES YES 

p-value of 
coefficient 
equality 

0.428 0.105 0.604 0.751 0.234 

Note: The outcome variable is popular support of the government. Estimates are 
based on yi,t = β ̂ΔEPSi,t + θXi,t + αi + γt + εi,t with ̂ΔEPSi,t = ϑSi,t + φXi,t + αi +

γt + υi,t . Columns differ with respect to the choice of the mediating variable. A 
coefficient of − 0.2 is equivalent to a 10 percent decline in popular support from 
an increase in EPS from the 1st to the 3rd quartile of the EPS distribution. All 
estimations include country and year fixed effects. Standard deviations based on 
robust standard errors clustered at the country level in parentheses. *p < 0.1; 
**p < 0.05; ***p < 0.01.  

7 F(zit) = 0.5 is the cut-off between the weak and strong regimes. The 
approach is similar to considering a dummy variable that takes value 1 when 
the variable is about the country-specific mean—that is, F(zit) >=0.5, and zero 
otherwise. The difference is that instead of considering two discrete values (0 
and 1), the smooth transition approaches allow the regimes to continuously 
vary between 0 and 1. 
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tied to left-wing parties, the political costs are particularly large when 
they adopt stricter environmental measures. 

5.3. Country characteristics 

With respect to industrial composition, our results show that in 
countries with a large share of dirty-energy sectors such as Norway and 
Indonesia, more stringent CCPs garner larger political costs (Table 5). In 
contrast, the effect is not significant for countries where dirty-energy 
sectors have a very low weight in national input shares such as in 
Slovenia and Ireland. As employees in dirty-energy sectors are adversely 
affected by more stringent EPS, governments in countries with large 
employment shares in such industries are expected to experience 
stronger resistance against CCPs among the electorate. While CCPs 
would also create new employment opportunities, transition costs could 
be substantial, and matching skills in declining sectors to new job op-
portunities difficult. 

In addition to industrial composition, we also find that political costs 
are higher in countries which started from stricter levels of environ-
mental legislation in the early 2000s (Table 5). This finding points to-
wards potential non-linear effects from a cross-sectional perspective: 
voters from environmental-friendly countries penalize the government 
for stricter CCPs when they feel that their economy is losing out against 
others which do not undertake necessary action against global warming. 
This finding highlights that international coordination of climate-related 
policymaking facilitates the adoption of necessary measures also at the 
national level. Finally, we test whether left-wing parties – which have 
historically a strong commitment to industrial workers (Kono, 2020) – 
face greater political costs when adopting stricter CCPs. Indeed, our 
results provide evidence in favor of this hypothesis (Table SI10). 

5.4. Inequality and social insurance 

Our results show that CCPs decrease the popular support for the 
government when income inequality is increasing, while stricter envi-
ronmental legislation has no effect when inequality is declining (Ta-
bles 6 and 7). This finding is robust to various measures of income 
inequality, including Gini coefficients and income shares. The only 
exception concerns the bottom 1%-income share, for which we do not 
find significant effects. However, overall, the results are in line with our 
hypothesis: since stricter EPS impacts prices of basic goods which by 
their nature are not easily substitutable and have a low-price elasticity of 
demand (Eitches and Crain, 2016), a price jump for such products affects 
particularly households at the lower end of the income distribution 
(Rao, 2013).8 

To test whether the provision of social insurance can counteract 
potential concerns related to economic hardship among adversely 
affected groups, we examine the role of social benefits to households as 
well as social expenditure on ALMPs and unemployment benefits 
(Table 8). In line with our hypothesis, our results show that increasing 
social benefits to households on active labor market policies and un-
employment benefits reduces (and in some cases eliminate) the political 
costs of CCPs. 

5.5. Endogeneity 

We extend the IV estimation to include the mediating factors 
described previously. The setup is similar to the regime-dependent IV 
approach of Ramey and Zubairy (2018): 

yi,t = β ̂ΔEPSD
i,t + θXi,t + αi + γt + εi,t  

with ̂ΔEPSD
i,t = ϑ

[
FD(Z) ∗ Si,t

]
+φXi,t + αi + γt + υi,t (4)  

while D ∈ {H,L}. 
The IV results in the extended model support our previous OLS es-

timates. Adopting CCPs in times of high oil and gas prices (Table SI11), 
as well as closer to elections, raises political costs (Table SI12). Likewise, 
a higher dirty-energy input share raises political costs, which are three 
times larger compared to low-dirty-energy-input-share economies 
(Table SI12). We also find causal evidence that the political costs of CCPs 
are higher in countries which had already higher levels of environmental 
protection in the early 2000s (Table SI12). With respect to inequality, 
the IV estimates show that CCPs are larger when inequality is higher, 
and across the different inequality measures (Table SI13, SI14, and 
SI15). Finally, the findings on the mediating effect of social benefits to 
households as well as social expenditure on ALMPs and unemployment 
benefits are also in line with the baseline estimates (Table SI16 and 
SI.17). 

6. Conclusion and policy implications 

While our results confirm that CCPs on average may undercut the 
popularity of governments on average, we show that there are effective 
mitigating strategies that limit or even remove the detrimental political 
consequences. 

First, the type of CCP matters. While market-based measures (i.e. 
emission taxes) lower government popularity substantially, the political 
cost is not significant for non-market-based instruments (e.g., emission 
limits). Since economists consider market-based instruments to be the 

Table 6 
The effect of EPS changes on popular support of the government mediated by 
inequality (Gini coefficients).  

Variables (1) (2) 

change in EPS index x lower market-based GINI 
coefficient 

− 0.066  
(0.279)  

change in EPS index x higher market-based GINI 
coefficient 

− 0.380**  
(0.170)  

change in EPS index x lower net-based GINI coefficient  − 0.006  
(0.264) 

change in EPS index x higher net-based GINI coefficient  − 0.402**  
(0.162) 

public deficit %GDP 0.038*** 0.039*** 
(0.014) (0.014) 

share of elderly 0.099 0.103 
(0.094) (0.093) 

GDP growth 0.057** 0.057** 
(0.026) (0.026) 

Constant 1.487 1.445 
(1.149) (1.139) 

Observations 326 326 
R-squared 0.470 0.470 
Number of countries 30 30 
Year Fixed Effects YES YES 
Country Fixed Effects YES YES 
p-value of coefficient equality 0.442 0.301 

Note: The outcome variable is popular support of the government. Estimates are 
based on yi,t = β ̂ΔEPSi,t + θXi,t + αi + γt + εi,t with ̂ΔEPSi,t = ϑSi,t + φXi,t + αi +

γt + υi,t . Columns differ with respect to the choice of the mediating variable. A 
coefficient of − 0.2 is equivalent to a 10 percent decline in popular support from 
an increase in EPS from the 1st to the 3rd quartile of the EPS distribution. ALMP 
and UB refers to active labor market programs and unemployment benefits, 
respectively. All estimations include country and year fixed effects. Standard 
deviations based on robust standard errors clustered at the country level in 
parentheses. *p < 0.1; **p < 0.05; ***p < 0.01.  

8 This is in line with a range of empirical studies showing that preferences 
towards environmental policies varies across income groups (Carlsson and 
Johansson-Stenman, 2000; Franzen, 2003; Kotchen et al., 2013; see Torgler and 
Schneider, 2007). 
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most efficient, it is important to internalize that such measures might 
also be relatively costly politically. Yet, as non-market-based measures 
remain viable instruments to reduce carbon emissions (IMF, 2019), such 
second-best options are efficient alternatives to tackle global warming 
(Stiglitz, 2019). 

Second, the consequences of tightening environmental regulation 
seem to be more visible when the changes adjust energy prices – espe-
cially energy and fuel prices for households. Thus, adopting CCPs when 
world energy prices are low can provide an effective avenue for over-
coming political-economy challenges. We have also shown that adopting 
stricter environmental legislation prior to elections entails greater po-
litical costs. This finding suggests that visibility and salience of reforms – 
which is higher in campaign periods – condition the political costs of 
legislative changes. 

Third, inequality concerns play a key role for the feasibility of CCPs 
since the economic burden from CCPs are concentrated among groups 
with weaker initial conditions and less resilience (Känzig, 2021). Our 
results show that when CCPs are adopted in times of increasing 
inequality, political costs are magnified. However, redistributive in-
struments targeted at the individuals experiencing higher economic 
insecurity are viable strategies to overcome the political fallout from 
CCPs and support governments to take necessary action without risking 
losing office. 

While our empirical analysis is based on 30 advanced economies 

with democratic systems, our results can also speak to less developed 
countries with similar political institutions. In particular, our findings 
imply that that the political costs of, and the public resistance against, 
stricter climate change policies are high when countries do not provide 
sufficient social insurance that support the ones that are economically 
negatively affected by these policies in the short term. This is likely to be 
the case for less developed countries with more limited in size and less 
developed social insurance schemes. 

Climate change will be on the global policy agenda for years to come. 
As with all policies that generate winners and losers, CCPs require po-
litical support to be viable. Rational governments will continue to hes-
itate and delay because the political damage is palpable. Overcoming 
this bad equilibrium of inaction is urgent. Our hope is that the evidence 
and strategies identified in this paper may provide some guidance on 
ways forward. 
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The effect of EPS changes on popular support of the government mediated by inequality (income shares).  
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(0.182)     

change in EPS index x higher top 10% income share  − 0.320**      
(0.155)     
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(0.156)  

change in EPS index x higher bottom 10% income share     0.021      
(0.210)  

change in EPS index x higher bottom 20% income share      − 0.352**      
(0.150) 

change in EPS index x higher bottom 20% income share      0.082      
(0.198) 

public deficit %GDP 0.040*** 0.040*** 0.040*** 0.034*** 0.039*** 0.040*** 
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Note: The outcome variable is popular support of the government. Estimates are based on yi,t = β ̂ΔEPSi,t + θXi,t + αi + γt + εi,t with ̂ΔEPSi,t = ϑSi,t + φXi,t + αi + γt +

υi,t . Columns differ with respect to the choice of the mediating variable. A coefficient of − 0.2 is equivalent to a 10 percent decline in popular support from an increase in 
EPS from the 1st to the 3rd quartile of the EPS distribution. All estimations include country and year fixed effects. Standard deviations based on robust standard errors 
clustered at the country level in parentheses. *p < 0.1; **p < 0.05; ***p < 0.01.  
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