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Introduction

Climate change represents one of humanity’s most pressing global challenges,
demanding effective policy interventions that are both economically efficient
and politically viable. While economists widely agree on carbon pricing as an
essential tool to mitigate emissions, its implementation frequently encounters
significant public opposition. Understanding the roots of this resistance is crit-
ical for designing successful climate policy. In this dissertation, I delve into the
factors shaping the political acceptability of carbon pricing, leveraging contem-
porary survey methods across three related studies. Each chapter addresses
a distinct aspect of public acceptance: the impact of energy prices on public
perceptions, the role of revenue allocation in enhancing policy support, and the
attitudes of protest movements toward carbon taxation. Together, these stud-
ies illuminate key barriers and opportunities in building political support for
carbon pricing as a sustainable and broadly accepted approach to combating
climate change.

In the first chapter, I investigate the political economy implications of high
electricity prices, focusing on how price shifts influence public beliefs and ac-
ceptance of carbon taxation. Rising fossil fuel prices are inevitable on any path
towards a sustainable economy, making it essential to understand how energy
prices affect the feasibility of implementing effective climate policies, such as
carbon pricing. Using a targeted survey and a quasi-experimental regression
discontinuity design in Sweden, where households near electricity zone borders
experience different price levels, I explore how exposure to high electricity prices
shapes beliefs about carbon taxation. The analysis centers on four key beliefs
often linked to opposition to carbon taxes: perceived household costs, envi-
ronmental efficacy, and the tax’s impact on poor as well as rural households.
The findings show that higher electricity prices lead to more pessimistic beliefs
about the cost and progressivity of carbon taxation, and also directly lower
carbon tax acceptance. Moreover, the study employs an instrumental variable
approach, for which I introduce information treatments in the survey to serve
as instruments, allowing for the estimation of the causal effect of these beliefs
on carbon tax opposition. These information treatments provide participants
with specific facts to influence their beliefs independently of other factors. Re-
sults show that beliefs about increased household costs and the environmental
effectiveness of the tax strongly influence opposition, whereas concerns about
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its impact on poor and rural households reduce it to a moderate degree. Finally,
I note that the changes in beliefs about household costs and the progressivity of
the tax, driven by sharp increases in electricity prices, account for a substantial
portion of the observed variation in carbon tax opposition resulting from these
price changes.

In the second chapter, co-authored with Justine Bourdenet and Thomas
Sterner, we explore how the allocation of revenues from carbon pricing influ-
ences public support. Using a split-sample experiment embedded in a large-
scale survey of over 20,000 respondents across Germany, France, Italy, Poland,
and Romania, we investigate various revenue use options. Our findings reveal
that while overall support for carbon pricing remains below 50%, a substantial
number of respondents are undecided. The experiment results show that ear-
marking revenues for green investments or directly refunding them to citizens
in the respondent’s own country increases support by 7 percentage points each
compared to allocating funds to the general state budget. However, directing
refunds to the poorest EU citizens does not further enhance support. Notably,
the impact of revenue use is particularly strong among those who do not trust
the government, with revenue refunding resulting in a significant rise in sup-
port within this group. The overall findings suggest that a large portion of the
previous literature may have overstated the importance of earmarking for green
spending in promoting support. The findings also indicate that the current EU
approach to revenue allocation may be misaligned with efforts to build broader
public backing for carbon pricing policies.

In the third chapter, co-authored with Thomas Sterner and Erik Sterner,
we examine attitudes toward carbon taxation and other environmental policy
instruments in Sweden. In this study, we survey a representative sample of the
general population as well as members of a large political movement protesting
fuel taxes. Our findings indicate that motivations in both groups are strikingly
similar: factors such as educational level, rural versus urban domicile, political
orientation, and, most notably, trust in government are significantly correlated
with opinions on carbon taxes, while household income does not appear to
be a significant factor. Among protesters, a lack of trust in government and
skepticism toward the Pigouvian mechanism are particularly associated with
opposition. Additionally, while there is some support for revenue refunding,
both groups show a stronger preference for earmarking tax revenues for climate-
related initiatives. These insights contribute to a deeper understanding of the
political challenges in implementing carbon taxes and the specific barriers that
must be addressed to increase public acceptance.

Chapter 1




Chapter 1

Shocking Electricity Prices and Carbon Tax Aversion

Jens Ewald

Abstract

I study the causal impact of exposure to sharply increased electricity
prices on attitudes toward carbon taxation, utilizing a geographic regres-
sion discontinuity design and a targeted survey of Swedish households
near electricity bidding zone borders. I find that exposure to doubled
electricity prices increases opposition to carbon taxation by 20 percent-
age points. Additionally, this exposure leads to shifts in respondents’
policy beliefs, leading to increased overestimation of the tax’s costs and
reinforcing the erroneous perception that a progressive carbon tax is re-
gressive. To quantify the role of these belief changes in explaining the
observed increase in opposition, I employ an instrumental variable ap-
proach, leveraging tailored information treatments within the survey as
instruments. My analysis indicates that 27% and 56% of the observed
increase in opposition can be attributed to pessimistic shifts in the beliefs
about the tax’s affordability and progressivity, respectively.
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1.1 Introduction

There is broad agreement among economists that carbon pricing—whether
through tradable emission permits or a carbon tax—is an environmentally and
economically efficient, welfare-enhancing policy (Akerlof et al. 2019; Arrow et
al. 1997; Howard and Sylvan 2015). An increasing number of economies are im-
plementing or planning to adopt carbon pricing (World Bank 2024). Notably,
the European Union is preparing to launch a second Emissions Trading System
(EU ETS 2) that will encompass emissions from the residential and transport
sectors. However, as carbon pricing becomes more widespread, adopters risk
encountering political backlash driven by rising energy costs experienced by vot-
ers.! This paper empirically investigates pessimistic policy beliefs as a source
of such backlash.

A key challenge in implementing (and keeping in place) welfare-enhancing
policies is that voters’ preferences often rely on beliefs that diverge from es-
tablished facts, sometimes leading individuals to vote against their interests
(Alesina, Stantcheva, and Teso 2018). When people encounter factual infor-
mation that conflicts with their prior views, motivated reasoning (or confirma-
tion biases) can cause them to hold on more firmly to those prior (and some-
times incorrect) beliefs. For example, French opposition to carbon taxation—
epitomized by the “Yellow Vests” protests—was partly driven by pessimistic
beliefs regarding the policy’s costs and effectiveness (Douenne and Fabre 2022).

In this paper, I hypothesize that rising energy prices can be perceived as
a salient signal of the financial burdens associated with higher carbon tax-
ation. As the transport sector is both the largest source of domestic COs
emissions in Sweden (slightly exceeding industry) and a primary target of the
Swedish carbon tax, I focus my analysis on public attitudes toward the tax in
this sector. When consumers are exposed to sharply increased electricity prices,
households may perceive a carbon tax policy as imposing comparable or greater
costs, thereby shaping beliefs about carbon taxation and potentially fueling op-
position. Such misperceptions can occur if households fail to fully recognize
differences between the impacts of electricity versus fuel price increases.? To
test this hypothesis, I study the causal relationship between exposure to high
electricity prices on policy-relevant beliefs and carbon tax opposition using a
geographical regression discontinuity (RD) design. Specifically, I exploit ex-
ogenous bottlenecks in the Swedish power grid that result in higher electricity

ndeed, those that have “gone first” with ambitious carbon pricing reforms have lately
encountered rising opposition (Hughes and Landry 2024; Ewald, Sterner, and Sterner 2022).
For instance, Sweden—often cited as a global pioneer in carbon taxation—faced renewed crit-
icism of its longstanding carbon tax during the European energy crisis triggered by Russia’s
invasion of Ukraine. In response, the Swedish government introduced more exemptions to
the tax and lowered its effective level through fuel tax reductions (coupled with reductions
in the biofuel blending mandate).

2For a formal discussion, see Appendix Section 1.A.1.
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prices on the southern side of two bidding zone borders. Drawing on a survey
of more than 4,000 households located near these borders, I find that expo-
sure to approximately 70% higher cumulative electricity prices over two years
raises carbon tax opposition by nearly 20 percentage points. In addition, it
skews individuals’ policy beliefs, causing them to overestimate the tax’s cost to
their own households and wrongly conclude that it disproportionately burdens
lower-income households. By contrast, I find no robust price effect on beliefs
regarding the tax’s environmental efficacy or its impact on rural populations.

Building on these findings, I next disentangle the causal link between these
beliefs and carbon tax attitudes by leveraging randomly displayed information
in the survey as instruments within an instrumental variables (IV) design. This
analysis shows that pessimistic beliefs rooted in self-interest and concerns about
regressivity—both of which are influenced by higher electricity prices—increase
opposition by 27 and 45 percentage points, respectively. The results taken to-
gether suggest that the shift in self-interest beliefs driven by exposure to the
electricity prices increase accounts for 27% of the observed increase in opposi-
tion to carbon taxation, while changes in perceptions regarding the regressivity
of the tax explain 56% of the price-induced change in opposition. Moreover, I
find that the belief that a carbon tax does not reduce emissions raises opposi-
tion by 44 percentage points, while the belief that it disproportionately harms
rural households relative to other high-impact groups increases opposition by
36 percentage points. These results show how beliefs mediate the relationship
between rising energy costs and attitudes toward carbon taxation, shedding
light on the mechanisms through which price signals can shape public opinion
on environmental policy.

To the best of my knowledge, this paper is the first to establish a robust
causal link between exposure to increased energy prices and attitudes toward
carbon taxation. It is also the first paper to causally identify how concerns
about regressivity and the belief that rural households bear a disproportionate
burden shape carbon tax attitudes. In the following section, I discuss the con-
tribution of this paper further. Section 1.3 describes the context in which the
study was conducted and outlines the data collection process, while Section 1.4
explains the survey design. Section 1.5 details the RD design, and Section 1.6
reports the main empirical findings. Finally, Section 1.7 concludes.

1.2 Literature

This paper contributes to the literature in multiple ways. First, it adds to the
broad body of research on political beliefs, which has showed to play a crucial
role in shaping policy attitudes and perceptions. A substantial portion of this
literature examines how beliefs about inequality and social mobility influence
support for redistributive policies (e.g., Cruces, Perez-Truglia, and Tetaz 2013,;
Kuziemko et al. 2015; Alesina, Stantcheva, and Teso 2018; Fehr, Mollerstrom,
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and Perez-Truglia 2022), often by presenting information to survey respondents
to examine the information treatment effect as well as the role of individual
beliefs on policy support. This study contributes to this literature by taking
one step back and studying how real-world experiences, in this case of high
electricity prices, can foster people’s policy beliefs and, in turn, policy attitudes.

Second, this research extends the existing literature on the political econ-
omy of climate policies. Comprehensive reviews can be found in Carattini,
Carvalho, and Fankhauser (2018) and in the more quantitative overviews by
Bergquist et al. (2022) and Klenert et al. (2018). Additionally, Millner and Ol-
livier (2016) provides an insightful summary of the relationship between beliefs
and environmental policy. An important foundational work by Stern, Dietz,
and Kalof (1993) introduced and tested a model of environmental attitudes,
aiming to distinguish between egoistic and altruistic motivations as well as
between beliefs and values.

This body of literature has identified correlations emphasizing the signifi-
cance of various factors in shaping attitudes towards carbon taxation. These
include concern and knowledge about climate change (Douenne and Fabre 2020;
Lofgren and Nordblom 2010), knowledge in economics (Harring, Davies, and
Lundholm 2017), ideological leanings (Anderson, Marinescu, and Shor 2019),
corruption (Davidovic 2024) and trust in government (Hammar and Jagers
2006; Fairbrother, Johansson Sevé, and Kulin 2019; Harring and Jagers 2013),
alongside socio-demographic determinants like educational level, age, and gen-
der (Zhang, Ferreira, and Karali 2024; Carattini et al. 2017). Importantly, it
has also identified that misconceptions and pessimistic beliefs crucially influ-
ence attitudes toward carbon taxes. A recent large-scale international study
by Dechezleprétre et al. (2025) analyzes data from 40,000 respondents across
20 countries and identifies three key perceptions that predict support for cli-
mate policies: perceived policy effectiveness, self-interest, and distributional
concerns. Their experimental evidence shows that explaining how climate
policies work—particularly their emissions impact and distributional conse-
quences—can significantly increase public support, highlighting the central role
of beliefs in shaping climate policy acceptance. A standout study by Douenne
and Fabre (2022) provides another compelling analysis, examining the French
population in the aftermath of the Yellow Vests Protests. Specifically, the
authors identify causal effects of holding policy beliefs related to self-interest,
environmental efficacy, and progressivity on acceptance of the French carbon
tax. They find that self-interest-driven motives play a central role, while beliefs
about the tax’s environmental effectiveness are also significant. Additionally,
they identify a positive correlation between perceiving the policy as progres-
sive and its acceptance. The open question is however still: what makes these
pessimistic beliefs emerge?

In this paper, I extend their approach by first analyzing the impact of in-
creased electricity prices on the formation of pessimistic policy beliefs. Second,
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I investigate whether these beliefs continue to play a central role in shaping
attitudes toward carbon taxation in a context where such policies have been
long established and broadly accepted. Third, I examine the causal effect of
concerns regarding the horizontal distributional effects of the tax, specifically
its perceived burden on rural households.

Other studies have also studied these beliefs directly or indirectly. Notably,
Thalmann (2004) analyzes a post-electoral survey in Switzerland and finds that
self-interest, proxied by the number of cars owned, is correlated with carbon
tax acceptance. Similarly, Linder et al. (2024) identify a negative correlation
between car usage and acceptance of carbon taxation, emphasizing the role of
habitual behavior in shaping policy preferences. Furthermore, Beiser-Mcgrath,
Bernauer, and Ziirich (2024) demonstrate that information treatments regard-
ing the expected financial impact of a carbon tax on respondents’ income groups
can significantly influence support for the policy.

In addition to economic self-interest, perceived environmental effectiveness
has also been studied in relation to carbon tax support. Dresner, Jackson,
and Gilbert (2006) find that a majority of their interview subjects in the
United Kingdom do not believe that a carbon tax would be effective in re-
ducing emissions, a finding that is corroborated by Baranzini and Carattini
(2017) in Switzerland. Furthermore, Sommer, Mattauch, and Pahle (2022) and
Kallbekken and Szelen (2011) provide evidence that concerns about environ-
mental effectiveness can be more strongly correlated with carbon tax support
than self-interest considerations. These studies thus suggest that public skepti-
cism about the policy’s ability to mitigate climate change may be a significant
barrier to widespread acceptance.

The issue of fairness has also received considerable attention in the liter-
ature. For a comprehensive review, see Maestre-Andrés, Drews, and Bergh
(2019). Sommer, Mattauch, and Pahle (2022) find that fairness considera-
tions strongly influence support for climate policies, especially among initial
opponents. Similarly, Andor, Lange, and Sommer (2022) demonstrate that
policy exemptions for low-income households can increase acceptance, while
others show that addressing distributional concerns through revenue use can
raise approval (Brannlund and Persson 2012; Bristow et al. 2010; Carattini et
al. 2017). Although much of this literature focuses on vertical equity—fairness
across income groups—recent work also examines horizontal equity, particularly
the tax’s impact on rural versus urban households, see for example Hénsel et
al. (2022) and Douenne (2020).

The relationship between energy prices and climate policy attitudes remains
a largely unexplored area of research. It is however well established that policy-
makers respond to voters’ cost concerns regarding energy prices and frequently
adjust tax policies accordingly (Finnegan 2023), and voters indeed appear to
react to price changes. Uexkull, Rgd, and Svensson (2024) document a corre-
lation between high fuel prices and the onset of political protests at the macro
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level, highlighting the potential for energy costs to affect political dynamics.
Ziegler (2017) find that anticipated electricity price increases due to the energy
transition—presented as a hypothetical scenario in their survey—are correlated
with support for nuclear and renewable energy policies. Similarly, the results in
Bonev, Soderberg, and Vesterberg (2025) suggest that exposure to higher elec-
tricity prices can increase support for nuclear power and decrease the propensity
to be willing to pay 10% more for electricity if it would mean large reductions
in carbon emissions. However, beyond effects on policy preferences, the under-
lying mechanisms through which energy prices shape individual climate policy
preferences remain unknown. This paper addresses this gap by examining
whether exposure to increased electricity prices influences beliefs about carbon
taxation and, in turn, affects policy opposition. By establishing this link, I
contribute to the broader literature on the political economy of climate policies
and the role of real-world economic experiences in shaping public opinion.

1.3 Context and Data

1.3.1 Background and Natural Experiment

Sweden stands out as an international frontrunner in carbon taxation, having
introduced its carbon tax as early as 1991. Over the ensuing decades, the
tax rate has progressively been increased and various exemptions have been
phased out, increasing the share of the economy affected by the higher carbon
price. This trajectory persisted until the 2022 energy crisis, which intensified
public opposition to carbon taxation. Following the election of a right-wing
government, the carbon tax was abolished for fuel used in combined heat and
power plants within the EU Emissions Trading System (EU ETS), accompanied
by significant cuts in fuel taxes—marking a notable shift in policy direction.
Crucially, the transport sector remains the country’s largest source of domestic
CO4 emissions, narrowly surpassing emissions from industry (which is mostly
covered by EU ETS), while Sweden’s electricity generation is already largely
decarbonized. Consequently, this study focuses on how households perceive
and respond to the carbon tax specifically within the transport sector.

In 2010, the European Commission initiated formal proceedings against
Sweden’s transmission system operator, Svenska krafindt (SVK), for allegedly
restricting electricity transmission to neighboring countries in favor of Swedish
consumers, a practice that would violate EU market regulations. To address
this, SVK introduced a new model in November 2011, dividing Sweden into
four bidding zones (SE1 to SE4) based on transmission constraints within the
national grid (see Figure 1.1). The purpose of these zones was to pinpoint
areas requiring additional transmission capacity or increased energy genera-
tion, particularly in the southern zones, which face higher demand but lower
energy production. In practice, the zones operate as separate energy mar-
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kets, with electricity price differences determined by transmission constraints
between them.

These bidding zones are thus based solely on technical considerations related
to the grid’s transmission capacity and structural bottlenecks. Their bound-
aries, introduced to comply with EU regulations and improve market efficiency,
represent areas where capacity constraints frequently arise. Notably, the zones
do not align with administrative or political boundaries, nor do they follow
natural geographic features such as rivers or mountains. Instead, they coincide
with network settlement points, technical units within the electricity grid where
consumption and production are balanced. This ensures that electricity pric-
ing zones are independent of regional demographics or local attitudes, making
them particularly suitable for the purpose of this study (as discussed further
in Section 1.5).

Since their implementation in 2011, there have not been significant price
disparities between the zones in Sweden. However, as illustrated in Figure 1.2,
the price differences between the energy zones began to increase in 2020, with
the southern zones experiencing substantial price premiums compared to the
northern zones. These initial disparities were primarily attributed to bottle-
necks in transmission capacity from the north to the south and were further
exacerbated by the decommissioning of nuclear power plants in SE3 and shifts
in demand linked to the COVID-19 pandemic. The situation intensified due to
French nuclear outages along with heightened demand from Central Europe fol-
lowing geopolitical tensions, particularly Russia’s invasion of Ukraine in early
2022.

Since there have been no significant price differences between SE1 and SE2, I
excluded households near the northernmost border and instead targeted survey
invitations to households near the more southern borders, referred to here as
Border 1 and Border 2. Prices in SE2 have remained largely consistent with
those in "normal times” (i.e., before 2020), even after price separations began
in 2020. The primary exception occurred in December 2022, when all bidding
zones experienced elevated prices. In contrast, bidding zones SE3 and SE4
faced sustained price increases after 2020, with winter prices in 2021 and 2022
reaching levels as high as 6 and 10 times higher than normal, and summer
prices during the same years being 2 to 3 times higher. During the extreme
month of October 2022, a single-family house with electric heating consuming
3,000 kWh would face an electricity bill of approximately 15,000 SEK (1,400
USD), including taxes.

The most significant price differences between zones have been observed
between SE2 and SE3, making Border 1 particularly interesting to study, as
SE3 consistently experienced a large price premium relative to SE2. From
January 2020 until the survey’s launch in April 2023 , a single-family house with
an annual electricity consumption of 30,000 kWh in SE3 paid approximately
55,000 SEK (5,100 USD) more for electricity than an equivalent household in
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Figure 1.1: The Swedish Bidding Zones and Survey Distribution

Notes: Panel A displays the Swedish electricity bidding zones (SE1-SE4) and their borders,
marking out the two studied in this paper: Border 1 and Border 2. Panel B offers a closer
view of these two borders, showing how they intersect local regions. Municipalities where
survey invitation letters were distri%)uted are shaded in light blue, while darker blue indicates
areas closest to the borders—within 20 km of Border 1 and 10 km of Border 2—where the
majority of letters were sent.

SE2. Similarly, a household in SE4 with the same consumption incurred an
additional 25,000 SEK (2,300 USD) above SE3 levels.

At Border 1, the price differential provides a relatively “clean” treatment
because, despite a one-month period of unusually high prices in SE2, overall
electricity prices there remained closer to normal levels. This setup allows for an
analysis similar to that of the extensive margin—the effect of a substantial price
increase in one region relative to a region that experienced comparatively mild
or short-lived increases. In contrast, at Border 2, the situation is more nuanced:
both SE3 and SE4 faced unusually high prices over a prolonged period, albeit
at different magnitudes. Consequently, this setup enables an examination of
the intensive margin—the effect of varying degrees of price increases among
zones already affected.

The Swedish government introduced two compensation packages to allevi-
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Figure 1.2: Electricity Price Dynamics Across the Swedish Bidding Zones

Notes: The figure presents monthly electricity retail prices for the four bidding zones
(SE1-SE4).

ate the impact of rising electricity costs on households.® The first package
was directed at SE3 and SE4, while the second extended to all bidding zones,
specifically addressing the price spike in November and December 2022. Both
packages tied the amount of compensation to each household’s electricity con-
sumption level and bidding zone. Overall, these measures were relatively mod-
est, covering about one-quarter of the cumulative price increases incurred since
2021.

The compensation packages were differentiated by bidding zone in such a
way that a household in SE3 received additional relief corresponding to 36% of
the cumulative price difference between SE2 and SE3, relative to an equivalent
household in SE2. Similarly, a household in SE4 received additional compensa-
tion compared to its SE3 counterpart that covered 43% of the cumulative price
gap between SE3 and SE4. In Section 1.5, T discuss how receiving (or being
aware of receiving) these compensation packages correlates with the outcome
variables.

3In addition to these, the government also implemented a subsidy from December 2021
to February 2022, ranging from 300 to 6,000 SEK (28 to 560 USD) based on household elec-
tricity consumption levels. This subsidy was uniformly distributed nationwide, thus creating
no differentiation between control and treatment groups. It was applied as a discount on
consumers’ electricity grid bills, which are normally separate from their regular electricity
bills. This subsidy went largely unnoticed by consumers, with only 40% of my sample aware
of having received it.
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1.3.2 Data Collection and Description

I launched the survey on April 22, 2023, after a winter where both electric-
ity prices and disparities across zones recently had spiked, ensuring that these
events remained salient in the respondents’ memory. A total of 50,000 invi-
tation letters were mailed to households across 18 municipalities crossed by
either Border 1 or Border 2, as illustrated in Panel B of Figure 1.1. Half of the
invitations were sent to households residing within 50 kilometers of Border 1
and 25 kilometers of Border 2, while the remaining 25,000 invitations targeted
households located within 20 kilometers of Border 1 and 10 kilometers of Bor-
der 2.

The differing bandwidths for invitation letters between the two borders
are designed to approximately account for the higher population density near
Border 2 compared to Border 1. For each send-out, a single adult was randomly
chosen from each household to receive the invitation. The letters requested
participation in an online questionnaire, accessible via QR code or web link. No
incentives to participate were given. Out of the dispatched letters, 47,321 were
successfully delivered, and 5,195 respondents initiated the questionnaire. After
excluding respondents who did not complete the questions for my main outcome
variables, or with careless response patterns, inattentive, or quick responses,
the final sample size is 4,035. The median time to complete the survey was 34
minutes. I ensured that all questions that required some concentration were
placed at the beginning of the survey.

My sample is not representative of the Swedish population (see Section
1.A.2). The sample is notably skewed toward older age groups and has a higher
proportion of men (61.5% male). Moreover, the surveyed areas are more rural,
leading to larger household sizes and a significantly lower share of respondents
living in apartments (20% in the sample vs. 51% in the general population).
Crucially, respondents are far more likely to use electric heating (64% vs. 21%)
and own nearly twice as many cars per household (0.95 vs. 0.5). However,
despite these demographic and geographic differences, the sample closely aligns
with the population in terms of median income, years of education, and the
average number of household members.

Since the primary objective of this study is to identify the existence of causal
links between increased energy prices, beliefs, and policy attitudes—rather than
to estimate population-wide prevalence—the overrepresentation of rural house-
holds and electric heating users does not compromise the internal validity of
the findings. Nevertheless, the results should be interpreted with the sample
characteristics in mind.
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1.4 Survey Design

The complete questionnaire is made available in Appendix Section 1.A.3. Fol-
lowing a similar approach as outlined by Douenne and Fabre (2022), the survey
comprises multiple randomized branches and independent treatments, as illus-
trated in Figure 1.3, where ellipses represent information or treatments, trans-
parent boxes denote survey blocks, and grey boxes indicate specific questions.

Information on Issues: The survey begins with four brief sentences that
welcome participants, introduce the project as a social science study conducted
at the University of Gothenburg, indicate the survey should take about 30
minutes, and provide a link to detailed information on the research project
and data handling. Respondents are then asked about their concern regarding
climate change, income inequality in Sweden, and urbanization in Sweden. A
randomly selected 7% of participants receives an informational statement on
climate change damages before the climate question, another 7% views a graph
illustrating rising income inequality in Sweden over the past four decades before
the inequality question, and a final 7% sees historical trends in urbanization
before the urbanization question. I denote these information treatments as
Zc, Z1, and Zy respectively. These interventions serve both to test whether
early exposure to such information affects subsequent responses and to provide
instruments for the IV analysis.

Household Characteristics: Next, the survey collects sociodemographic
information—including gender, age, educational level, household structure, and
both personal and household income—before proceeding to detailed questions
on the household’s energy systems and habits, such as the energy carrier used
for their space heating and the number of cars owned and their fuel economy.

Perceived Price Elasticities: I begin by randomly assigning 20% of partic-
ipants to what I refer to as the “Effectiveness” treatment (denoted Zg). This
group receives information drawn from the empirical price elasticity literature
on residential electricity consumption, stating that if electricity prices rise by
50%, research shows consumption would decrease by about 15% after one year
and about 30% after ten years. Subsequently, all respondents are asked how
much they believe their own consumption would decrease after one and ten
years, respectively. These underlying elasticities (—0.2 and —0.6) are based
on estimates for European households from Ewald et al. (2021), and corrob-
orated by the reviews by Espey and Espey (2004) and Labandeira, Labeaga,
and Lopez-Otero (2017). The same group also receives information regarding
elasticities in the transport sector: specifically, that if fuel prices rise by 20%
(roughly the increase associated with the carbon tax reform introduced later in
the survey), research suggests fuel consumption would fall by about 4% after
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Figure 1.3: Survey Sequence

Notes: The sequence of survey blocks (transparent boxes), questions (gray boxes), and ran-
domized information treatments (elipses) are designed to track how beliefs are updated in
response to new information. This structure enables the estimation of the causal effects of
belief changes on policy support. The symbol (¥) denotes here block order randomization.

SHOCKING ELECTRICITY PRICES 17

one year and about 14% after ten years. These elasticities (—0.2 and —0.7) are
based on the reviews of fuel price elasticities by Dahl and Sterner (1991) and
Labandeira, Labeaga, and Lépez-Otero (2017).4

Carbon Tax Reform: I ask respondents to consider a specific reform that
increases the carbon tax in the transport sector, resulting in a price increase
of 3 SEK per liter of gasoline and 2 SEK per liter of diesel. I state that all
tax revenue will be refunded to all Swedish adults, regardless of occupational
status or income level, through a flat tax rebate of 2,300 SEK in their annual
tax declaration.

This carbon tax level corresponds to an increase from the then-prevailing
rate of 1,150 SEK/tCOs (approximately 110 USD/tCO3) to the value of about
190 USD/tCO; as recommended by the United States Environmental Protec-
tion Agency in the winter of 2022. The reform is both progressive and budget-
neutral by design, assuming typical price elasticities.

I next ask respondents whether their household would gain, lose, or remain
unaffected by the reform in terms of purchasing power. Depending on their
response, they are subsequently asked to estimate their expected gain (or loss)
among 11 (or 7) possible intervals. These intervals are tailored to each re-
spondent by scaling their thresholds according to the household’s number of
consumption units (c.u.), as defined by the OECD.® Similarly, gains and losses
are always expressed per c.u. in the analysis. I denote respondents who believe
they belong to the winning category (including those who perceive themselves
as unaffected) by Gy, and those who believe they belong to the losing cate-
gory by G. Additionally, the respondent’s estimate of their expected gain is
represented by 4.

Next, I re-treat the “Effectiveness” group (Zg) by informing this subsam-
ple that “researchers agree that a carbon tax increase would reduce emissions,
and studies have shown that higher fuel taxes in Sweden have indeed lowered
emissions.” These claims are supported by evidence from Sterner (2007) and
Andersson (2019), among others. I then ask the entire sample whether they be-
lieve the reform would reduce emissions and thereby mitigate climate change;
I denote individuals who answer “No” as Epy. Finally, I pose the question,
“Do you support this reform?” allowing respondents to choose “Yes,” “No,”
or “Prefer Not to Respond” (PNR; “I don’t know, I don’t want to answer”).

41t should be noted, however, that carbon tax-induced price increases have the potential
to produce larger elasticities, as shown by Andersson (2019).

5Consumption units (c.u.) are used to compare living standards across households of
different sizes by dividing relevant economic measures by the total c.u. Following the OECD
scale, a household has 1 c.u. for its first adult, 0.5 c.u. for each additional person aged 14
or older, and 0.3 c.u. for each child under 14, reflecting economies of scale. For example,
a single-adult household (1 c.u.) receives intervals of (0, 200), (200, 400), etc., whereas a
childless couple (1.5 c.u.) has intervals of (0, 300), (300, 600), and so forth.
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Throughout the analysis, I define support for a reform (denoted S°) as answer-
ing “Yes,” and opposition of the reform (denoted OY) as answering “No.”

On the next page of the survey, I provide feedback to a randomly selected
half of the sample, informing them that, based on calculations using the house-
hold characteristics that they have entered previously in the survey, a household
with their characteristics would be expected to [win/lose] from the reform. This
information also includes that the calculation takes into account the number of
household members, the distance driven, and the fuel economy of any vehicles.
I denote this feedback as Zp. I then ask again if they believe that their house-
hold would gain, lose, or be unaffected by the reform. I denote an answer of
the lose category as Gy .

To a quarter of the sample selected at random, I explain that the reform is
carefully designed in the sense that it would, on average, raise the purchasing
power of the poorest households and reduce the purchasing power of the richest
households, who consume more fuel. This information is denoted Zp. I then
ask the entire sample whether they believe the reform would financially harm
low-income households, and I denote those who answer “Yes” as Py.

To another quarter of the sample selected at random, I explain that accord-
ing to official statistics, households in “commuting municipalities” (“pendlings
kommuner” in Swedish) drive the most and therefore are likely to incur the
greatest losses from the reform.® This information is denoted Zg. I then ask
all respondents who they believe would lose the most from the reform: house-
holds in commuting municipalities, cities, or the countryside. I denote by Uy
the respondents who answer that households in the countryside would lose the
most.

Finally, building on the information provided above, I again ask respondents
whether they support the reform, allowing them to answer “Yes,” “No,” or
PNR. I denote a “Yes” response by ST and a “No” response by O, where
the superscript F' indicates that these answers were given after the feedback.
By contrast, the superscript 0 denotes respondents’ initial attitudes, recorded
before the feedback was provided.

Next, in a separate block of the survey, instead of increasing the carbon tax,
I suggest abolishing it. This would lead to a price reduction of 8 SEK per liter
of gasoline and 5 SEK per liter of diesel. I specify that the necessary funding
for this measure would be collected from all Swedish adults, regardless of occu-
pation or income, through a uniform tax increase of 6,000 SEK in their annual
tax declaration. The equivalent set of questions and information treatments is
then applied as in the previous reform block. The main variable used for the
analysis from this block is support for carbon tax abolishment, denoted AS°.

6«Commuting municipalities” is the direct English translation of the common Swedish
term “pendlingskommuner”.
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The order in which these two reform blocks appear is randomized, with 75% of
respondents receiving the block on the carbon tax increase first.

Other Questions: In the final block of the survey, I implement an additional
experiment not used in this study and ask respondents about their energy policy
preferences, other general political views, and their trust in institutions. I also
inquired whether they perceived any bias in the survey, how competent they
found the authors of the survey, and if they had anything else to add.

1.5 Geographic RDD

The RDD exploits a discontinuity in treatment assignment to identify a causal
effect. This method is applicable when treatment assignment, 7;, is determined
exclusively by whether an observed forcing variable, x;, crosses a predefined
threshold, ¢. In this study, the forcing variable represents the distance from
the nearest bidding zone border, with the threshold set at ¢ = 0. Households
positioned below this threshold (north of the border; 7; = 0) experience rela-
tively low electricity prices and serve as the control group. Conversely, those
located above the threshold (south of the border; 7; = 1) are subjected to
relatively high electricity prices and constitute the treatment group. The as-
signment follows a known deterministic rule, 7; = 1{x; > ¢}, where 1{-} is the
indicator function. The following specification is used separately at the two
borders to estimate the RD treatment effects:

yi = a+ B7i+ f(z:) + ¢Ci + pm + €, (1.1)

Va; € (¢ — h,c+ h),

where y; is the outcome in question, 7; is the treatment, x; is the forcing
variable, C; is a vector of controls, u,, captures municipality fixed effects, and
€; is the error term, while h is a neighborhood around ¢, hereby referred to as
the bandwidth.

The control function f(z;) is a continuous function, typically modeled as a
first-order polynomial in the forcing variable on each side of c. To assess ro-
bustness, I also consider higher-order polynomials to test sensitivity; however,
these are not included in my main specification, as they can lead to over-
fitting and unreliable estimates near boundary points (Gelman and Imbens
2019). Consequently, the primary identification strategy in this paper is local
linear regression, following Hahn, Todd, and Van Der Klaauw (2001), Porter
(2003), Imbens and Lemieux (2008), and Cattaneo, Idrobo, and Titiunik (2019).
This approach involves selecting an appropriate bandwidth while maintaining
a linear control function. As recommended by Cattaneo, Idrobo, and Titiunik
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(2019), I employ the Mean Squared Error (MSE) algorithm to determine the
optimal bandwidth for each outcome and model specification, denoted as h.”

1.5.1 Assumptions

The identification strategy of an RDD relies on two core, relatively weak as-
sumptions (Hahn, Todd, and Van Der Klaauw 2001). First, counterfactual
outcomes must be continuous at the border, meaning all relevant variables
aside from the treatment should change smoothly. Second, there should be no
selective sorting at the border, ensuring that the treatment is “as good as” ran-
domly assigned (Cattaneo, Idrobo, and Titiunik 2019; Lee and Lemieux 2010).
Thus, households must not precisely manipulate their locations relative to the
treatment border.

The first assumption is satisfied if bidding zone borders are assigned ran-
domly. However, administrative borders are rarely completely random, often
aligning with specific geographic or cultural features (e.g., rivers or mountains),
which may introduce discontinuities in other relevant characteristics (Dell 2010).
A common empirical approach to address potential endogeneity of the cutoff
is to test for discontinuities in covariates near the border. While I conduct a
comprehensive analysis of these covariates, this approach is inherently limited
to observed covariates and cannot fully exclude potential discontinuities in un-
observed factors. Nonetheless, two institutional features of this context help
alleviate endogeneity concerns.

First, the bidding zone borders I study divide 18 municipalities across 843
km. Even if these borders would coincide with historical routes or cultural
boundaries that I may not have fully accounted for, there is no compelling
reason to expect systematic differences in characteristics across the treated
and control zones. Second, according to The Swedish Energy Markets Inspec-
torate (2012), Swedish bidding zones were implemented solely to address grid
bottlenecks. Although the grid system may have been influenced by broader
infrastructure and population density patterns, the report indicates that pop-
ulation density considerations were not a primary factor in zone design, which
focused instead on achieving similarly sized zones across the country as a whole.
Moreover, the borders run through both sparsely and densely populated areas,
suggesting that any indirect influence of population density on border place-
ment would likely be at a macro level rather than on a precise, meter-by-meter
scale.

The second identifying assumption requires that households do not self-
select into treatment or control groups. In this context, households must not
make residential choices based on bidding zones. This assumption is reason-
able given that the zones were first introduced in 2011, and price differences

"For a discussion of bandwidth selection, see Imbens and Kalyanaraman (2012).

SHOCKING ELECTRICITY PRICES 21

across zones have remained negligible over the following decade, offering little
incentive for households to adjust their location based on bidding zones. In
fact, the existence of these bidding zones was largely unknown and not partic-
ularly salient to most households prior to the energy crisis. However, once the
crisis emerged, the zones became a focal point of media attention, and house-
holds rapidly became aware of the specific zone in which they reside. This
pattern is corroborated by online search data for the Swedish term “elomrade”
(i.e., electricity bidding zone), which shows that pre-crisis searches for the term
represent only a small fraction of those recorded during the energy crisis (see
Figure 1.8 in Appendix Section 1.A.5).

To formally test both assumptions, I perform a range of validation and
falsification tests below, including testing for any discontinuity at the cutoff
in predetermined covariates, placebo outcomes, and the density of the running
variable.

Predetermined Covariates and Placebo Outcomes: One of the most
important RD falsification tests involves examining whether, near the cutoff,
treated units are similar to control units in terms of observable characteristics.
The idea is that if units do not precisely manipulate their score, those just above
and below the cutoff should be similar in all variables unaffected by the treat-
ment, except for their treatment status. These variables can be divided into
two categories: variables determined before the treatment is assigned, referred
to as predetermined covariates, and variables determined after the treatment is
assigned that could not plausibly have been affected by the treatment, referred
to as placebo outcomes.

I examine two groups of predetermined variables: sociodemographic and
energy-related. The sociodemographic covariates include gender, age, income,
education, and the number of household members. The energy-related covari-
ates include the size of the respondent’s home (in square meters), whether the
respondent lives in an apartment, whether the heating system is electric, and
whether the household owns a car. As placebo outcomes, I use respondents’
attitudes toward sugar, meat, and property taxes—each only loosely related to
carbon taxation—along with their views on immigration and their positions on
both the left-right political spectrum and a modified GAL-TAN scale.® Here

8The GAL-TAN scale (Green-Alternative-Libertarian versus Traditional-Authoritarian-
Nationalist) is commonly used in political science to capture social and cultural values. I
measure a single “libertarian vs. traditional” dimension by asking respondents to choose
from a five-point Likert scale ranging from ”The individual’s rights and freedoms are most
important” to “5: ”National traditions and experiences are most important” This omits the
explicitly environmental (“Green”) component. For background on the GAL-TAN typology,
see Hooghe, Marks, and Wilson (2002).
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as well as in all of the following analysis I use the Eucledian distance to the
border as the running variable.’

I present the results in Table 1.1. The number of observations varies across
covariates because the optimal bandwidth is calculated separately for each
variable. For these falsification tests, I use the coverage error optimal (CER-
optimal; her r) bandwidth, prioritizing inference over precision to test the null
hypothesis of no effect. Since the primary focus is on inference, point estimates
are of secondary interest. By contrast, the main specifications in the paper
use the MSE-optimal (ﬁ) bandwidth, which strikes a balance between bias and
variance for more precise point estimation.

Panel A presents the results for Border 1. For most predetermined covari-
ates, the point estimates are small and not statistically significant, so the null
hypothesis of no treatment effect cannot be rejected, supporting the validity of
the RD design. There is, however, one exception: the indicator for respondents
aged 18-37 is (weakly) statistically significant, with a p-value of 0.05 and an
RD estimate of —0.096. This implies that the share of younger respondents is
about ten percentage points lower just south of the border. In principle, this
could induce endogeneity, but I expect it to pose only a minor concern because
I explicitly control for age and all other predetermined covariates in my main
regression specifications.

Two other variables—home size in square meters and apartment residence—
are not statistically significant at conventional levels yet yield p-values below
0.15 and thus may warrant a discussion. Their point estimates suggest that
respondents on the south side of the border may live in smaller homes and be
more likely to reside in apartments. Because such households are generally less
exposed to high electricity prices, any resulting endogeneity would likely un-
derestimate the treatment effect. However, as these variables are also included
as controls in my main specifications, this risk is mitigated.

Next, I turn to the results in Panel B for Border 2. Again, nearly all
estimates are statistically insignificant, reinforcing the validity of the RD setup
also at this border. One notable exception is that the RD estimate indicates an
approximately 5% increase in car ownership south of the border. Additionally,
the variable capturing the number of household members yields a p-value just
under 0.10, suggesting a potential overrepresentation of larger households on
the southern side. Both of these variables are included in the vector of controls
in all subsequent regression analyses.

None of the placebo outcomes at either border is statistically significant.
Notably, attitudes toward a meat tax—arguably another form of environmen-
tal levy—remain unaffected by exposure to higher electricity prices. Likewise,
there is no discernible effect on the political scale indexes, indicating that

9For a discussion of different metrics appropriate for measuring distance between geo-
graphic locations, see Banerjee (2005).
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any shift in carbon tax preferences does not translate into broader ideologi-
cal changes among respondents.

Density of Running Variable: The second falsification test evaluates whe-
ther the number of observations below the cutoff differs significantly from the
number above it within a local neighborhood of the cutoff. The underlying
assumption is that if households have not precisely manipulated their score
(i.e., location), the number of treated observations just above the cutoff should
closely match the number of control observations just below it. Even if units
attempt to influence their score, random variation in the absence of precise
manipulation would produce approximately equal probabilities of placement on
either side of the cutoff, resulting in a continuous probability density function
when the score is continuously distributed.

To formally test this, I examine the null hypothesis that the density of the
running variable is continuous at the cutoff. I do this by separately estimating
the densities of observations above and below the cutoff using the local polyno-
mial density estimator proposed by Cattaneo, Jansson, and Ma (2020). Unlike
methods that require pre-binning of data, this estimator provide size and power
improvements over alternative methods.

For both borders, I fail to reject the null hypothesis (p-value for Border 1:
0.001; p-value for Border 2: 0.002), indicating no statistical evidence of ma-
nipulation at the cutoff. See Figure 1.4 for a graphical presentation of the
estimated density functions. These results thus further support the validity of
this study’s RD design.
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Figure 1.4: Estimated Density of the Score

Notes: The solid lines represent the Local polynomial density estimates and the shaded
areas are robust bias corrected confidence intervals as proposed by Cattaneo, Jansson, and

Ma (2020).
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Table 1.1: Testing Predetermined Covariates and Placebo Outcomes

X N RD Robust Inference Eff. N.
Variable hcer Estimate  p-value CI Lower CI Upper of Obs.
Panel A: Border 1
Sociodemographics
Male 11,916 -0.028 0.403 -0.095 0.038 746
Age 18-37 7,019 -0.096 0.050 -0.192 0.000 640
Age 38-67 5,455 0.039 0.600 -0.108 0.186 466
Age >67 6,086 0.074 0.209 -0.041 0.190 554
Income per c.u 8,855 1050.7 0.576 -2627.4 4728.8 684
Years of education 9,876 0.324 0.174 -0.143 0.791 714
Number of household members 6,285 0.063 0.609 -0.178 0.304 584
Energy characteristics
Home size in square meters 7,158 -71.90 0.144 -168.4 24.64 642
Lives in apartment 3,230 0.114 0.146 -0.039 0.267 288
Electrical heating system 5,440 0.018 0.692 -0.070 0.105 462
Car owner 9,423 -0.030 0.259 -0.083 0.022 706
Political attitudes
Sugar tax acceptance 17,269 0.015 0.896 -0.206 0.235 984
Meat tax acceptance 5,540 0.265 0.166 -0.110 0.641 428
Property tax acceptance 6,964 -0.169 0.309 -0.496 0.157 578
Pro immigration 9,887 -0.159 0.355 -0.495 0.178 640
Right-wing 8,485 0.167 0.246 -0.115 0.448 604
TAN 8,230 0.036 0.777 -0.213 0.285 590
Panel B: Border 2
Sociodemographics
Male 2,953 0.075 0.288 -0.063 0.213 586
Age 18-37 3,567 -0.020 0.657 -0.109 0.069 696
Age 38-67 2,928 0.022 0.778 -0.132 0.176 582
Age >67 2,761 -0.003 0.959 -0.137 0.130 548
Income per c.u 2,265 553.1 0.807 -3895.2 5001.4 456
Years of education 3,643 -0.391 0.272 -1.089 0.307 700
Number of household members 3,212 0.237 0.094 -0.041 0.515 642
Energy characteristics
Home size in square meters 4,241 94.16 0.114 -22.6 210.9 772
Lives in apartment 3,264 -0.064 0.242 -0.172 0.043 652
Electrical heating system 3,405 0.043 0.536 -0.094 0.181 670
Car owner 1,965 0.050 0.005 0.015 0.085 400
Political attitudes
Sugar tax acceptance 3,518 0.210 0.135 -0.066 0.486 622
Meat tax acceptance 4,313 0.097 0.418 -0.137 0.331 718
Property tax acceptance 3,586 0.058 0.722 -0.259 0.375 630
Pro immigration 2,653 0.205 0.222 -0.124 0.535 476
Right-wing 2,871 -0.193 0.309 -0.566 0.179 514
TAN 2,306 0.182 0.141 -0.061 0.425 412

Notes: Panel A reports a continuity-based analysis for predetermined covariates and placebo
outcomes near Border 1, while Panel B provides the corresponding analysis for Border 2. The
RD estimate reflects the estimated discontinuity at the cutoff. The robust inference columns
present statistical significance and 95% confidence intervals, accounting for the CER-optimal
bandwidth selection. Control variables include age, gender, income, years of education, num-
ber of household members, home size in square meters, lives in apartment, electrical heating
system, car owner, and municipality fixed effects, consistent with the main specification
presented below. When a control variable is also the outcome, it is excluded to prevent
multicollinearity.
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Discussion of Potentially Confounding Factors: As described in Sec-
tion 1.3.1, the Swedish government launched two compensation packages par-
tially differentiated by bidding zone, posing the main endogeneity concern in
this study. Because the identification strategy hinges on these zones, there
is no foolproof way to fully address this endogeneity, and the results should
therefore be interpreted under the scenario of both high electricity prices and
partial compensation. However, it is still possible to assess the likely direction
of any resulting bias.

At the time of the survey, the final compensating transfers had been an-
nounced but had not yet been fully disbursed to all electricity consumers. In
fact, only two-thirds of the respondents in my sample reported having received
that transfer. Moreover, some consumers were ineligible to receive these trans-
fers directly; in some cases, they were instead paid to the landlord or the
household’s housing cooperative.'® Among those in my sample whose transfers
were sent to a landlord or a cooperative, only 8% believed that they would
ultimately receive the funds.

There was also a government subsidy to grid customers in 2022 (that was
not differentiated by energy zone), distributed through a deduction on their
energy grid bills. In my sample, 30% reported that they did not receive this
subsidy—that is; they simply did not notice it, since it is highly unlikely that it
was not paid to them by reductions of their electricity grid bill. Another 31%
reported that they were unsure whether they had received it.

I use each of these variations to explore how government transfers affect my
outcome variables. Specifically, I explore correlations between knowledge of (or
beliefs about) receiving the transfers on these outcomes and the estimates sug-
gest that both actually receiving the transfers and believing one has received
them are, if anything, negatively correlated with carbon tax opposition and
pessimistic carbon tax beliefs, although only some estimates are statistically
significant. Overall, these correlations indicate that any endogeneity intro-
duced by the compensation transfers likely leads to an underestimation of the
electricity price effects on my outcome variables—thus yielding conservative
estimates.

Another potential source of endogeneity stems from the original rationale
for dividing the Swedish electricity market into four bidding zones—namely, en-
couraging energy savings and incentivizing electricity production in southern
zones with greater grid constraints. However, as my validation analysis shows,
there is no indication of differential household energy-system investments near
the borders, given the absence of discontinuities in electric heating. While con-
sumers facing higher electricity prices during the energy crisis may have reduced

10Housing cooperatives (bostadsrdtter) are the predominant form of apartment ownership
in Sweden.
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usage more aggressively—thus mitigating part of their cost exposure—such be-
havioral changes are inherently part of the treatment.

On the production side, there is empirical evidence that establishing sepa-
rate bidding zones led to strategic behavior among electricity producers even be-
fore the energy crisis and the emergence of significant price differences between
zones (Lundin 2022). Nonetheless, because my sample includes only house-
holds located near the bidding zone borders, there is little reason to think that
individuals just south or north of these borders would hold a stronger vested in-
terest in electricity production companies or differ systematically in any other
way for this reason. Consequently, the likelihood of self-selection into these
areas based on production considerations should be comparable on both sides
of the border.

Finally, To further support the validity of the RD design and the robustness
of my findings, I use placebo cutoffs, and assess the sensitivity of results to
observations near the border and the bandwidth choice. All robustness and
sensitivity checks are presented in Appendix Section 1.A.4.

1.6 Results

I start this section by presenting RD results on how exposure to high electricity
prices affects the pre-registered outcome variables for carbon tax attitudes and,
in turn, policy-relevant beliefs. I then examine, in a separate pre-registered
analysis, the extent to which these beliefs account for the observed attitudes
toward carbon taxation.!!

1.6.1 The Effect of Prices on Attitudes and Beliefs
Prices and Attitudes

Before turning to regressions, I plot the main measures of carbon tax opposition
as a function of the distance from the nearest electricity zone border for both
borders respectively in Figure 1.5. Note that negative distances refer to the
control group (slightly north of a border), while positive numbers indicate the
treatment group (slightly south of a border). The overall patterns reveals lower
levels of opposition (average of 40%) in the control group that is SE2 (to the
left of the cutoff in Panel A), where households have largely been shielded from
recent electricity price increases. In contrast, Panel B shows the highest levels
of opposition (46%) in SE4 (to the right of the cutoff), where households have
been most affected by rising electricity prices. The most striking feature of
the graphs, however, is the distinct negative discontinuity in support levels,

1 The analyses were pre-registered with the AEA RCT Registry (RCT ID: AEARCTR-
0011292) prior to launching the survey.
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with a decrease of almost 20 percentage points at Border 1. At Border 2, the
discontinuity is less pronounced but still reflects a change of approximately
4 percentage points. The analogous plots for policy support are provided
in Figure 1.9 in Appendix Section 1.A.5. Turning to support for lowering
carbon taxation, we again observe a distinct discontinuity at Border 1 (Panel
C), whereas the effect appears minimal or non-existent at Border 2 (Panel D).
Notably, for both outcome variables, the largest differences between treatment
and control groups appear to occur among respondents located closest to the
border.
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Figure 1.5: Graphical Illustration of RD Design: Carbon Tax Attitudes

Notes: The plots represent local sample means on each side of the threshold within Quantile-
Spaced Bins, following the Mimicking Variance Method described in Calonico, Cattaneo, and
Titiunik (2015). The lines represent a fourth-order polynomial distance control function for
the 50 km distance to Border 1 (Panel A) and for the 25 km distance to Border 2 (Panel C
and D).

While this graphical analyses provide a transparent first assessment of
whether a discontinuity exists, it provides only limited information about sta-
tistical significance and the magnitude of the effects. I thus turn to regression
analysis. Table 1.2 presents regression results, with Panel A showing results for
opposition at Border 1 and Panel B for Border 2. Similarily, Panel C displays
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support for carbon tax abolition at Border 1 and Panel D for Border 2. Within
each panel, the first row reports the outcome means for the corresponding sam-
ple, the second and third row presents the point estimates at the cutoff and
robust standard errors clustered at the municipality level in parentheses. There-
after is the bandwidth, R?, and the effective number of observations presented.
Columns 2, 4, and subsequent specifications include controls for all sociode-
mographic and energy characteristics analyzed in Section 1.5, along with any
prior information treatment in the survey and municipality fixed effects, while
columns 1 and 3 exclude these controls.

Starting with Panel A, which presents the results for Border 1, columns 1
and 2 report unconditional and conditional ordinary least squares (OLS) esti-
mates, respectively. The unconditional estimate indicates a positive coefficient
of 6 percent, and the inclusion of controls in column 2 does not substantially
alter this result. Using a local linear specification, column 3 reports an RD
estimate of a 22 percentage point treatment effect on carbon tax opposition,
statistically significant at the 1% level. Adding controls in column 4 produces
somewhat less precise (statistically significant at the 5% level) but nearly iden-
tical estimate of 20 percentage points.

The remaining columns in Panel A explore variations in the specification.
All estimates remain positive and of similar size, with most statistically signif-
icant. Column 5 halves the bandwidth, resulting in a slightly larger estimate,
while column 6 doubles the bandwidth, yielding a similar estimate. Notably,
the significance level drops when halving the bandwidth. This is expected, as
narrowing the bandwidth reduces bias but comes at the cost of statistical power.
Columns 7 and 8 maintain the baseline bandwidth of i while increasing the
order of the control function to a quadratic polynomial in the former and a
cubic polynomial in the latter. The point estimates remain of similar size as in
the previous specifications, but the standard errors increase and none of these
estimates are statistically significant at conventional levels.

Based on the lack of improvement in R? when adding higher-order polynomi-
als—indicating these terms do not enhance the data fit—and on the arguments
by Gelman and Imbens (2019) that higher-order polynomials in RD designs
lead to noisy estimates, my preferred specification is that of column 2.

The estimates for Border 2 in Panel B are generally positive but small, and
in most cases, not statistically significant. Thus, in sum, the larger treatment
at Border 1 appears to produce a substantial increase in opposition, whereas
the more marginal treatment at Border 2 does not yield precisely estimated
effects.

Moving on to the outcome measuring support for a carbon tax decrease, the
estimates at Border 1 in Panel C are again large and statistically significant.
In columns 1 and 2, using the global bandwidth yields estimates of roughly
5-7 percentage points. Narrowing the bandwidth to its optimal lengths in
columns 3 and 4 produces larger estimates—up to 17 percentage points in my
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Table 1.2: RD Regression Results: Carbon Tax Attitudes

Outcome Carbon Tax Opposition (O°); Carbon Tax Abolition Support (AS°)
Control Function None Linear Quadratic  Cubic
Bandwidth Global h h/2 2h h h
Covariates No Yes No Yes Yes Yes Yes Yes

(1) 2 ®3) (4) (5) (6) () ®)
Panel A: Carbon Tax Opposition (O°) at Border 1

Outcome mean 0.435 0.435 0.430 0.422 0.440 0.421 0.432 0.438
RD estimate 0.061%*F  0.062*F**  0.221%%*  0.196%*  0.240%*  0.243*** 0.189* 0.205
(0.010) (0.013) (0.056)  (0.094)  (0.099) (0.045) (0.139) (0.157)
Bandwidth 48,775 48,775 10,041 4,468 2,234 8,936 7,216 8,838
R? 0.004 0.073 0.021 0.136 0.328 0.083 0.109 0.109
Eff. no. of obs. 1,944 1,876 737 406 213 676 609 666
Panel B: Carbon Tax Opposition (O°) at Border 2
Outcome mean 0.435 0.435 0.428 0.441 0.422 0.427 0.447 0.439
RD estimate 0.041 0.042%** 0.080 0.022 0.010 0.068 0.041 -0.042
(0.028)  (0.014)  (0.062) (0.049)  (0.111)  (0.046)  (0.067)  (0.062)
Bandwidth 24985 249285 3742 1,561 780 3,121 5,356 4,545
R? 0.002 0.052 0.006 0.083 0.220 0.044 0.053 0.064
Eff. no. of obs. 2,002 1,932 743 363 180 645 916 814
Panel C: Carbon Tax Abolition Support (4S°) at Border 1
Outcome mean 0.157 0.157 0.156 0.153 0.119 0.160 0.156 0.163
RD estimate 0.051%%F  0.070%**  0.119%**  0.165%*  0.171%**  (0.126** 0.097* 0.096
(0.015) (0.013) (0.038)  (0.064)  (0.049) (0.060) (0.056) (0.076)
Bandwidth 48,775 48775 8341 2,674 1,337 5,349 4,992 8,423
R? 0.005 0.036 0.021 0.112 0.312 0.077 0.094 0.083
Eff. no. of obs. 1,933 1,869 666 257 132 459 444 650
Panel D: Carbon Tax Abolition Support (AS°) at Border 2
Outcome mean 0.159 0.159 0.168 0.187 0.171 0.182 0.175 0.169
RD estimate 0.028 0.047*** 0.029 -0.049  -0.485*** -0.024 0.003 0.030
(0.018)  (0.012)  (0.035) (0.097)  (0.123)  (0.061)  (0.069)  (0.075)
Bandwidth 24,285 24,285 6,307 546 273 1,092 2,604 3,008
R? 0.001 0.029 0.002 0.217 0.684 0.086 0.090 0.088
Eff. no. of obs. 1,989 1,920 1,050 146 69 245 573 628

Notes: Panel A presents the regression results for Carbon Tax Opposition at Border 1, while Panel
B displays the corresponding results for Border 2. Similarly, Panel C shows the regression outcomes
for Carbon Tax Abolition Support at Border 1, and Panel D presents the corresponding results for
Border 2. The first row in each panel reports the mean of the outcome variable for the relevant
sample. Columns 1-2 report OLS specifications using the full sample, with and without controls.
Columns 3-4 present RD specifications, both with and without controls. These columns restrict
the sample to the MSE-optimal bandwidth, h. Columns 5-8 explore alternative RD specifications,
combining control functions and bandwidth choices: linear with fL/Q, linear with 2h, quadratic
with iz, and cubic with h. Covariates include prior information treatments, age, gender, income,
years of education, number of household members, home size, apartment residency, presence of
an electrical heating system, and municipality fixed effects. Robust standard errors clustered by
municipality are reported in parentheses. *** ** and * denote significance at the 1%, 5%, and
10% levels, respectively.
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preferred specification (column 4). Once more, these findings hold when adjust-
ing the bandwidth in columns 5 and 6, but not under higher-order polynomials
in columns 7 and 8. As before, higher-order terms fail to improve the R? and
yield noisier estimates.

Again, for this outcome variable, the estimates at Border 2 (Panel D) re-
main mostly small in magnitude and are not robust across the different model
specifications.

The optimal bandwidths (ﬁ) in Table 1.2, calculated using the Imbens and
Kalyanaraman (2012) MSE algorithm, are notably smaller at Border 1 than
Border 2. The narrower bandwidth for Border 2 can be attributed to the
higher population density in the areas surrounding Border 2 compared to Bor-
der 1. Additionally, as discussed in Section 1.3.2, the survey was distributed
to households within a closer radius of Border 2, which further contributes to
the difference in bandwidth. Finally, the variance of the outcome variable is
larger around Border 1 than Border 2, which contributes to the differences in
the bandwidth calculations.

I also run the same specifications using support for carbon taxation as
the outcome variable, with results presented in Table 1.10 in Appendix Sec-
tion 1.A.5. These findings mirror those of opposition and are, in fact, more sta-
ble, as they remain robust under higher-order polynomial specifications. The
preferred specification estimates a 20 percentage point decrease in support lev-
els at Border 2.

Prices and Beliefs

To better get an idea of what might be driving the changes in attitudes I
move on to study the effect of exposure to high electricity prices on the four
beliefs I study. Starting with self-interest driven beliefs and moving on to policy
beliefs regarding env effectiveness and fairness over the income distribution and
rural/urban.

Self-interest: Figure 1.6 presents regression discontinuity plots for the belief
that one’s household would lose purchasing power due to the carbon tax reform.
The plots reveal discontinuities at both borders, with a notably larger effect
at Border 1 compared to Border 2. The regression analysis in Panel A of
Table 1.3 confirms the effect observed for Border 1. In the OLS specifications
using a global bandwidth (columns 1 and 2), there is a modest increase in
the belief—approximately 2 percentage points—though these estimates are not
statistically significant. RD specifications employing the optimal bandwidth
(columns 3 and 4) demonstrate larger effect sizes, with a 20 percentage point
increase when control variables are included in column 4. These effect sizes
remain robust across alternative bandwidth selections but not under higher-
order polynomial specifications, as evidenced in columns 5 to 8.
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The effect observed at Border 2 in the visual analysis does not prove to be
statistically significant in the regression analysis. Across the various specifica-
tions, the point estimate is at most five percentage points and in the preferred
specification (column 4), the null effect is in fact rather precisely estimated.
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Figure 1.6: Graphical Illustration of RD Design: Self-interest

Notes: The plots represent local sample means on each side of the threshold within nonover-
lapping quantile-spaced bins, following the Mimicking Variance Method described in Calonico,
Cattaneo, and Titiunik (2015). The lines represent a fourth-order polynomial distance con-
trol function for the 50 km distance to Border 1 (Panel A) and for the 25 km distance to
Border 2 (Panel C and D).

Environmental Effectiveness and Fairness: When assessing the beliefs
about the policy’s potential to reduce emissions and its disproportionate im-
pact on high-impact groups, low-income households and rural populations, I
find little effects. The graphical analysis in Figure 1.7 reveals only one clear
discontinuity: in Panel C, where the treatment group south of Border 1 shows
a larger propensity to perceive the reform as regressive. There is also a small
indication of a discontinuity in the belief that the tax does not lower emissions
at Border 2 (Panel B) and a potential discontinuity at Border 1 in the belief
that the rural population is disproportionately affected (Panel E).

However, the regressions in Table 1.4 reveal that the only clearly statistically
significant result pertains to the belief in the regressivity of the reform. In
the preferred specification (column 4), the estimated effect of this belief is
statistically significant at the 5% level and exceeds the magnitude of the self-
interest belief, with a point estimate of 25 percentage points. However, this
effect is not as robust as that of the self-interest belief and is sensitive to
bandwidth adjustments and second-order polynomial specifications (columns 5
to 7), although it remains significant when employing a third-order polynomial
(column 8).
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Table 1.3: RD Regression Results: Self-Interest Beliefs

Outcome Own household lose (Gn)
Control Function None Linear Quadratic ~ Cubic
Bandwidth Global h h /2 2h h h
Covariates No Yes No Yes Yes Yes Yes Yes
1) 2) () (4) (5) (6) (7 8)
Panel A: Border 1
Outcome mean 0.358 0.358 0.346 0.352 0.363 0.351 0.353 0.384
RD estimate 0.025%  0.019%  0.191%*%*  0.196***  0.177*  0.190*** 0.124* 0.153
(0.015)  (0.010)  (0.057) (0.055)  (0.103)  (0.046) (0.072) (0.106)
Bandwidth 48,775 48,775 9,388 6,904 3,452 13,808 7,930 11,054
R? 0.001 0.169 0.019 0.192 0.215 0.189 0.198 0.195
Eff. no. of obs. 1,944 1,852 712 590 324 951 619 726
Panel B: Border 2
Outcome mean 0.382 0.382 0.420 0.416 0.414 0.410 0.409 0.389
RD estimate 0.003 0.008 0.046 0.000 -0.009 -0.015 -0.027 0.019
(0.022) (0.014)  (0.046) (0.050)  (0.066)  (0.045) (0.074) (0.088)
Bandwidth 24,285 24,285 4,803 2,985 1,492 5,970 5,902 6,183
R? 0.000 0.157 0.002 0.137 0.266 0.151 0.148 0.150
Eff. no. of obs. 2,002 1,904 871 622 341 970 961 993

Notes: Panel A presents regression results for Border 1, while Panel B displays the correspond-
ing results for Border 2. The first row in each panel shows the outcome mean for the relevant
sample. Columns 1-2 report OLS specifications using the full sample, with and without controls.
Columns 3-4 present RD specifications, both with and without controls, where the discontinuity
is determined by the share believing that they will lose from the carbon tax reform (Gn). These
columns restrict the sample to the MSE-optimal bandwidth, k. Columns 5-8 explore alternative
RD specifications, combining control functions and bandwidth choices: linear with E/Q, linear
with QiL, quadratic with fL, and cubic with h. Covariates include prior information treatments, age,
gender, income, university degree, size of home, and municipality fixed effects. Robust standard
errors clustered by municipality are reported in parentheses. *** ** and * denote significance at
the 1%, 5%, and 10% levels, respectively.
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Figure 1.7: RD Plots for Environmental Effectiveness and Fairness Beliefs

Notes: The plots represent local sample means on each side of the threshold within nonover-
lapping quantile-spaced bins, following the Mimicking Variance Method described in Calonico,
Cattaneo, and Titiunik (2015). The lines represent a fourth-order polynomial distance con-
trol function for the 50 km distance to Border 1 (Panel A, C, and E) and for the 25 km
distance to Border 2 (Panel B, D, and F).
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Table 1.4: RD Regression Results: Effectiveness and Fairness Beliefs

Outcome Not effective (En); Regressive (Py); Rural population lose (Ux)
Control Function None Linear Quadratic ~ Cubic
Bandwidth Global h/2 2h h h
Covariates No Yes No Yes Yes Yes Yes Yes
) (2) ®3) (4) (5) (6) (M) (8)
Panel A: Border 1 — Not Effective (Ey)
Outcome mean 0.486 0.486 0.491 0.532 0.537 0.498 0.498 0.506
RD estimate 0.020  -0.035** 0.027 0.043 0.057 -0.013 -0.008 0.119
(0.017)  (0.014)  (0.037) (0.101) (0.131) (0.053)  (0.100)  (0.120)
Bandwidth 48,775 48,775 11,641 3,341 1,671 6,683 6,599 7,676
R? 0.000 0.178 0.005 0.160 0.338 0.182 0.169 0.185
Eff. no. of obs. 1,944 1,852 792 312 154 583 577 611
Panel B: Border 2 — Not Effective (Ey)
Outcome mean 0.501 0.501 0.510 0.478 0.515 0.508 0.497 0.510
RD estimate -0.009 -0.013 0.052 0.062 0.070 0.002 0.037 0.034
(0.018)  (0.010)  (0.054) (0.052) (0.066) (0.038)  (0.075)  (0.088)
Bandwidth 24285 24,285 5177 2787 1,393 5,573 4,000 5,199
R? 0.000 0.144 0.006 0.127 0.234 0.142 0.135 0.148
Eff. no. of obs. 2,002 1,904 922 590 320 930 730 883
Panel C: Border 1 — Regressive (Py)
Outcome mean 0.419 0.419 0.392 0.350 0.349 0.386 0.389 0.420
RD estimate 0.045*%  0.053***  0.131**  0.247**  0.286* 0.124 0.194%* 0.362%**
(0.024)  (0.015)  (0.056) (0.104) (0.147) (0.075)  (0.108)  (0.134)
Bandwidth 48,775 48,775 10,000 2937 1,468 5873 6,809 7,674
R? 0.002 0.055 0.008 0.131 0.363 0.076 0.078 0.085
Eff. no. of obs. 1,920 1,852 722 281 143 500 589 611
Panel D: Border 2 — Regressive (Py)
Outcome mean 0.424 0.424 0.443 0.435 0.457 0.436 0.441 0.422
RD estimate 0.009  -0.034**  0.073 -0.029  -0.029  -0.040 -0.046 -0.097
(0.029)  (0.015)  (0.054)  (0.054) (0.068) (0.040) (0.062) (0.080)
Bandwidth 24,285 24,285 4,488 3,716 1,858 7,433 6,281 6,189
R? 0.000 0.035 0.002 0.063 0.117 0.042 0.053 0.057
Eff. no. of obs. 1,973 1,904 822 703 422 1,103 1,003 993
(continued on mext page)
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Table 1.4 (Continued)

Outcome Not effective (En); Regressive (Py); Rural population lose (Uy)
Control Function None Linear Quadratic  Cubic
Bandwidth Global h h/2 2h h h
Covariates No Yes No Yes Yes Yes Yes Yes

(1) (2) ®3) 4) () (6) (7) (8)

Panel E: Border 1 — Rural population lose (Uy)

Outcome mean 0.313 0.313 0.293 0.267 0.291 0.273 0.261 0.319
RD estimate 0.036***  0.050***  0.038  -0.098 -0.164 -0.038 -0.139 -0.131
(0.010) (0.010)  (0.039) (0.075) (0.103) (0.044) (0.119) (0.129)
Bandwidth 48,775 48,775 13576 5397 2,698 10,794 6,584 9,541
R? 0.001 0.048 0.008 0.082 0.181 0.052 0.055 0.059
Eff. no. of obs. 1,920 1,852 955 456 256 7 577 681
Panel F: Border 2 — Rural population lose (Uy)
Outcome mean 0.343 0.343 0.342 0.333 0.365 0.343 0.333 0.312
RD estimate 0.011 -0.007 0.038 -0.041 -0.060 -0.015 -0.040 -0.022
(0.016) (0.009)  (0.034) (0.051) (0.080) (0.041) (0.069) (0.051)
Bandwidth 24,285 24,285 5,197 1,782 891 3,564 2,680 6,806
R? 0.000 0.038 0.001 0.082 0.278 0.058 0.079 0.058
Eff. no. of obs. 1,973 1,904 914 406 212 697 579 1,064

Notes: Panel A presents regression results for the belief that the carbon tax is not environmen-
tally effective (E'n) while Panel B displays results for the belief that the policy is regressive (Pn).
Panel C provides regression results for the belief that rural citizens are disproportionately impacted
by the tax (Un). The first row in each panel shows the outcome mean for the relevant sample.
Columns 1-2 report OLS specifications using the full sample, with and without controls. Columns
3-4 present RD specifications, both with and without controls, where the discontinuity is deter-
mined by the share of the relevant belief. These columns restrict the sample to the MSE-optimal
bandwidth, h. Columns 5-8 explore alternative RD specifications, combining control functions and
bandwidth choices: linear with ﬁ/2, linear with 2k, quadratic with h, and cubic with h. Covari-
ates include any prior information treatments, age, gender, income, years of education, number
of household members, home size, apartment residency, presence of an electrical heating system,
and municipality fixed effects. Robust standard errors clustered by municipality are reported in
parentheses. *** ** and * denote significance at the 1%, 5%, and 10% levels, respectively.
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Additionally, there is some indication of an effect at Border 1 on the belief
that rural households are disproportionately affected by the reform. The OLS
specifications yield statistically significant effects, with a point estimate of five
percentage points. However, the RD specifications reveal no such effect.

1.6.2 The Role of Pessimistic Beliefs

To better understand how belief formation mediates the influence of exposure
to high electricity prices on carbon tax attitudes, I next isolate the causal
roles of these beliefs using instrumental variable designs. Specifically, I show
that heightened personal cost concerns, perceived environmental inefficacy, and
fairness concerns each contribute to increased opposition. Building on the
evidence that price exposure amplifies self-interest and regressivity beliefs, these
findings suggest that such pessimistic shifts serve as key mechanisms linking
elevated electricity prices to changes in policy preferences.

Self-interest: The respondents tend to overestimate the cost of the carbon
tax reform to their own household by approximately 800 SEK on average (see
Figure 1.10 in Appendix Section 1.A.5 for cumulative density functions of an-
swers and estimates). 37% of the sample believe they would lose from the
reform. Among those whom I estimate to be net financial winners from the re-
form, based on their household’s energy characteristics, 22% percent incorrectly
believe that they would lose. Conversely, only 8% percent of those estimated
to be net losers believe that they would actually gain from the reform. The
pessimistic belief of losing purchasing power due to the tax reform may be a key
determinant of policy attitudes. To examine this, I leverage the respondent-
specific information treatment on net gains from the reform (see Section 1.4)
within a 2SLS framework. In the first stage, the random assignment of receiving
feedback or not serves as an instrument, while in the second stage, opposition
to the reform is regressed on the fitted exogenous variations in beliefs. Denot-
ing OF as a dummy for opposition to the reform after receiving the feedback
and Gy, as a dummy indicating the belief that the makes the respondents
household lose purchasing power, the 2SLS model is specified as follows:

Gn,i =00+ a1Zp; +ay1 5 + @y 097 + acCi + oty + iy + 15, (1.2)
Of = Bo+B1Gni + Bri i+ By2 i + BcCi+ Brri+ iy + i (1.3)

where G ~,i denotes the fitted value of G ; from the first-stage regression, C
is a vector of household characteristics consistent with those used as controls
in the RD analysis, 7 is an indicator variable for whether the household is lo-
cated south of the nearest border, and p; captures bidding zone fixed effects.
7; and g; are the first and second sage error terms respectively. Under this
IV approach, the central identification assumption is that, once we control for
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estimated net gains 4 using a quadratic specification, receiving the feedback
influences approval solely through self-interest. Acknowledging that the infor-
mation interventions could potentially affect other beliefs, I include all the other
beliefs in the list of control variables and any previous information treatments
to avoid potential bias. By first isolating the exogenous variation in G; through
the instruments, the second stage ensures that the estimated effect 5 reflects
a causal relationship between the belief and opposition levels.

The first-stage regression results are presented in column 1 of Table 1.5.
The estimates indicate that the information treatment reduces the probability
of believing that the reform would cause a loss in household purchasing power
by 0.12. This coefficient is statistically significant at the 1% level, and the
resulting Effective F-statistic is 68, suggesting a strong instrument. Column 1
of Table 1.6 reports the second-stage results, showing a positive and statisti-
cally significant effect of this belief on carbon tax opposition. Holding all else
constant, believing that one’s household would lose purchasing power due to
the tax increases the likelihood of opposing it by 29 percentage points.

Environmental Effectiveness: A total of 49% of the respondents in the
sample do not believe that the carbon tax reduces emissions. This pessimistic
belief may play a crucial role in shaping policy attitudes. To investigate this,
I again employ a 2SLS design. This time, I use the information treatments on
policy effectiveness (Zg) and the initial information on climate change dam-
ages (Z¢) as instruments. In the first stage, the random assignment of these
information treatments serves as exogenous variation in the effectiveness belief,
while in the second stage, opposition to the reform is regressed on the fitted
values of this belief. Letting O? denote a dummy for initial opposition to the
reform and E; indicate the belief that the policy do not lower emissions, the
2SLS model is formulated as follows:

Eni=a0+oZpi+a2Zo; +ocCi+orTi+ iy + i (1.4)
O = By + B1EN¢ + BcCi + Brmi + iy + &4, (1.5)

where ENJ is the fitted value of F; from the first stage. I include all other
beliefs and previous information treatments in the vector of controls.

The first-stage regression results, shown in column 2 of Table 1.5, indicate
that the information treatment on effectiveness (Zg) increases the probability
of believing that the reform reduces emissions by 0.14, with statistical signifi-
cance at the 1% level. In contrast, the effect of the climate change information
(Z¢) is smaller and not statistically significant, which is expected given that it
was presented at the start of the survey and does not reference environmental
policy. The Effective F-statistic for these instruments is 46, indicating strong
instrument relevance.
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Column 2 of Table 1.6 presents the second-stage results. The Hansen J-
statistic is close to zero, meaning that the overidentifying restrictions are not
rejected, suggesting that the instruments satisfy the exogeneity condition. This
result provides further confidence in the validity of the instrumental variable
approach, revealing a positive and statistically significant relationship between
this belief and opposition to the carbon tax. Holding all else constant, believing
that the reform lowers emissions increases the likelihood of opposition by 44
percentage points.

Regressivity: In the sample, 42% of the respondents perceive the reform as
regressive, believing that it harms poor households. I also investigate the role
of this pessimistic belief in shaping policy attitudes using a 2SLS approach.
In the first stage, I regress the information treatment (Zgz) and the initial
information on the historical trend of income inequality in Sweden (Z;) on the
belief regarding regressivity. The second stage then regresses opposition to the
reform (OF) on the fitted value of this belief (Py). The corresponding 2SLS
model is given by:

PN,i =aqp+ QIZp’i + QQZ]’Z‘ +acC; + a1 + Py + iy (16)
Of = Po + B1Pni + BcCi + Beri + i + i (1.7)

Again, I include all other beliefs and previous information treatments in the
vector of controls.

Column 3 of Table 1.5 presents the first-stage regression results, showing
that the information treatment on progressivity (Zp) raises the likelihood of
believing that the reform reduces emissions by 0.07, with statistical significance
at the 1% level. The income inequality information (Z;) has a smaller and
statistically insignificant effect. The Effective F-statistic for these instruments
is 11, indicating that while they are weaker than those in the previous models,
they are still above conventional thresholds for instrument relevance.

The second-stage results, shown in column 3 of Table 1.6, show that the
overidentifying restrictions hold, as indicated by a Hansen J-statistic of 0.52,
suggesting no violation of instrument exogeneity. The estimated coefficient
reveals that, ceteris paribus, the belief that the reform is regressive raises op-
position by 45 percentage points.

Rural Population Disproportionally Affected: Finally, I examine the
belief that the rural population is disproportionately affected compared to
other groups, particularly households in commuting municipalities (denoted
Un). 32% of the sample hold this belief. In the first stage of this 2SLS
specification, I regress the belief on the information treatment that identifies
households in commuting municipalities as the highest fuel consumers (Zg).
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Table 1.5: First Stage Regression Results for Beliefs

Outcome Gn En Py Un
Own hh. lose Not effective Regressive Rural pop. lose
Covariates Yes Yes Yes Yes
(1) (2) (3) (4)
Feedback on gains (Zr) -0.121%**
(0.015)
Info on effectiveness (Zg) -0.143%**
(0.015)
Info on progressivity (Zp) -0.067***
(0.015)
Info on rural fairness (Zg) -0.078%**
(0.015)
Info on climate change (Z¢) 0.014
(0.015)
Info on inequality (Z;) 0.021
(0.015)
Info on urbanization (Zy) 0.002
(0.015)
Effective F-statistic 67.53 46.28 11.44 13.06
R? 0.140 0.157 0.150 0.031
Observations 3,882 3,882 3,882 3,882

Notes: This table reports the first-stage IV regressions of information treatments on the
four different beliefs. Covariates include age, gender, income, years of education, number of
household members, home size, apartment residency, presence of an electrical heating system,
prior information treatments, a south-of-border dummy variable, as well as bidding zone and
municipality fixed effects. Robust standard errors are shown in parentheses. *** ** and *
denote significance at the 1%, 5%, and 10% levels, respectively.

Additionally, I include the instrument for the randomly assigned display of his-
torical urbanization trends at the beginning of the survey (Zy). The second
stage then estimates the effect of this belief on opposition to the reform by re-
gressing opposition on the fitted values of this belief, U ~,i, under the following
specification:

Uni=0o0+o1Zp; +asZy; +acC; + arTi + fhm + M4, (1.8)
OF = Bo + B1Uni + BcCi + Bri + i + €. (1.9)

The first-stage regression results, reported in column 4 of Table 1.5, indicate
that the information treatment on rural impacts (Zg) lowers the probability
of believing that the reform hurts the rural population the most by 0.08, with
statistical significance at the 1% level. The randomly assigned urbanization
information (Zy), presented at the beginning of the survey, has a small and
statistically insignificant effect. The Effective F-statistic for these instruments
is 13, suggesting that they are sufficiently relevant for identification.
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Table 1.6: Effects of Beliefs on Opposition

Outcome Carbon Tax Opposition (O)

Covariates Yes Yes Yes Yes
(1) (2) (3) (4)
Own household lose (Gx) 0.268**

(0.115)
Not effective (Ex) 0.429%**
(0.092)
Regressive (Py) 0.451%*
(0.193)
Rural population lose (Up) 0.360**
(0.176)
Hansen J-statistic 0.000 0.000 0.524 0.598
Hansen p-value 0.994 0.469 0.439
R? 0.325 0.330 0.289 0.293
Observations 3,882 3,882 3,882 3,882

Notes: This table reports the second-stage IV regressions for the fitted val-
ues of the four different beliefs on carbon tax opposition. Column (2) uses
the initial opposition as the dependent variable, while columns (1), (3), and
(4) use opposition after feedback. Covariates include age, gender, income,
years of education, number of household members, home size, apartment
residency, presence of an electrical heating system, any prior information
treatments, a south-of-border dummy variable, as well as bidding zone and
municipality fixed effects. Robust standard errors are reported in paren-
theses. *** ** and * denote significance at the 1%, 5%, and 10% levels,
respectively.

The second-stage results, reported in column 4 of Table 1.6, indicate that
the overidentifying restrictions are not rejected, as reflected in a Hansen J-
statistic of 0.60, providing no evidence against instrument exogeneity. The
estimated coefficient suggests that, ceteris paribus, believing that the reform
imposes the greatest burden on rural areas raises opposition by 36 percentage
points.

Summing Up: The results suggest that shifting these pessimistic beliefs
through information treatments is challenging, with estimated effects of the
targeted treatments ranging from 7 to 14 percentage points. However, repeated
exposure appears to play a role, as the Effectiveness treatment—presented
multiple times throughout the survey—produces the largest effect. Despite
their modest impact on belief formation, the treatments generate sufficient
variation to serve as effective instruments.

The second-stage results are striking, with all point estimates being both
large and statistically significant. This thus implies that while altering these
beliefs through information interventions may be difficult, when successfully
changed, they have the potential to substantially reduce opposition. Given
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that 43% of respondents oppose the reform on average, shifting just one of
these beliefs among the public could effectively eliminate or nearly eliminate
resistance to the policy.

1.7 Conclusions

Leveraging geographically determined price differentials across two bidding
zone borders in Sweden, this paper provides evidence that sharp increases in
electricity prices can significantly heighten public opposition to carbon taxa-
tion. The effects I document are substantial, even in the presence of partial
government compensation intended to offset rising electricity costs. I also find
that exposure to increased electricity prices alters respondents’ beliefs, leading
households to systematically overestimate the personal financial burden of car-
bon taxes and perceive the tax as more regressive than it actually is. Through
an instrumental variables analysis, I further demonstrate that these pessimistic
beliefs explain a significant share of the tax opposition. Taken together, these
findings suggest that real-world price shocks can reshape policy-relevant beliefs,
which in turn influence policy attitudes, highlighting important implications for
the design and implementation of environmental policies.

In addition, I provide novel causal evidence on the role of beliefs about the
progressivity of carbon taxation and its impact on rural households in shaping
opposition to the policy. My analysis indicates that altering either of these
beliefs, holding all else equal, could significantly reduce resistance to carbon
taxation, potentially bringing opposition down to minimal levels.

It is important to acknowledge, however, that the price shocks experienced
by my treatment groups were both sudden and substantial, and that respon-
dents were surveyed shortly thereafter. This raises two considerations. First,
the observed effects may primarily reflect short-term responses to abrupt price
increases, leaving open the question of whether these shifts in beliefs persist
over time. Future research should examine the long-term stability of these ef-
fects. Second, my results suggest that it is the shock of price increases, rather
than marginal differences in price levels, that drives the effect. Specifically, I
find large effects at Border 1, where the control group remained largely unaf-
fected by the crisis, but no significant effects at Border 2, where both groups
experienced rising prices, albeit to different degrees. This finding suggests that
the salience of a price surge may play a crucial role in shaping public attitudes
toward climate policy.

This insight carries a valuable lesson for policymakers: carbon taxes may
need to be introduced gradually to avoid political backlash. Any abrupt and
substantial increase in carbon pricing could risk eroding public support, poten-
tially undermining the long-term feasibility of effective climate policies.



1.A Appendix

1.A.1 Electricity Prices and Pessimistic Beliefs

The carbon tax increase I propose to participants of the survey targets the
transport sector and, as a result, leads to higher fuel prices. Hence, to under-
stand consumers’ beliefs about the effects of the carbon tax, we need to under-
stand consumers’ beliefs about the effects of increased fuel prices. Naturally,
consumers may not perfectly grasp the effects on their household’s purchasing
power of increased fuel prices. Nonetheless, they may use related experiences
to inform their beliefs about these effects. For example, they might use their
experiences with previous fluctuations in fuel prices as signals of the effect of
an increased carbon tax. Similarly, they might use their experiences with price
increases of other, similar goods.

One such good is electricity. Electricity and fuel are similar in that they are
both energy goods. This means that both goods are not consumed for their own
sake but rather as an input in the household production function, to produce
other goods and services. In this sense, it seems natural that consumers may use
their experiences with high electricity prices to inform their beliefs about the
effects that high fuel prices may have on their household’s purchasing power.

However, despite the similarities between electricity and fuel as energy
goods, there are also differences. For example, price increases in less elastic
goods tend to reduce household purchasing power more severely. If, for exam-
ple, electricity is less elastic than fuel and consumers ignore this, then using
their experiences with high electricity prices to inform their beliefs about the
effects of high fuel prices will lead to biased beliefs. Moreover, the abrupt, unan-
ticipated increases in electricity prices made it difficult for the government to
respond promptly and effectively, potentially exacerbating the adverse effects
on household finances. In this study, the proposed carbon tax increase is paired
with a general tax rebate designed to offset the higher fuel prices induced by
the tax. Nevertheless, if consumers fail to fully recognize the differences in the
government’s role in these scenarios when updating their beliefs, they will end
up with biased beliefs. To fix ideas, this simple argument is formalized in a
stylized way below.

I consider one representative consumer. The consumer is interested in the
effect on household purchasing power of an increase in the carbon tax affecting
fuel prices, denoted ¢. Hereby, ¢ > 0 denotes harm—i.e., negative effects on
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purchasing power. This consumer has a prior belief about ¢, denoted ¢g. The
prior may come, for example, from having perceived fluctuations in the fuel
price in the past. For simplicity, I assume that this prior is governed by a
normal distribution,

po ~ N <,u0, )\1> ) (1.10)
0

where o is the mean and 1/Ag > 0 is the variance. The consumer observes
the household-finance effects of increased electricity prices, which can be inter-
preted as a signal of the household-finance effects of increased fuel prices. For
simplicity, I assume that the relationship is given by a linear function:

F=0¢+ Pi+e, (1.11)

where the variable i captures the differences between the household-finance
effects of increased electricity prices and those of increased fuel prices—such
as differences in elasticity, the efficiency of government responses in offsetting
price increases, or other. The parameter [ measures the magnitude of these
differences. A higher 8 indicates that these differences play a larger role in
the observed harm, whereas a lower 3 suggests a smaller impact. The variable
e ~N(0,1/).) is mean zero normal noise. Hence,

§~N<¢+Bz‘,/\1) (1.12)

can be interpreted as a biased signal of the household-finance effects of increased
fuel prices. To update his/her beliefs about the effects of increased fuel prices,
the consumer would first need to debias the signal to get

§—Bi~/\/(¢,/\1). (1.13)

To capture the idea that the consumer overestimates how similar electricity
and fuel are (for example, he/she might underestimate the price elasticity of
fuel), I assume that the consumer has incorrect beliefs about 3, denoted B < p.
Given the interpretation that a lower 5 implies that differences in the two goods
(electricity and fuel) are less important to interpret the signal, this assumption
implies that the consumer perceives the two goods to be more similar than they
actually are. Using this, by standard Bayesian reasoning, we can derive the
consumer’s mean posterior belief after observing § as follows:

[ = poXo + (5 — Bi) A

1.14
)\O + >\e ( )
The unbiased posterior mean belief instead would be given by
A 5 — Bi)A
uFOS . HoAo + (3 — Bi) € (1.15)

)\O+>\e
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Comparing these two, we have that

pos - Hodo+ (B — BN poro+ (BB A(B—B)i
_n _ = <0. (1.16
K a No + Ae N0+ Ac Xo + Ac (1.16)

because B<f3

The fact that the above difference is negative indicates that the consumer’s
belief about the financial harm of the increased fuel price is more extreme than
the belief of an unbiased consumer. This is precisely the relationship that I am
interested in empirically investigating in this paper.

To simplify the exposition of the formal argument, it is written up specifi-
cally to provide an intuitive explanation of how high electricity prices can lead
an agent to think that he/she will be more harmed by a carbon tax than what
is actually true. However, by looking at the mechanism behind the explana-
tion, we can see that also other pessimistic beliefs studied in this paper can be
accounted for with this model. Roughly, the idea is that the agent observes
some outcome (partially) caused by high electricity prices. He or she then uses
this to estimate the effect that an increased carbon tax would have on a similar
outcome. However, in the agent’s estimation, he/she assumes carbon taxation
and electricity prices to have economically more similar effects than they actu-
ally have. More generally, we can think of an agent who observes a signal to
estimate some outcome. However, he or she believes the correlation between
the signal and the outcome to be higher than it actually is.

Let’s explore how this can explain potential effects on other beliefs from
exposure to an electricity price shock. First, assume that the agent does not
only observe how the high electricity prices affected him or herself but also
how it affected society as a whole—for example through watching the news or
by talking to neighbors. If the agent overestimates how similar the effect of
higher electricity prices and higher fuel prices are, then, if the effect of higher
electricity prices appeared to be regressive or hurtful to rural households, the
agent will also believe an increased carbon tax to have a more problematic
distributional effects than it would actually have.

Perhaps more intricate is the agent’s belief about how environmentally effec-
tive carbon pricing will be. Yet, a similar logic can explain a potential effect on
such pessimistic belief. Suppose that the agent takes the high electricity prices
and the fact that he or she was hurt by them as a signal of how effective the
government is. Intuitively, an effective government would have protected the
agent from the harm the agent experienced through the increased electricity
prices. Now the agent uses his or her experience to update also his/her be-
liefs about how effective another government policy—carbon taxation—would
be. The agent in this scenario incorrectly believes that the carbon tax increase
and the protection of the public from high electricity prices are more similar
than they actually are and, hence, develops overly pessimistic beliefs about how
effective carbon taxation would be.
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1.A.2 Descriptive Statistics

Table 1.7: Comparison of Population and Sample Characteristics

Population  Sample

Respondent characteristics

Male (%) 50.3 61.5
Age 18-37 (%) 25.6 10.8
Age 3867 (%) 38.6 55.8
Age >67 (%) 20.6 33.4
Years of education (mean) 13.6 13.5
Median income (SEK) 31,700 31,500
Household characteristics
Number of household members (mean) 2.2 2.1
Household size (m?) 95 251
Apartment (%) 51 20.1
Electric heating (%) 20.6 64.0
Number of cars (mean) 0.5 0.95

Notes: Population statistics are sourced from Statistics Sweden. Sam-
ple statistics are derived from the survey data used in this study.

1.A.3 Questionnaire

Available here: https://tinyurl.com/57v5nj6.

1.A.4 Validation, Falsification, and Manipulation
Placebo Cutoffs

To further validate the robustness of my RD estimates, I introduce placebo
cutoffs—artificial cutoff values where the treatment status remains unchanged—
and perform estimation and inference at these points. By testing at placebo
cutoffs, I can check for spurious treatment effects that would indicate model
misspecification. To avoid contamination from actual treatment effects, I re-
strict the sample accordingly: for artificial cutoffs above the real cutoff, I in-
clude only treated observations, and for artificial cutoffs below the real cutoff,
I include only control observations. This approach ensures that each placebo
cutoff analysis uses only observations with consistent treatment status. Thus,
by design, the treatment effect at each artificial cutoff should be zero, which
aligns with my findings, see Table 1.8). In most of the artificial cutoff points the
RD point estimates are smaller in absolute value than the true estimates and
most p-values are above conventional statistical significant levels. Thus, the
outcome of interest does not appear to jump discontinuously at the artificial
cutoffs considered.
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Table 1.8: Alternative Cutoffs

Alternative N RD Robust Inference N. of Obs.
Cutoff (km) h Estimate p-value CI Lower CI Upper Left Right

Panel A: Carbon Tax Opposition at Border 1

-3 2,000 -0.023 0.873 -0.307 0.260 88 90
-2 2,059 0.204 0.085 -0.028 0.436 79 115
-1 2,386 -0.242 0.168 -0.586 0.102 100 60
0 4,468 0.196 0.037 0.012 0.381 213 193
1 1,737 -0.126 0.579 -0.571 0.319 45 80
2 2,737 0.031 0.798 -0.207 0.269 74 123
3 2,199 0.118 0.509 -0.232 0.467 100 69
Panel B: Carbon Tax Reduction Support at Border 1
-3 2,163 0.138 0.085 -0.019 0.295 94 100
-2 1,592 -0.317 0.140 -0.737 0.103 59 92
-1 2,290 0.044 0.306 -0.040 0.127 100 59
0 2,674 0.165 0.010 0.039 0.290 140 117
1 1,880 -0.436 0.140 -0.436 0.580 41 92
2 2,040 0.185 0.210 -0.100 0.470 71 102
3 1,929 -0.090 0.435 -0.316 0.136 96 66
Panel C: Carbon Tax Support at Border 1
-3 1,554 0.124 0.355 -0.139 0.388 66 59
-2 2,021 -0.222 0.186 -0.558 0.106 75 115
-1 3,072 0.129 0.355 -0.144 0.402 135 60
0 3,277 -0.198 0.005 -0.336 -0.060 159 159
1 2,030 0.033 0.908 -0.523 0.588 45 99
2 2,612 -0.013 0.894 -0.200 0.175 74 121
3 2,631 -0.257 0.007 -0.444 -0.070 115 76
Panel D: Own Household Lose Belief at Border 1
-3 2,019 0.090 0.535 -0.194 0.373 89 91
-2 2,168 -0.025 0.784 -0.202 0.152 83 115
-1 2,517 -0.016 0.857 -0.189 0.157 111 60
0 7,489 0.216 0.000 0.127 0.305 351 264
1 2,133 0.050 0.868 -0.537 0.636 45 110
2 2,652 -0.073 0.312 -0.216 0.069 74 121
3 2,288 0.225 0.129 -0.066 0.515 102 69
Panel E: Regressive Belief at Border 1
-3 1,983 -0.165 0.081 -0.351 0.020 85 88
-2 1,975 0.149 0.226 -0.093 0.391 74 112
-1 2,553 -0.154 0.388 -0.505 0.196 111 59
0 3,111 0.240 0.013 0.052 0.428 154 150
1 1,608 -0.187 0.264 -0.515 0.141 43 68
2 1,763 0.147 0.087 -0.021 0.316 54 93
3 1414 0.202 0.001 0.083 0.322 79 46

Notes: This table presents the results of a continuity-based analysis evaluating alter-
native cutoff distances from the nearest bidding zone border. The true cutoff at 0 is
included as a benchmark for comparison. All other cutoffs are artificial or placebo cut-
offs, meaning that treatment status did not actually change at those points.
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Sensitivity to Observations near the Cutoff

Another falsification approach examines the sensitivity of the results to the
responses of units located very close to the cutoff. If systematic manipulation of
score values has occurred, units closest to the cutoff are the most likely to have
engaged in such manipulation. To address this, I exclude these units from the
analysis and re-estimate the model using the remaining sample. This method,
often referred to as the "donut hole” approach, further tests the robustness of
the results by mitigating the influence of the relatively few observations closest
to the cutoff, which are likely to be the most influential when fitting local
polynomials. The results are presented in Table 1.9.

Table 1.9: Donut-Hole Analysis

Donut-Hole i RD Robust Inference N. of Excluded Obs.
Radius (km) Estimate p-value CI Lower CI Upper Obs. Left Right

Panel A: Carbon Tax Opposition at Border 1

0 4,468 0.196 0.037 0.012 0.381 1876 0 0
1 10,726 0.110 0.021 0.017 0.203 1837 25 14
2 9,659 0.121 0.045 0.003 0.239 1751 82 43
3 9,752 0.095 0.083 -0.012 0.202 1645 119 112
Panel B: Carbon Tax Reduction Support at Border 1
0 2,674 0.165 0.010 0.039 0.290 1869 0 0
1 8,902 0.087 0.023 0.012 0.162 1831 25 13
2 8,311 0.090 0.412 -0.125 0.304 1745 81 43
3 12,153 0.114 0.192 -0.057 0.285 1636 120 113
Panel C: Carbon Tax Support at Border 1
0 3,277 -0.198 0.005 -0.336 -0.060 1876 0 0
1 9,349 -0.102 0.031 -0.195 -0.009 1837 25 14
2 9,352 -0.082 0.461 -0.301 0.136 1751 82 43
3 8,330 -0.144 0.022 -0.267 -0.021 1645 119 112
Panel D: Own Household Lose Belief at Border 1
0 7,489 0.216 0.000 0.127 0.305 1876 0 0
1 8,000 0.126 0.035 0.009 0.243 1837 25 14
2 8,261 0.126 0.043 0.004 0.248 1751 82 43
3 6,761 0.194 0.089 -0.029 0.417 1645 119 112
Panel E: Regressive Belief at Border 1
0 2,937 0.247 0.018 0.042 0.451 1852 0 0
1 9,498 0.126 0.028 0.014 0.238 1816 24 12
2 7,711 0.123 0.071 -0.010 0.256 1733 80 39
3 8,809 0.255 0.178 -0.116 0.626 1628 117 107

Notes: This table presents the results of a continuity-based analysis using the ”donut hole”
approach, which excludes observations near the cutoff to assess robustness. For each radius, a
new optimal bandwidth is selected, and the estimation is repeated on the remaining sample.
The table reports the excluded observations, robust inference results, and the number of
observations used, demonstrating the consistency of conclusions across varying radii.
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Figure 1.8: Search Interest in Electricity Bidding Zones in Sweden

Notes: The black line shows normalized Google search interest in Sweden for the term
elomrade (Swedish for electricity bidding zone). A value of 1 represents peak search interest,

0.5 indicates 50% of peak interest, and O reflects insufficient data for measurable interest.
The dashed blue line marks the introduction of bidding zones in November 2011, and the
solid blue line marks the launch of the survey in April 2023. Source: Google Trends.
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Figure 1.9: Graphical Illustration of RD Design: Carbon Tax Support

Notes: The plots represent local sample means on each side of the threshold within Quantile-
Spaced Bins, following the Mimicking Variance Method described in Calonico, Cattaneo, and
Titiunik (2015). The lines represent a fourth-order polynomial distance control function for
the 50 km distance to Border 1 (Panel A) and for the 30 km distance to Border 2 (Panel C
and D).



50 OPPOSITION TO CARBON PRICING

Table 1.10: RD Regression Results: Carbon Tax Support

Outcome Carbon Tax Support (S°)

Control Function None Linear Quadratic Cubic
Bandwidth Global h h/2 2h h h
Covariates No Yes No Yes Yes Yes Yes Yes

M 2 (3) (4) (5) (6) (7) 8)
Panel A: Carbon Tax Support (S°) at Border 1
Outcome mean 0.279 0.279 0.287 0.267 0.280 0.272 0.279 0.260
RD estimate -0.014  -0.031%**  -0.096** -0.198***  -0.240*** -0.166*** -0.256***  -0.236**
(0.011)  (0.011) (0.040) (0.070) (0.045) (0.039) (0.086) (0.099)

Bandwidth 48,775 48,775 9,525 3,277 1,639 6,554 5,311 8,237

R? 0.000 0.060 0.009 0.117 0.303 0.082 0.095 0.079

Eff. no. of obs. 1,944 1,876 717 318 157 582 459 641

Panel B: Carbon Tax Support (S°) at Border 2
Outcome mean 0.264 0.264 0.263 0.267 0.244 0.250 0.250 0.257
RD estimate 0.008  0.038***  -0.049 -0.097** -0.125 0.003 -0.110%* -0.114
(0.028)  (0.012) (0.061) (0.044) (0.086) (0.032) (0.053) (0.076)

Bandwidth 24,285 24,285 3,505 2,665 1,333 5,331 5,197 6,241

R? 0.000 0.051 0.004 0.086 0.160 0.056 0.079 0.069

Eff. no. of obs. 2,002 1,932 726 588 307 914 897 1,014

Notes: Panel A presents regression results for Border 1, while Panel B displays the corresponding
results for Border 2. The first row in each panel reports the mean of the outcome variable for
the relevant sample. Columns 1-2 report OLS specifications using the full sample, with and
without controls. Columns 3-4 present RD specifications, both with and without controls, where
the discontinuity is determined by the share of support for the carbon tax reform (SO). These
columns restrict the sample to the MSE-optimal bandwidth, k. Columns 5-8 explore alternative
RD specifications, combining control functions and bandwidth choices: linear with E/Q, linear
with QiL, quadratic with fL, and cubic with h. Covariates include prior information treatments, age,
gender, income, years of education, number of household members, home size, apartment residency,
presence of an electrical heating system, and municipality fixed effects. Robust standard errors
clustered by municipality are reported in parentheses. *** ** and * denote significance at the
1%, 5%, and 10% levels, respectively.
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Figure 1.10: Objective and Subjective Net Gains From the Tax Shift

Notes: The figure shows the cumulative density functions for ”objective” (black) and sub-
jective (blue) net gains. The dashed line represents the distribution of objective gains under
the assumption of totally inelastic expenditures.
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Chapter 2

Using Revenue to Reduce Resistance to Carbon Pricing

Jens Ewald, Justine Bourdenet & Thomas Sterner

Abstract

We study how revenue use influences public attitudes for carbon pricing.
Surveying over 20,000 citizens across Germany, France, Italy, Poland,
and Romania, we find that while many remain undecided, direct support
does not exceed 50 percent. Using a split-sample experimental design,
we show that earmarking revenues for green investments or refunding
them domestically increases support by about eight percentage points
compared to allocating revenues to state budgets. Directing revenues to
the poorest EU citizens does not increase support. Notably, revenue use
is especially influential among respondents with low trust in their gov-
ernment; for these individuals, progressive refunds are the most effective
approach to boosting policy support. We also find comparatively high
support for taxing aviation fuels.
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2.1 Introduction

As climate change threats intensify, carbon pricing has become central to the
European Union’s climate strategy, primarily through the EU Emissions Trad-
ing System (ETS). Established in 2005, the ETS is a cap-and-trade system with
tightening caps, covering large emitters like power generation and heavy indus-
try. Revenue generated from auctioning emission allowances predominantly
returns to member state budgets or to EU funds, where it is used to facilitate
the transition away from fossil fuels. The EU’s Fit for 55 package raises ambi-
tions, introducing many additional programs including EU ETS 2 (scheduled
to be operational in 2027) to target emissions from transportation and heat-
ing under the Effort Sharing Regulation (ESR). The program also includes the
Carbon Border Adjustment Mechanism (CBAM) to impose carbon costs on
imports with high embodied emissions and a number of EU funds to support
vulnerable groups, particularly in low-income EU countries. These initiatives
align with the EU’s ambitious emissions targets, likely driving up carbon prices
as allowances decrease, raising public acceptance challenges.

Policy acceptance has become a key concern and potential stumbling block
for EU climate policy. The literature on public acceptance of carbon pricing
identifies three primary concerns that influence support: self-interest, environ-
mental efficiency, and fairness or concern that low-income or rural households
will be hurt. Transparent and targeted revenue allocation strategies have the
potential to alleviate these concerns by addressing cost burdens, demonstrating
environmental efficacy, and ensuring equitable distribution of costs and bene-
fits. The standard policy has long been to respect the integrity of the national
democratic budget process and put all money into the treasury to be allocated
in the way elected politicians find best. This process is often poorly understood
and sometimes not trusted. A more attractive option may then be some form
of green spending which helps clarify that the purpose is to deal with the cli-
mate crisis. Another frequently discussed revenue use is refunding—returning
the revenue to citizens to emphasize that the purpose is changed relative prices
and not additional taxation. However, this approach is controversial in public
finance due to the excess burden of taxation and associated deadweight losses,
which can undermine efficiency gains. In some cases this may be motivated by
other goals such as redistribution but this effect then has to be big enough to
counteract the deadweight loss.

This research aims to ascertain the revenue allocation method that most
effectively boosts acceptance of carbon pricing. To achieve this objective, we
conduct a split-sample survey experiment across five significant EU member
states: Germany, France, Italy, Poland, and Romania. This methodological
approach facilitates causal inference of treatment effects and enables cross-
country comparisons, thereby increasing the generalizability of our findings.
These countries were selected for their large size and political importance, as
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well as their differential income levels and environmental contexts. Collectively,
they account for about 60% of the EU’s population and emissions. By imple-
menting a consistent survey design and standardized questions across these key
nations, this study provides a comprehensive analysis of how various revenue
allocation strategies impact public support for carbon pricing within the EU.

This paper makes several significant contributions to the literature on pub-
lic attitudes on carbon pricing . First, we provide a nuanced and consistent
analysis of attitudes toward revenue allocation across several major and diverse
European countries. Second, we extend beyond the traditional focus on green
spending and general budgetary use by examining and comparing three dis-
tinct revenue refunding schemes: equal per-capita refunding at the national
level, progressive national-level refunding, and a novel progressive refunding
at the EU level—specifically targeting the poorest EU citizens. Third, we
uniquely evaluate public acceptance of EU redistributive mechanisms such as
the EU Innovation and Modernization Funds, explicitly designed to enhance so-
cial acceptance of climate policy across Europe. Fourth, our study offers an im-
portant methodological advancement by directly comparing the most common
survey method of eliciting preferred revenue uses with a rigorous split-sample
experimental approach, enhancing causal inference about the impacts of rev-
enue use. Finally, our design explicitly captures both increased support and
reduced resistance to carbon pricing reforms, thereby offering a comprehensive
understanding of public attitudes.

To contextualize our analysis and better understand the diverse responses to
carbon pricing, it is essential to examine the distinct climate policy landscapes
and socio-economic conditions of each selected country. Germany and France,
as climate leaders, have pursued ambitious carbon pricing initiatives. Germany
introduced a national carbon price in 2021 for sectors outside EU ETS 1, direct-
ing revenues to household rebates and green investments. France, despite its
nuclear-powered energy mix, faced significant public resistance exemplified by
the Yellow Vest protests, leading to cautious tax increases. Italy participates in
the EU ETS without additional carbon taxes, relying on EU-supported initia-
tives; high gasoline taxes have reduced fuel consumption, though public support
remains mixed due to regional vulnerabilities.

Poland and Romania represent the EU’s lower-income members, dependent
on coal and energy-intensive industries. Poland allocates ETS revenue to sup-
port coal-dependent regions, while Romania focuses its limited fiscal resources
on energy transition projects. These countries highlight the EU’s diversity in
income levels and fossil fuel dependency. The varied positions of influential EU
nations—Germany and France alongside Italy, Poland, and Romania—provide
a robust basis for exploring how revenue allocation impacts public support for
carbon pricing in different contexts.

Our regression analysis of the treatment effects, controlling for various so-
ciodemographic factors, political orientations, and country-fixed effects, demon-



62 OPPOSITION TO CARBON PRICING

strates that revenue allocation significantly influences policy attitudes across
all studied countries. Specifically, strategies involving green spending and na-
tional refunding to citizens—whether uniformly distributed or targeted to low-
income households—increase acceptance by approximately eight percentage
points compared to allocating revenue to the state budget. In contrast, progres-
sive refunding at the EU level does not produce the same effect, garnering addi-
tional support solely in Romania, likely because Romania is one of the primary
beneficiaries. These results underscore the essential role of earmarked revenue
allocation in addressing public concerns related to carbon taxation. However,
contrary to expectations and existing literature that identifies green spending
as a strong predictor of support, we find little to no difference in support lev-
els between green spending and national refunding treatments. Furthermore,
regression analyses incorporating interaction terms reveal that refunding strate-
gies are particularly effective among traditionally hard-to-convince groups, such
as individuals with low trust in government.

Our analysis also reveals that political orientations, particularly as mea-
sured by the GAL-TAN scale, are significant determinants of support for carbon
pricing. Respondents identifying with Alternative and Libertarian ideologies
demonstrate substantially higher acceptance of carbon pricing, whereas those
aligning with Traditional, Authoritarian, and Nationalist ideologies exhibit in-
creased skepticism. This novel finding underscores the critical importance of
nuanced political identities in shaping climate policy acceptance, extending
our understanding beyond the conventional left-right ideological framework. It
highlights the need for policymakers to consider these multifaceted political
dimensions when designing and implementing carbon pricing strategies to ef-
fectively address diverse public attitudes and enhance policy support.

Additionally, we examine the specific case of carbon pricing for aviation
and the role of EU funds financed by EU ETS revenues in shaping public
attitudes. Carbon pricing of aviation fuel receives higher support compared
to general carbon pricing—likely due to its greater environmental impact and
the socio-economic profile of air travelers—and a replication of the revenue
split-sample experiment shows that revenue allocation strategies only play a
very minor role in this context. Furthermore, we find that EU funds designed
to support lower-income member states, such as Romania, receive strong ac-
ceptance. This contrasts with the general unpopularity of refunding revenues
to poorer countries and shows some potential for international redistribution
mechanisms within the EU through such channels.

The remainder of this paper is organized as follows: Section 2.2 reviews
the existing literature on public acceptance of carbon pricing and revenue al-
location strategies. Section 2.3 details the survey methodology, including data
collection, sample characteristics, and survey design. Section 2.4 presents the
empirical results, analyzing the impact of different revenue allocation methods
on public support for carbon pricing. Finally, Section 2.5 concludes the study
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by discussing the policy implications of our findings and suggesting directions
for future research.

2.2 Literature

For all the frustration that some feel at the slow progress of climate policy, a
solid majority now understands that climate change is real and wants something
to be done about it (Dechezleprétre et al. 2025). Most economists believe
that raising the price of fossil emissions is one key policy. However, there are
often protests against carbon taxation in its various guises (Ewald, Sterner,
and Sterner 2022; Douenne and Fabre 2022; Driscoll 2023). Broadly speaking,
people either react against their effect on their own economy or think the taxes
are unfair to other groups (such as the poor) — or finally, they do not believe
they are effective in reducing emissions.

There is a recent but extensive literature on the social acceptability of cli-
mate policies in general and carbon taxation in particular, as well as on the
determinants of protests against such taxes, that we now have several excellent
reviews. Bergquist et al. (2022) find that the strongest factors explaining cli-
mate policy support are perceived distributional fairness and climate effective-
ness. Several studies have recently emphasized the dominance of the efficiency
argument. As Maestre-Andrés, Drews, and Bergh (2019) put it, “[sjomewhat
surprisingly, most studies do not arrive at clear public preferences for using
revenues to assure fairer policy outcomes, notably by reducing regressive effects.
Instead, many people prefer using revenues for environmental projects...” [em-
phasis added]. Similarly, a recent and thorough meta-analysis of the survey-
based literature on the role of revenue in the support for carbon pricing was
published by Valencia et al. (2024). Using a machine-learning-assisted screen-
ing of the literature, their final dataset includes 70 surveys in 26 countries with
over 100,000 respondents. They find that explaining that revenues from the
tax are used somehow generally increases support to some extent. Still, the
only method that increases support statistically significantly in their model is
earmarking the generated tax revenue for green spending. Contrary to what
some economists, political scientists, and others say, other revenue uses, includ-
ing revenue recycling equally to all citizens, do not appear to have the same
effect.

Most survey evidence on the determinants of support for climate policies
comes from wealthy countries. However, Dechezleprétre et al. (2025) included
respondents from 20 different high- and middle-income countries. They found
that support hinges on perceptions of policy effectiveness, distributional im-
pacts, and the cost burden on households. Moreover, they showed that ad-
dressing these concerns through informational videos can boost public support
for climate policies. Harring et al. (2024), in turn, show the importance of
revenue use in low-income countries. Recently, climate policy experts have also
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been surveyed, and they appear to favor taxes over permits not only in Europe
but even in the US and Global South. They also favor Border carbon ad-
justment tariffs (Nesje, Schmidt, and Drupp 2024; Drupp, Nesje, and Schmidt
2024).

In addition to the geographical bias, many studies suffer from a couple of
other methodological deficiencies that this study intends to address. The first
of these concerns the study design details of how data is collected and analyzed.
Typically, people are asked how much they favor fuel taxes or revenue uses, and
the answers are given on something akin to a Likert scale (for example, rating
from 1 to 5 or from “very bad” to “very good” or strongly disagree to agree
strongly). The authors can then analyze the relationship between this scale
and other variables like age, income, knowledge, etc. A first point to note is
that such a scale is merely ordinal and not cardinal, and a second point is that
this method captures only respondents’ stated preferences. Thus, it does not
provide evidence on how a particular revenue use would causally affect public
support or voting behavior regarding a carbon pricing reform.

We believe this paper makes several key contributions to the literature:
First, to the best of our knowledge, this is the first multinational study to ex-
perimentally vary revenue use, enabling us to causally estimate the impact of
earmarking revenues on attitudes towards carbon pricing. Specifically, we use
a standard survey question—asking respondents directly about their preferred
revenue use—as well as a rigorous split-sample experimental design, systemati-
cally varying presented revenue use across respondents. This approach enables
a crucial methodological comparison that has previously been absent in the
literature. Such a comparison is particularly valuable because it helps poli-
cymakers distinguish between respondents’ stated preferences and the actual
determinants of public support when designing effective carbon pricing poli-
cies. Additionally, implementing this experimental design consistently across
five EU member states provides robust methodological foundations, allowing
for precise cross-country comparisons.

Second, we specifically examine the causal effects of progressive revenue
recycling at both the national and EU levels. Previous studies have largely
neglected the complexity of international redistribution within the EU. The
background is a realization that fairness issues between countries may be more
important than fairness issues within them. In a large survey of the incidence
of carbon taxation in Europe, Feindt et al. (2021) show that carbon taxation
is (contrary to what is often asserted) generally neutral and sometimes even
progressive within most EU countries.! However, if the EU is treated as one

I'Whether a tax on some particular consumption item is progressive or regressive is of
course an empirical issue that may vary between countries and years. Words like “progressive”
(not to speak of words like “fair”) have many meanings. Here we refer to a fairly technocratic
measure. If the population is divided into say deciles then a tax is said to be progressive
if the richer deciles pay more (as a share of their budget) than the poorer deciles, see Suits
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entity and we rank the citizens by deciles or the EU population, there is rather
strong regressivity in the first four deciles. A closer inspection shows that the
citizens of the lowest deciles, defined in this way, are mainly citizens of Bulgaria,
Romania, and other very low-income countries in the European context. It is
thus the poor in Bulgaria and Romania who would be bearing a regressive
burden if carbon was equally taxed across the EU. It is also for this reason that
the EU has solidarity funds. Inspired by this knowledge, we include three forms
of revenue recycling to citizens: equal to all at a national level, progressive at
a national level, and finally progressive at the EU level — which means sending
some of the revenue to the poorest citizens — and thus indirectly to the poorest
countries of the union where these citizens live.

A third contribution of this study is to look not only at general carbon
pricing but also at carbon pricing for aviation. Aviation is special for several
reasons: i) The climate effect is larger per unit of fuel (since there is a high-
altitude effect ). ii) The “taxpayers” are not generally poor or identified as
low-income. iii) Despite these two reasons, these fossil fuel users are not taxed.
Therefore, it is interesting to compare attitudes to carbon pricing in aviation
and its revenue use.

Finally, we provide the first assessment of public acceptance of the EU funds
currently funded by revenues from the EU Emissions Trading System, filling a
notable gap in the existing literature.

We thus focus our study on one particularly important issue: the role played
by different uses of the revenue generated. The survey of experts mentioned
above finds low support for the lump-sum transfers preferred in many eco-
nomics textbooks. Instead, there is a nuanced variety of support depending
on the country, including earmarking for green technologies, renewables, and
R&D, as well as support for those particularly affected -both firms and individ-
uals. The question remains, however, whether the choice of revenue use affects
people’s actual support for carbon pricing (rather than just stated preferences
for a revenue use). So far, there have only been a few attempts in specific
locations to disentangle this. Maestre-Andrés et al. (2021) perform a survey
experiment in Spain that includes treatments on revenue refunding and climate
investments and combinations thereof. They show that spending revenues on
climate projects maximizes acceptability, although mixtures of different rev-
enue uses are also popular (e.g., funding climate projects and compensating
low-income households). They also find information provision can increase
acceptability.

(1977). There are numerous technical details in measuring this. One of the difficulties is
that measures of income are often incomplete and unreliable. It is therefore common to
use, instead, a measure of total consumption which is assumed to reflect a level of “life-time
income”. However, there is some evidence that studies using reported income show more
regressivity than those using “life-time income” (Sterner 2012).
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By contrast, Woerner et al. (2024), find, in an incentivized study for Ger-
many, that equal monetary refunding outperforms other alternatives, including
green spending and progressive refunding. It is also worth noting that Milden-
berger et al. (2022) analyze revenue recycling treatments in the two countries
that actually have such schemes, Canada and Switzerland, and find that respon-
dents underestimate the refunds and that these (equal, per capita) refunds do
not appear to have much effect on support.

In summary, while the existing literature provides valuable insights into pub-
lic attitudes towards carbon pricing and revenue recycling, significant gaps re-
main—particularly regarding the causal impact of specific revenue uses in multi-
national contexts, the role of international progressivity, and sector-specific
carbon pricing schemes such as aviation. By addressing these gaps through
a rigorous experimental design across multiple EU countries, this study offers
evidence-based guidance for policy design aimed at increasing the social and
political feasibility of effective climate policies.

2.3 The Survey

2.3.1 Data

Data Collection: The data for this study was collected between May 2024
and August 2024 through an online survey, across five EU countries: Germany,
France, Italy, Poland, and Romania.?2 The survey aimed to gather compre-
hensive information on public attitudes toward carbon pricing and preferences
regarding revenue use. We worked with the survey firm FEnkdtfabriken AB
which maintains panels of participants from each country and administered
the survey through targeted online invitations. Participants were rewarded
with compensation that varied by country and respondent, including cash, gift
cards, and loyalty points.

To ensure national representativeness, panel participants were to different
degrees screened based on gender, age, income, and urban versus rural resi-
dence in the different countries. We ensured however that quotas regarding
age quintiles and gender did not deviate from national statistics by more than
5%.3

2Given recent evidence highlighting the sensitivity of climate policy attitudes to energy
price fluctuations (see Chapter 1 of this dissertation), the timing of our survey is particularly
advantageous. It was conducted during a period of relative energy price stability, with oil
prices averaging approximately USD 80 per barrel.

3We ultimately had to relax the age quotas to 10% to facilitate the sampling process.
Still, for the oldest group, it was not possible to fit national statistics. In our analyses, we
use survey weights to compensate for the underrepresentation of the elderly, as discussed
below.
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Data Quality: The survey included 20,770 respondents with approximately
4,000 participants per country. The median time to complete it was 13 min-
utes. Excluding respondents who answered too quickly to the questionnaire or
provided careless responses (5% of the sample), our main sample counts 19,709
respondents. We show in Table 2.3 and Table 2.4 in Appendix Section 2.A.1
that our main results are robust to the inclusion of these 5% participants and
robust to dropping the respondents that completed the survey in less than 10
minutes, a more stringent cutoff.

The survey was translated into each country’s primary language by native
speakers, including at least one native-speaking researcher, to ensure compre-
hension and cultural relevance. Rigorous pilot testing was conducted in April
2024 to validate question clarity (see page 87 in Appendix Section 2.A.1 for
more details about data collection and data quality).

Sample Description: Comparing the sample characteristics to 2021-2023
national statistics (see Table 2.5 in Appendix Section 2.A.1), we find that our
sample is relatively representative. Still, among respondents to our online sur-
vey, the elderly and pensioners are slightly underrepresented, as well as the least
educated and low-income respondents. To achieve a better representability of
the populations, we weight the sample by age, gender, education, and income,
stratified by country, based on national statistics (from Eurostat, OECD, and
ILO) as reference parameters. Moreover, the survey questionnaire was based on
2022 income quintile thresholds, the latest available from a single institution at
the time. Due to wage inflation in 2023-2024, using 2022 quintiles leads to over-
estimating the share of respondents in top quintiles. We estimate 2024 quintiles,
imputing wage inflation in 2022 and 2023: hereby, the corrected quintiles are
not equal to 20% anymore. These corrected quintiles serve as reference points
for the weighting procedure. See page 92 in Appendix Section 2.A.1 for more
details about data representativeness and weighting. Table 2.5 confirms that
after weighting, the sample characteristic aligns well with national statistics
across countries. The sample remains somewhat less representative regarding
labor market outcomes.

2.3.2 Survey Design

The survey consisted of 60 questions divided into five sections. The first section
asked respondents about their views on climate change and climate policy,
including the perceived importance of climate change as a societal issue.

The second section is where we have placed our first survey experiments
examining the effect of revenue use on EU carbon pricing. It starts with an
explanatory text: ”The European Union is developing its climate policy. It
will consist of rules and regulations (like the fuel blending mandate), taxes on
emissions, and permit trading schemes (like the EU Emissions Trading System).
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One result is that the price of fuels will rise and there will be revenue generated
for the EU and its member states (the revenue comes from auctioning permits
or from taxes).” Then we ask: ”Consider an EU policy that makes it more
expensive to emit carbon and implies a rise in fuel prices for all firms and
individuals throughout the EU by 11 cents per liter for diesel and heating oil,
10 cents per liter for petrol and 9 cents per cubic meter (about 1 cent/kWh)
for natural gas. [Random insertion of revenue use text treatments]”. The
price increases mentioned correspond to an increase of the carbon price with
45 EUR/tCO2, corresponding to the price ceiling (and likely price) of emission
rights in EU ETS 2. The five distinct text treatments are inserted at random
where the square brackets are, detailing the different revenue uses.

The first treatment reads “The revenues will be earmarked for actions that
deal with climate change, for example more renewable energy and better insu-
lation of buildings, houses, and apartments.” We will refer to this alternative
as “green spending”. The second treatment is: “The revenues will be refunded
equally (through bank transfers or checks) so that each citizen gets an equal
share of their country’s revenues.” We will refer to this alternative as “uniform
refunding” (note, however, that some would also consider this as progressive).
The third is: “The revenues will be refunded (through bank transfers or checks)
so that the poorest get the biggest share of your country’s revenues and the
richest get nothing”. We will refer to this alternative as “progressive refunding”.
The fourth is: “The revenues will be refunded to EU citizens (through bank
transfers or checks) so that the poorest citizens in the EU get the most and
the richest get nothing. This implies most of the revenues go to countries like
Romania in which people on average have lower incomes”. We will refer to this
alternative as “EU progressive”. Finally, the fifth and last treatment that we
use as the reference treatment in some of the analysis is: “The revenues will go
to the general budgets of each EU member state and can be used for general ex-
penditures or to lower other taxes depending on what the national government
decides.” We will refer to this alternative as “general budget”. Note that this
is the standard default option for practically all taxes.* Then we ask: ”Would
you support such a policy?” and provide the answer alternatives “Yes”, “No”,
and “Don’t know/No opinion”.

4We assert that the natural default for new taxes is to direct revenues into the general
budget, as is common in most jurisdictions. (Note that this distinguishes taxes from fees,
which may be earmarked for specific regional or ministerial purposes, whereas tax revenues
typically go to the treasury.) In several studies, we observed that carbon pricing policies are
often presented without specifying revenue allocation, sometimes implying that the revenues
are either not used or do not exist. Such ambiguity is problematic, as it may bias public
opinion against green taxes—after all, people would be upset if the revenues were simply
wasted—or leave respondents to assume a revenue use with unknown implications for their
support. To eliminate any confusion, we explicitly specify a single use for the revenues in
every alternative scenario.
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Next, we repeat the same experiment but focus only on the aviation sector.
We state: “Now, let us consider specifically the aviation sector. Aviation is
today basically exempt from fuel taxes in most countries. There is currently a
suggestion to include all fuel consumed on flights within the EU into the EU
Emissions Trading System (EU ETS), which would make aviation fuels more
expensive and increase the price of flight tickets accordingly. People who fly
would thus face a similar cost for their carbon emissions as those who travel
by other means. The revenue would be used the same way as in the previous
question: [insertion of same revenue use treatment as in previous question]. The
treatments in this experiment thus stay constant from the previous one to avoid
any interaction effects between treatments. We then ask: ”Would you support
such a policy for aviation?” and provide the answer alternatives “Yes”, “No”,
and “Don’t know/No opinion”. Table 2.6 in Appendix Section 2.A.2 shows
that the randomization process went well as socioeconomic characteristics are
evenly distributed among the different treatment groups.

We then ask the respondents other questions about environmental policy
preferences. Including a more standard way of asking about revenue use prefer-
ences: “If EU climate policy increases the cost of carbon emissions and collects
revenues for the EU and its member states, where would you prefer the revenue
to go? Please select your favorite option.” We then provide the same options
as our treatments in the above-described experiments. We also ask specifically
about the EU funds that receive some of the current EU ETS revenues: the
Innovation Fund and the Modernization Fund. We ask “How would you view
the allocation of revenues from EU climate policy towards an EU funding pro-
gram for projects concerning innovative low-carbon technologies?” and “How
would you view the allocation of revenues from EU climate policy towards an
EU funding program that aims to aid lower-income EU countries in achieving
climate neutrality by modernizing energy systems and promoting renewable
energy?”. The answer alternatives are on a five-point Likert scale ranging from
“Very favorable” to “Very negative”.

The third section of the survey concerns personal energy consumption habits,
including vehicle ownership and fuel usage. The fourth section focuses on
understanding of climate mechanisms, asking questions on topics like carbon
emissions, energy sources, and climate impacts. The final section collected
demographic and socioeconomic information, such as age, income, occupation,
and political orientation.

Appendix Section 2.A.3 provides the most relevant survey excerpts as well
as links to the complete survey, available in English, French, German, Italian,
Polish, and Romanian.
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2.4 Results

2.4.1 Policy Attitudes and Revenue Use

As discussed in Section 2.2, several studies have shown that respondents ex-
press a preference for certain revenue uses. The exact choice varies between
countries, and social groups, but earmarking for environment, social and wel-
fare objectives often vie for first place with various kinds of refunding (equal or
progressive). General budget use is more seldom the top choice of the average
respondent.

The most common methodology for eliciting such preferences is also the
most obvious: simply asking the respondents to select their preferred revenue
use. The results for our respondents using this format are shown in Figure 2.1.
Looking first at the pooled results for all five countries, the results mirror
those in previous work. Generally, the “budget” alternative is not very popu-
lar. Instead, the most popular is green spending, closely followed by uniform
refunding and finally by progressive refunding at the national level. The very
least popular is the progressive refunding at the level of the whole EU. The
results vary somewhat at the country level: Uniform refunding is more popular
in France. Otherwise, earmarking for green spending is most popular in all the
other countries. Unsurprisingly, since Romania would be a major beneficiary
(as mentioned explicitly in the survey), progressive refunding at the EU level
stands out as being very popular in Romania. However, it is striking how it
is starkly rejected in all the other countries, including Poland, which is not a
high-income country in an EU context.

This question format gives a ranking of preferences. Still, it does not really
give convincing evidence of whether the resistance against carbon pricing (or
support for it) would increase or by how much, depending on the revenue use.
To study this, we turn to the split-sample experiment in which each respondent
is given one carefully designed revenue use scenario and is asked whether he or
she supports, opposes, or prefers not to answer. The respondents are randomly
assigned one of the five revenue use scenarios. The results are summarized at
the aggregate level in Figure 2.2. Generally, support is often but not always
higher than resistance for most countries and options. If we start with aggre-
gate results for all the countries (in the top-left panel), we see that the three
policies with earmarking or refunding all increase support compared to allo-
cating the revenues to the general budget or EU-progressive refunding (green
bars). They all achieve close to 50% support, while the “budget” option gives
just over 40%. If we instead focus on opposition to the policies (red bars), we
see that opposition to the tax is lowest for (uniform) refunding, with (national)
progressive as second and green spending as third. Opposition is even stronger
for the “budget” and EU-progressive options, suggesting that those who op-
pose carbon taxes are not enthusiastic about putting money in the “budget”
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Figure 2.1: Preferred Revenue Use for Carbon Pricing

Notes: Each bar shows the share of respondents indicating their most preferred use of carbon
tax revenue among the five alternatives. “Green” denotes earmarking for green spending,
“Uniform” is domestic uniform refunding, “Prog.” is domestic progressive refunding, “EU”
is EU-wide progressive refunding, and “Budget” allocates revenue to the general national
budgets. Whiskers represent 95% confidence intervals.

nor transfers to low-income countries. Not even to green spending. T-tests
and Mann-Whitney-Wilcoxon tests show that, overall, using green spending
compared to uniform or progressive refunding does not have any statistically
significant effect on support (see Table 2.7 in Appendix Section 2.A.2). Simi-
larly, using EU progressive refunding instead of an allocation to general budgets
does not generate a significant change in carbon pricing support. Clearly, the
determinants of opposition and support may be quite different, and a policy-
maker must determine which will ultimately be most important for the success
of a reform.

Looking at individual country results, we see that domestic progressive
refunding raises acceptance in Italy and France, for instance, but it also raises
opposition, particularly in France. It is thus a polarizing option, as might be
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Figure 2.2: Attitudes Toward Carbon Pricing by Revenue Treatment

Notes: Each panel shows the share of respondents who support (green bars), have no opinion
(yellow bars), or oppose (red bars) carbon pricing for five possible uses of the tax revenue:
“Green” denotes earmarking for green spending, “Uniform” is domestic uniform refunding
to all households, “Prog.” is domestic progressive refunding, “EU” is EU-wide progressive
refunding, and “Budget” allocates revenue to the general national budgets. “Pooled Sample”
includes all respondents combined; other panels split by country. Whiskers indicate 95%
confidence intervals.

expected. Carbon taxation is generally popular in Romania (particularly with
the EU-progressive refunding—which is amply logical since they would be big
beneficiaries) but not in Poland. Although there has been some convergence in
income lately, Romania has traditionally been considerably more low-income
than Poland. In an EU comparison, Poland is more of a mid-level income
country. At the same time, Poland is considerably more dependent on coal,
making carbon taxation more sensitive there.

To more formally quantify these effects and explore additional drivers of
support in our sample, we turn to regressions. Table 2.1 presents results from
regressions on support for an increase in fuel prices from the survey experiment:
column 1 regresses support on tax revenue recycling options, and the results
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in column 2 control for country-fixed effects. In column 3, demographic con-
trols for gender, age, education, occupation, residence, income, and household
composition are added (Table 2.8 and Table 2.9 in Appendix Section 2.A.2
provides detailed results about demographic characteristics). As the data col-
lection occurred at the time of the 2024 EU Parliament election, to avoid cap-
turing salience effects due to elections, we control for whether the respondent
answered our survey before or after the 9" of June. Column 4 additionally
includes other variables of interest. As our dependent variable is binary, we
also estimate the model using a probit specification to allow for the non-linear
relationship between the predictors and the probability of support. Column 5
displays the marginal average effects from the probit specification.

We first note that both green spending and domestic refunding are associ-
ated with an increase in support by 6-7% in the simple model specifications in
columns 1-3. Isolating the treatment effect further by including other politi-
cal variables in the regression such as approval of current climate policy, trust
in government, and the political scales “right-left” and “GAL-TAN” yields
slightly higher estimates of around 8% (column 4). Uniform refunding gives
similar but slightly lower increases in support. Refunding that is progressive
at the level of the EU does not increase support (all these statements use the
“budget” alternative as the point of reference). When running the regression
specification in column 4 separately for each country the coefficients display
very similar to the variation in means in Figure 2.2 (see Table 2.10 in Appendix
Section 2.A.2 for regression results).

The analogous regression results using “opposition” as the dependent vari-
able are presented in Table 2.2. They indicate that opposition responds some-
what differently than support to the revenue treatments, though the same three
revenue-use options remain influential, albeit with varying magnitudes. Uni-
form refunding stands out as especially effective, reducing opposition by about
11 percentage points, followed by domestic progressive refunding at roughly 8
percentage points. Green spending decreases opposition by around 5 percent-
age points, placing it third in effectiveness in reducing opposition. EU-level
progressive refunding does not differ significantly from the budget treatment
in its effect on opposition.

The main conclusion from these results is that when presenting a policy
package, having some distinct revenue use can increase support (and reduce
resistance). Still, the differences between green spending and refunding appear
insignificant. Green spending does not stand out as much in increasing support
as suggested by questions asking respondents to choose preferred revenue use.
This is a somewhat important point: while respondents might say they prefer
green spending, in an actual choice situation such spending does not appear
to increase policy acceptance of carbon pricing more than refunding. Instead,
we find that three of the alternatives for “active or visible use” of the revenue
increase acceptance compared to the standard budget option.
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Table 2.1: Support for Carbon Pricing
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Table 2.1 (Continued)

OLS Probit AME
(1) (2) 3) (4) (5)
Revenue treatment
Green spending 0.070***  0.067**  0.081*%**  0.087*** 0.086***
(0.013) (0.015) (0.011) (0.010) (0.010)
Uniform 0.070%**  0.067***  0.080*%**  0.079*** 0.080%**
(0.015) (0.008) (0.007) (0.005) (0.004)
Domestic progressive 0.075%%*%  0.077*%*  0.085%**  (.082%** 0.084%**
(0.015) (0.012) (0.013) (0.012) (0.009)
EU progressive —0.011 —0.014 —0.006 —0.005 —0.006
(0.014) (0.040) (0.037) (0.033) (0.032)
Concerns for climate change
Some —0.149%** —0.167***
(0.013) (0.018)
Low —0.172%** —0.215%**
(0.023) (0.028)
Country’s climate policy
Ambitious enough 0.002 0.005
(0.018) (0.016)
Too ambitious 0.018 0.012
(0.019) (0.016)
No opinion —0.029 —0.035
(0.040) (0.037)
EU’s climate policy
Ambitious enough —0.026** —0.026**
(0.013) (0.012)
Too ambitious —0.149%%* —0.146%**
(0.031) (0.030)
No opinion —0.151%%* —0.155%**
(0.015) (0.016)
Fuel price protest group
Part of 0.044 0.050
(0.029) (0.032)
Support —0.039 —0.041
(0.033) (0.034)
Understanding —0.075%* —0.075%**
(0.018) (0.020)
Don’t want to say —0.076 —0.075%*
(0.036) (0.037)

(continued on next page)

OLS Probit AME
(1) 2) 3) (4) (5)
Trust
National government 0.043%*** 0.043***
(0.006) (0.005)
Local government —0.007 —0.006
(0.006) (0.006)
EU Parliament 0.059%** 0.055%**
(0.006) (0.006)
UN 0.012* 0.012**
(0.006) (0.006)
Left-right political scale
Neither left nor right —0.036** —0.035%**
(0.012) (0.011)
Right —0.022 —0.021%*
(0.013) (0.009)
Don’t want to say —0.108*** —0.106%**
(0.005) (0.004)
GAL-TAN political scale
Mixed views —0.058*** —0.053%**
(0.010) (0.010)
TAN —0.071%** —0.069%**
(0.009) (0.010)
Don’t want to say —0.129%F* —0.1477%*
(0.014) (0.017)
Intercept 0.413***  (.388***  (.363** 0.650***
(0.010) (0.013) (0.084) (0.067)
Country fixed effects v v v v
Demographic controls v v v
R? 0.006 0.037 0.073 0.202
N 19,700 19,709 19,709 19,709 19,709

Notes: Robust standard errors clustered by country in parentheses. *** ** and * indicate sig-
nificance at the 1%, 5%, and 10% levels, respectively. Reference categories are revenue allocated
to the general budget, high concern for climate change, view that national and EU climate pol-
icy is not ambitious enough, opposition to fuel price protests, left political orientation, and GAL
political orientation. Demographic controls include gender, age, education, occupation, income
quintile, urban/rural residence, and household composition. Coefficients for demographic controls
and country fixed effects are omitted here for brevity but reported fully in Table 2.8 in Appendix
Section 2.A.2.
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Table 2.2: Opposition to Carbon Pricing

OLS Probit AME
(1) 2) ®3) (4) (5)
Revenue treatment
Green spending —0.042%** —0.040 —0.048*  —0.055** —0.055%**
(0.012) (0.019) (0.019) (0.015) (0.016)
Uniform —0.111%%% —0.108%** —(.118%** —(.117*** —0.114%%*
(0.014) (0.006) (0.010) (0.011) (0.011)
Domestic progressive —0.090%** —0.089*** —(0.094*** —(.089*** —0.088***
(0.014) (0.009) (0.010) (0.010) (0.011)
EU progressive —0.011 —0.007 —0.014 —0.018 —0.018
(0.014) (0.037) (0.038) (0.030) (0.032)
Concerns for climate change
Some 0.117%** 0.110%**
(0.015) (0.013)
Low 0.209%** 0.221 %+
(0.019) (0.024)
Country’s climate policy
Ambitious enough 0.013 0.011
(0.012) (0.011)
Too ambitious 0.036 0.030%*
(0.018) (0.016)
No opinion —0.015 —0.019
(0.026) (0.023)
EU’s climate policy
Ambitious enough 0.003 0.004
(0.017) (0.018)
Too ambitious 0.164%** 0.158%**
(0.020) (0.020)
No opinion 0.003 0.003
(0.012) (0.011)
Fuel price protest group
Part of —0.037 —0.037
(0.023) (0.024)
Support 0.052* 0.051%*
(0.021) (0.022)
Understanding 0.037* 0.038**
(0.015) (0.015)
Don’t want to say —0.077* —0.072%**
(0.029) (0.027)

(continued on next page)
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Table 2.2 (Continued)
OLS Probit AME
(1) (2) (3) (4) (5)
Trust
National government —0.039%** —0.039%**
(0.006) (0.005)
Local government 0.012 0.010
(0.008) (0.007)
EU Parliament —0.056%** —0.053%**
(0.006) (0.007)
UN —0.018* —0.018**
(0.007) (0.008)
Left-right political scale
Neither left nor right 0.012 0.011
(0.022) (0.021)
Right 0.034* 0.032%*
(0.015) (0.014)
Don’t want to say 0.027 0.025
(0.018) (0.017)
GAL-TAN political scale
Mixed views 0.023 0.024**
(0.011) (0.011)
TAN 0.085%** 0.084%**
(0.007) (0.006)
Don’t want to say 0.015 0.019
(0.019) (0.021)
Intercept 0.389*%**  0.406***  0.374**  0.206**
(0.010) (0.013) (0.087) (0.066)
Country fixed effects v v v v
Demographic controls v v v
R? 0.007 0.024 0.038 0.190
N 19,709 19,709 19,709 19,709 19,709

Notes: Robust standard errors clustered by country in parentheses. *** ** and * indicate sig-
nificance at the 1%, 5%, and 10% levels, respectively. Reference categories are revenue allocated
to the general budget, high concern for climate change, view that national and EU climate pol-
icy is not ambitious enough, opposition to fuel price protests, left political orientation, and GAL
political orientation. Demographic controls include gender, age, education, occupation, income
quintile, urban/rural residence, and household composition. Coefficients for demographic controls
and country fixed effects are omitted here for brevity but reported fully in Table 2.9 in Appendix

Section 2.A.2.



78 OPPOSITION TO CARBON PRICING

As economists, it is tempting to point out that the ” Budget” alternative also
implies that the revenue will be used. In fact, the argument for a unified budget
process that most countries have adopted is that the government will make the
best use of resources when the budget is made and that they will then have the
benefit of full and updated information. The fact that this alternative is less
popular should be seen as an important signal. It may for instance mean that
some respondents do not trust the politicians or do not trust (or understand)
the political and budgetary process. Finally, our results also suggest that an
option with a large component of international redistribution at the EU level
(i.e. between countries) is not very popular.

The regression results furthermore highlight that concerns about climate
change are positively associated with support for carbon pricing. Conversely, a
critical view of the EU’s current climate policy correlates negatively with sup-
port. Trust in national governments and the FEuropean Parliament also tends
to increase support, consistent with findings from earlier studies. Surprisingly,
political affiliation on the traditional left-right scale has only a mild impact on
support. The GAL-TAN scale, however, is particularly telling: respondents
who do not identify as more traditional and authoritarian as opposed to “alter-
native and liberal” show considerably more skepticism toward carbon pricing.

2.4.2 Heterogeneous Effects

To further examine how the treatments shape support for carbon taxation
across different groups, we investigate heterogeneous effects with respect to
several key variables: individual concerns about climate change, support for the
current national climate policy, alignment with a fuel price protest movement,
political ideology (positioned along a left-right spectrum), and identification on
the GAL-TAN political scale. We investigate this by interacting each treatment
variable with each of these measures in turn (holding the rest of the model
constant), and present the resulting coefficients of the interaction variables in
Figure 2.3. As before, the treatment in which carbon tax revenues are allocated
to the state budget serves as the reference category.

We find that individuals who express greater concern about climate change
respond particularly positively to the green spending treatment, which in-
creases support by an additional 5 percentage points. Similarly, those who view
their country’s climate policy favorably exhibit a particularly strong positive
response to green spending, with an effect on support of about 10 percentage
points.

In contrast, supporters of a fuel price protest movement appear more neg-
atively disposed toward EU progressive refunding, though this difference does
not reach conventional levels of statistical significance. Turning to trust in gov-
ernment, a one-standard-deviation decrease in trust is associated with a roughly
6 percentage point increase in support for domestic progressive refunding and a
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Figure 2.3: Interaction Effects of Political Variables on Support

Notes: Each panel shows the estimated interaction effects between a political variable and the
revenue treatments. “Green” signifies earmarking revenue for green spending, “Uniform” is
domestic uniform refunding, “Prog.” is domestic progressive refunding, and “EU” is EU-wide
progressive refunding. Revenues allocated to the general state budgets serve as the reference
category. The variables representing low policy ambitions and distrust of government are
z-scores, while the others are indicator variables. The dots represent point estimates, and
the whiskers indicate 95% confidence intervals. Country fixed effects and all standard control
variables are included in the regression specification.
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4 percentage point increase for EU progressive refunding, relative to the state-
budget reference. This pattern suggests that individuals with lower trust in
their government are more persuaded by revenue-allocation mechanisms than
earmark funds for progressive spending, rather than leaving the revenues to the
government’s discretion. This effect is even clearer when using “opposition” as
the dependent variable, see Figure 2.8 in Appendix Section 2.A.4. Contrary to
trust in national government, trust in local government, the EU Parliament, or
the UN does not differentially affect support for carbon pricing (see Figure 2.9
and 2.10 in Appendix Section 2.A.4). Finally, we find no statistically distin-
guishable differences in treatment effects based on individuals’ positions on the
left-right or GAL-TAN political scales.

Following the same approach as above, we also examine how the treatments
interact with respondents’ preferred revenue allocation method when asked to
choose (see Figure 2.4). Individuals who state that they prefer green spend-
ing indeed respond particularly favorably to the green spending treatment, but
react negatively to the EU progressive treatment. Similarly, those who favor
uniform refunding show the strongest positive response to the uniform refund-
ing treatment, though they also exhibit a secondary positive effect from the
green spending treatment. By contrast, respondents who prefer progressive re-
funding appear especially negatively affected by the baseline scenario (in which
revenues go to the general budget), but then respond strongly to both progres-
sive and uniform refunding treatments as well as the green spending treatment.
Next, those who prefer progressive refunding respond particularly well to both
the progressive refunding treatments. Finally, those who favor the general bud-
get respond in fact even more positively to green spending, but become more
skeptical when confronted with the EU progressive treatment. The results are
similar when using “opposition” as the dependent variable, see Figure 2.11 in
Appendix Section 2.A 4.
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Figure 2.4: Interaction Effects of Preferred Revenue Use on Support

Notes: Each panel shows the estimated interaction effects between preferred revenue use
and the revenue treatments. “Green” signifies earmarking revenue for green spending, “Uni-
form” is domestic uniform refunding, “Prog.” is domestic progressive refunding, and “EU”
is EU-wide progressive refunding. Revenues allocated to the general state budgets serve as
the reference category. The dots represent point estimates, and the whiskers indicate 95%
confidence intervals. Country fixed effects and all standard control variables are included in
the regression specification.
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2.4.3 Carbon Pricing for Aviation

Our second survey experiment is completely analogous to the one above but
with carbon pricing specifically for aviation fuel rather than general carbon pric-
ing; the results are shown in Figure 2.5. The results can briefly be described as
quite similar but with a generally higher level of acceptance and lower level of
resistance. For our aggregate data, we now have around 60% support and some-
what over 20% who resist carbon pricing for aviation with the green spending
alternative, which is the most popular. For the various countries and revenue
use alternatives we see a pattern that is relatively similar to what we found for
general carbon pricing; domestic progressive continues to be especially popular
in France and the EU progressive alternative is only really popular in Romania
but otherwise somewhat less popular in the countries. In general, however,
all alternatives receive a generally higher level of support and with less resis-
tance. Table 2.11 in Appendix Section 2.A.2 provide p-values from t-tests and
Mann-Whitney-Wilcoxon tests, showing that green spending earmarking has a
greater and significantly different effect from other revenue recycling options.
For regression results of determinants of support for this policy, see Table 2.12
in Appendix Section 2.A.2.

This level of support can perhaps be explained by some particular facts.
First of all, air travel causes more damage (per unit of fuel) than other com-
parable uses of the fuel because of the high-altitude effect of aircraft burning
fuel. Secondly, most people perceive air travelers as belonging to a group of
people that would be able to pay — they are not, generally speaking, among the
poorest in society. A third factor that is particularly striking in this context
is that airline fuel is typically untaxed everywhere based on old agreements
that were drawn up before there was a general realization of climate change
problems.

2.4.4 Regional Progressivity and EU Fund Preferences

One clear result of our survey is that respondents are quite positive about
refunding tax revenues, but only at the national level. The refunding option la-
beled as EU progressive refunding was not supported in the richer countries but
was strongly supported in Romania, the country with the lowest income in the
EU. EU policymaking in this area may be seen as a very complex package that
serves to create support and avoid strong resistance from all member countries
at the same time as serving overall union-wide objectives in the climate arena.
In fact, it is noteworthy that the EU does dedicate significant resources within
the Fit for 55 package to social and redistributive policies. This includes the es-
tablishment of various funds. The Social Climate Fund stands out as a central
pillar but is complemented by the Innovation Fund, the Modernisation Fund,
and other EU structural funds to mitigate the social and economic impacts of
climate policies, particularly for vulnerable groups and regions. We analyze
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Figure 2.5: Attitudes Toward Aviation Carbon Pricing by Revenue Treatment

Notes: Each panel shows the share of respondents who support (green bars), have no opinion
(yellow bars), or oppose (red bars) aviation carbon pricing for five possible uses of the tax
revenue. “Green” denotes earmarking for green spending, “Uniform” is domestic uniform
refunding to all households, “Prog.” is domestic progressive refunding, “EU” is EU-wide pro-
gressive refunding, and “Budget” allocates revenue to the general national budgets. “Pooled
Sample” includes all respondents combined; other panels split by country. Whiskers indicate
95% confidence intervals.

here the attitudes toward the Innovation Fund and the Modernisation Fund,
which directly receive revenue (through emission right allocations) from the
EU ETS. Specifically, the Modernisation Fund supports lower-income Member
States in modernizing their energy systems and reducing fossil fuel reliance,
whereas the Innovation Fund finances projects that demonstrate and scale up
low-carbon technologies in energy-intensive sectors.

To illustrate the results, we turn to Figure 2.6 where we can see that re-
spondents in all countries are quite positive to the funds. The strongest level
of support is actually in Romania but it is quite solid also in the richer coun-
tries, following the same support pattern as for the aviation and carbon tax.
There appears to be more support for innovation funds in the richer countries
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and modernization funds in those with lower income which is quite natural
considering their respective profiles.®
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Figure 2.6: Attitudes Toward the Innovation and Modernisation Funds

2.5 Conclusions

Our results highlight a clear, albeit nuanced, role for revenue use in shaping
public support for carbon pricing. The first point we have shown is of a method-
ological nature: we find that asking respondents to rank their favorite revenue
use will not necessarily give the same ranking of alternatives as a survey exper-
iment where we actually test if support increases or decreases with the stated
revenue use. The stated preference method shows a preference for green spend-
ing. The survey experiment gave a slightly different picture: Across five key EU
member states—Germany, France, Italy, Poland, and Romania—we find that
earmarking the revenues for green investments or returning them directly to na-
tional citizens (equally or progressively) can increase support by roughly eight
percentage points relative to allocating funds to national government budgets.
The effect of increasing support is basically equal for these three alternatives.
Green refunding does not increase support significantly more than refunding.
Looking at which alternatives increase opposition is also important and while

5Differences in support for modernisation and innovation funds are statisitcally significant
at the 5% level, p-values available in Table 2.13 and 2.14 in Appendix Section 2.A.2.
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the differences are small and insignificant in many cases, there seems to be
somewhat more opposition (at least in some countries) from green spending
than from refunding.

By contrast, directing revenues progressively at the EU level, designed to
benefit lower-income countries, does not boost overall support in wealthier
member states; it does, however, garner strong support in Romania, underscor-
ing how preferences may reflect national circumstances.

Another important finding is that the choice of revenue use may matter
more or less to different groups in society. We find for instance that for citizens
who are concerned about climate change, we find additional support if the
revenue is used for green spending. On the other hand, for respondents who
have low trust in government, support gets an extra boost, when revenues are
refunded. For these respondents, a more clearly defined spending strategy—Ilike
progressive refunding—yields an additional five percentage point increase in
support. Citizens who already doubt the effectiveness or fairness of policy
seem to respond better to transparent and visible revenue-use mechanisms,
suggesting that clarity in explaining how revenues will be spent may be as
crucial as the actual financial transfers themselves.

A second important result is that support for pricing carbon emissions from
airline travel is substantially higher than for general fossil fuels. Most respon-
dents appear more accepting of taxes on aviation, likely due to the perception
that air travelers have higher incomes and that aviation’s climate impact is es-
pecially large. This finding suggests that policymakers may face less resistance
when targeting specific sectors—particularly those widely viewed as polluting
and used disproportionately by wealthier groups. Consequently, for such policy
targeting the aviation sector, the allocation of revenue appears to play a less
significant role in garnering public support.

Our evidence also underlines the importance of national-level considerations.
While the principle of solidarity across the EU is widely discussed, in practice,
the option to shift revenues to poorer member states is popular only in Romania,
the lowest-income country in our sample.

Overall, our findings reinforce earlier studies’ insights that both the real
and perceived fairness of a carbon-pricing scheme are pivotal to securing pub-
lic acceptance. Earmarking funds for climate mitigation and providing targeted
compensation are two routes that can mitigate concerns. Yet, neither approach
alone resolves deeper issues of trust in political institutions. Successful imple-
mentation of carbon pricing across diverse EU contexts will require carefully
communicating its benefits, designing transparent and fair revenue recycling,
and acknowledging variation in national and subnational circumstances.

We note that this whole area may largely be a matter of information and
marketing. Many countries are actually spending not only all carbon revenues
— but in fact much more money on the transition that they collect in carbon
taxes or from permit auctions. The problem, however, is that the general
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public may be unaware of this and might therefore assume that states are col-
lecting revenues without using them properly. Communication, education, and
information are all thus of paramount importance and our results suggest that
different information strategies might be needed for different groups. For indi-
viduals who lack trust in political institutions, rebuilding that trust is crucial,
and tailored information along with appropriate refunding measures may help
reduce their resistance. Conversely, for those who support climate policies, it is
important to clearly communicate how governments are utilizing the collected
revenues to facilitate the transition.

A fruitful next step could be to examine whether combining multiple forms
of revenue use—such as earmarking part of the revenue for green investments
while returning another share to households—might further boost acceptance,
possibly through positive interaction effects. Understanding how different allo-
cations can work together to bolster both fairness and credibility is a promising
frontier for designing more broadly accepted carbon-pricing policies.

2.A Appendix

2.A.1 Data Details and Robustness Checks
Data Collection

We launched the data collection at the beginning of June 2024 and it lasted
until the end of August. 90% of data was collected within the first 12 days of
surveying. On the 9*" of June 2024, the elections of the members of the EU
Parliament occurred. As our survey deals with EU climate policies, elections
might have contributed to the salience of our questions. Therefore, in our main
analysis, to avoid capturing a salience effect, we control for whether the date
of submission of survey answers was before or after the EU elections.

The median response duration is 13 minutes and the average is 17 minutes:
the average is possibly driven by outliers that kept the survey page open and
did not answer in a row to all questions. Figure 2.7 shows the cumulated
distribution of the duration of response.

Data Quality

To ensure data quality, response was compulsory for each question but respon-
dents had the possibility to answer that they did know or did not want to share
an answer, such that we ensured a sample without missing values. We exclude
responses completed in less than 4 minutes (N = 1,013; 4.9% of the sample).
We show in Table 2.3 and Table 2.4 that our main results are robust to keeping
the full sample or keeping only responses completed in more than 10 minutes
(N = 7,084; 34% of the sample), a more stringent threshold. Furthermore, we
ensure that respondents were not careless when completing the survey, by ex-
cluding the responses that follow clear patterns; either responding only to the
first or last option of our questions (N = 53, 0.3% of sample). In the end, in
our main analysis, we keep 19,709; 95% of our initial sample.
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Figure 2.7: Cumulative Distribution of Response Duration

Notes: The figure shows cumulative distributions of response durations (in minutes) by
country. The first vertical dashed line at 4 minutes indicates the threshold distinguishing
non-rushed responses from rushed responses. The second dashed line at 10 minutes marks
an alternative threshold used in robustness checks.
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Table 2.3: Main Results Without Respondent Exclusions

OLS Probit AME
1) (2) 3) (4) (5)
Treatment Effects on Carbon Pricing Support
Green spending 0.062***  0.059*%*  0.075***F  0.082%** 0.080***
(0.013)  (0.014)  (0.010)  (0.009) (0.008)
Uniform 0.056%**  0.053%**  (0.069***  0.070%** 0.070%**
(0.015)  (0.006)  (0.007)  (0.005) (0.004)
Domestic progressive 0.065%**  0.067***  0.077***  0.076*** 0.077***
(0.015) (0.013) (0.014) (0.013) (0.010)
EU progressive —0.015 —0.019 —0.009 —0.007 —0.008
(0.014) (0.040) (0.037) (0.033) (0.032)
Treatment Effects on Carbon Pricing Opposition
Green spending —0.038*** —0.036 —0.046*  —0.053** —0.052%**
(0.012)  (0.018)  (0.018)  (0.014) (0.015)
Uniform —0.100%** —0.097*FF —0.109%** —0.109%** —0.106%**
(0.014) (0.005) (0.009) (0.010) (0.010)
Domestic progressive —0.082%F** —(0.082*FF* —(.087*** —(.084*** —0.082%**
(0.014) (0.009) (0.011) (0.012) (0.012)
EU progressive —0.008 —0.005 —0.013 —-0.017 —0.016
(0.013)  (0.036)  (0.037)  (0.030) (0.032)
Treatment Effects on Aviation Carbon Pricing Support
Green spending 0.050%**  0.058%**  0.051%*F*  0.057*** 0.056%**
(0.012) (0.007) (0.009) (0.009) (0.009)
Uniform 0.012 0.018 0.009 0.009 0.009
(0.015)  (0.014)  (0.019)  (0.017) (0.016)
Domestic progressive 0.017 0.015 0.021 0.021 0.020
(0.014)  (0.015)  (0.016)  (0.014) (0.013)
EU progressive —0.066*** —0.056 —0.066 —0.064 —0.065*
(0.014) (0.035) (0.038) (0.035) (0.034)
Country fixed effects v v v v
Demographic controls v v v
Political preference controls v v

Notes: Robust standard errors clustered by country are reported in parentheses. *** ** and *
indicate statistical significance at the 1%, 5%, and 10% levels, respectively. The reference category
is revenue allocated to general government budgets. Demographic controls include gender, age,
educational attainment, occupational status, income quintile, urban/rural residence, and household
composition. Political preference controls include perceptions of climate change, views on national
and EU climate policies, support for fuel price protest movements, political trust, and ideological
orientation (both left-right and GAL-TAN scales).
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92 OPPOSITION TO CARBON PRICING

Representativity

Comparing the sample characteristics to 2021-2023 national statistics (in Ta-
ble 2.5), we find that our sample is relatively representative. It does, however,
differ from national statistics in some dimensions. For all countries, the el-

REVENUE TO REDUCE RESISTANCE

2.A.2 Supplementary Tables

Table 2.6: Socioeconomic Characteristics by Treatment Group

derly and pensioners are slightly underrepresented, for a maximum difference Green  Uniform  Prog. EU Budget
of 8 percentage points between the national statistics for pensioners and sam- Gender (%)
le ch teristi R. di d 4 th i inl t d Male 47 49 47 49 46
ple characteristics. Regarding education, the online survey mainly capture Fomale 53 50 53 51 53
educated respondents. The share of respondents with primary education is Other 0 0 0 0 0
low, with differences from 2 to 32 percentage points (in Italy). Respondents No answer 0 0 0 0 1
with secondary education are also somewhat underrepresented in Italy, Poland, Age (mean) 51.2 5L.7 49.5 504 46.8
d R . hil d ‘th terti d b ted Education (%)
and Romania, while respon .ents w1.t ertiary education are overrepresente Primary 10 12 1 12 1
in these countries, for a maximum difference of 42 percentage points in Roma- Secondary 59 56 57 57 57
nia. Similarly, the survey hardly reached respondents with low income: bottom Tertiary 31 32 31 31 32
income quintiles are underrepresented, with a maximum difference of 11 per- Occupation (%)
R e ) . . Unemployment rate 9 7 9 8 8
centage points in Italy. The top quintiles are overrepresented, with a maximum Employment rate 48 50 49 52 50
difference of 22 percentage points in Poland. Furthermore, the share of unem- Labour Force Participation 57 57 58 59 58
ployed people is overrepresented in the sample. Finally, households without Student 6 6 6 5 10
children are underrepresented and the share of women is slightly lower than lezzz;?;zrcomposition %) 30 29 2 2 %
. . . . . g
the average in Poland and Romania and slightly higher in Germany. Children > 1 30 30 30 39 31
No child 70 70 70 68 69

. . Income quintiles (%)

Weighting 1st 16 17 17 15 15
To achieve better representability of the populations, we weight the samples by gnéi }z 13 1(73 }g }2
. . . . r

age, gender, education, and income, stratified by country. We used national 4th 17 17 18 19 16
statistics (from Eurostat, OECD, and ILO) as reference parameters, implement- 5th 30 30 29 30 31
ing a raking adjustment to align sample margins with population distributions. Trust (%)

We ensure that no respondent receives weights below 0.25 or above 4, to miti- g%vemment gg ?,(2) ;l:l)) g? g(l]
gate extreme weights. Residence (%)

The survey questionnaire was based on 2022 income quintile thresholds (the Countryside 18 17 17 17 17
latest available from a single institution at the time of the survey), which neces- Village 12 13 13 13 13
sitated adjustment due to wage inflation in 2023-2024. The 2022 quintiles lead g?:;n 23 g‘; g; gg gg
to an overestimation of the share of respondents in top quintiles. We correct

Observations 5,751 2,846 3,169 3,862 4,081

estimate 2024 quintiles, imputing wage inflation in 2022 and 2023 linearly to

Notes: The data are weighted by age, gender, education, and income. Column headers refer to
carbon revenue treatment groups: Green refers to green spending, Uniform to domestic uniform
refunding, Prog. to domestic progressive refunding, EU to EU-level progressive transfers, and
Budget to transfers to the state budgets.

all income quintiles. These corrected quintiles, which are not equal to 20%
anymore serve as reference points for the weighting procedure.
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Table 2.7: Pairwise Tests of Carbon Pricing Support Between Treatments

Green  Uniform Prog. EU

T-test

Uniform 0.981

Prog. 0.688 0.747

EU 0.000 0.000 0.000

Budget 0.000 0.001 0.000  0.447
MWW test

Uniform 0.895

Prog. 0.964 0.938

EU 0.000 0.000 0.000

Budget 0.000 0.000 0.000 0.921

Notes: Reported p-values are based on t-tests using the
weighted sample and Mann-Whitney-Wilcoxon tests us-

ing the unweighted sample.

Column headers refer to

carbon revenue treatment groups and are abbreviated
as follows: Green (green spending), Uniform (domestic
uniform refunding), Prog. (domestic progressive refund-
ing), EU (EU-level progressive refunding), and Budget
(national budgets).
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Table 2.8: Support for Carbon Pricing, Omitted Coefficients

OLS Probit AME
(2) (3) (4) (5)
Age
Continious —0.003*** —0.003* —0.003%**
(0.002) (0.001) (0.001)
Gender
Female —0.068%** —0.066** —0.066%**
(0.014) (0.021) (0.020)
Other 0.017 —0.033 —0.032
(0.066) (0.042) (0.041)
No answer 0.121 0.103 0.120
(0.109) (0.097) (0.097)
Education
High school 0.041** 0.009 0.011
(0.014) (0.017) (0.018)
Post-secondary 0.045 0.007 0.010
(0.027) (0.026) (0.027)
Under graduate 0.077** 0.014 0.014
(0.019) (0.022) (0.022)
Graduate 0.112*%**  0.033 0.032%*
(0.016) (0.018) (0.018)
Postgraduate 0.136***  0.048 0.046
(0.025) (0.030) (0.030)
Occupation
Student 0.040 —0.027 —0.028
(0.057) (0.054) (0.050)
Unemployed —0.026 —0.015 —0.013
(0.019) (0.019) (0.019)
Pensioner 0.068***  (0.043** 0.047%**
(0.006) (0.015) (0.014)
Other —0.055*  —0.023 —0.020
(0.026)  (0.022) (0.024)
Income quintile
2nd 0.029 0.011 0.009
(0.023) (0.019) (0.020)
3rd 0.027 0.004 0.001
(0.013) (0.010) (0.010)
4th 0.032 —0.005 —0.009
(0.015) (0.016) (0.018)
5th 0.009 —0.023 —0.027
(0.024)  (0.018) (0.018)
Don’t want to answer —0.155%** —0.081** —0.095%**
(0.030) (0.028) (0.031)

(continued on next page)
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Table 2.8 (Continued)

REVENUE TO REDUCE RESISTANCE

Table 2.9: Opposition to Carbon Pricing, Omitted Coefficients

OLS Probit AME
(2) (3) (4) (5)
Residence
Village —0.001 —0.014 —0.015
(0.028) (0.022) (0.019)
Town 0.019 0.008 0.008
(0.015) (0.010) (0.010)
City 0.049 0.022 0.021
(0.030) (0.022) (0.022)
Household composition
No. of children>0 0.069* 0.060** 0.060***
(0.028) (0.021) (0.021)
2 adults —0.005 —0.002 —0.001
(0.007) (0.007) (0.007)
3 adults 0.032* 0.027** 0.027***
(0.012) (0.008) (0.007)
>3 adults 0.024 0.024 0.027
(0.020) (0.017) (0.018)
After EU elections
Yes 0.046** 0.034*** 0.035%**
(0.010) (0.007) (0.008)
Country
Germany 0.001%* 0.001%* 0.015%* 0.035%**
(0.000) (0.000) (0.004) (0.007)
Italy 0.008***  0.008***  0.050%** 0.044%**
(0.001) (0.001) (0.007) (0.002)
Poland —0.068%** —0.068*** —0.067*** —0.021
(0.000) (0.000) (0.011) (0.013)
Romania 0.196***  0.196%**  0.214%** 0.198***
(0.001) (0.001) (0.004) (0.009)

Notes: This table reports the coefficients and standard errors for covariates omitted

from columns 2—5 of Table 2.1.

OLS Probit AME
(2) (3) (4) (5)
Age
Continious 0.002 0.002 0.002
(0.001) (0.001) (0.001)
Gender
Woman —0.020 0.012 0.013
(0.013) (0.014) (0.012)
Other —0.054 0.003 —0.017
(0.056) (0.052) (0.054)
No answer —0.150*%  —0.114** —0.133**
(0.063) (0.039) (0.054)
Education
High school 0.014 0.014 0.014
(0.012) (0.010) (0.009)
Post-secondary 0.033 0.028 0.027**
(0.017) (0.014) (0.013)
Under graduate 0.004 0.016 0.015
(0.019) (0.013) (0.012)
Graduate —0.005 0.023 0.024
(0.023) (0.017) (0.016)
Postgraduate —0.021 0.010 0.009
(0.035) (0.028) (0.027)
Occupation
Student —0.039 0.018 0.020
(0.050) (0.052) (0.052)
Unemployed 0.007 0.009 0.010
(0.021) (0.017) (0.017)
Pensioner —0.081%*%* —0.062** —0.060***
(0.007) (0.021) (0.020)
Other 0.017 0.002 0.002
(0.013)  (0.010) (0.010)
Income quintile
Q2 0.015 0.021%* 0.022%**
(0.015) (0.009) (0.009)
Q3 0.019 0.026 0.026
(0.023) (0.017) (0.017)
Q4 0.011 0.024 0.024
(0.031) (0.026) (0.023)
Q5 0.049* 0.056** 0.056***
(0.019)  (0.017) (0.014)
Don’t want to answer 0.068%**  0.065*** 0.067***
(0.015) (0.012) (0.011)

(continued on next page)
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Table 2.10: Support for Carbon Pricing: Country-Specific Results

OLS
Table 2.9 (Contmued) France Germany Italy Poland Romania
L Probit AM Revenue allocation
OLS robit AME Green spending 0.052%%  0.071%  0.085%%%  0.091%%F  0.134%%%
(2) 3) (4) (5) . (0.024) (0.021) (0.026) (0.023) (0.031)
Resid Uniform 0.068** 0.077*** 0.074** 0.076*%**  0.105***
ence
;flu 0.010 0.026 0.024 (0.028) (0.026) (0.033)  (0.029)  (0.038)
tlage (0-025) (0'020) (0'020) Domestic progressive 0.077*¥%  0.063** 0.117%¥%  0.060**  0.092**
Town _0'031* _0'012 _0'013 (0.029) (0.026) (0.030) (0.030) (0.038)
(0'013) (0'013) (0'013) EU progressive —0.039 —0.042%* —0.044 —0.017 0.130%**
City —0:066* _0:031 _0:032** (0.026) (0.024) (0.027) (0.026) (0.033)
(0026) OO  (0.016) Cpeerns for €€
Household composition Low —0.125 —0.239 —0.139 —0.124 —0.192
Child(ren) >0 —0.039 —0.035 —0.032 (0.033) (0.025) (0.039) (0.031) (0.053)
(0'032) (0'025) (0'024) Some —0.099***  —0.181%*%* —0.135%** —0.156%** —0.097**
2 adults 0'012 0'010 0.008* (0.033) (0.023) (0.041) (0.025) (0.047)
' ’ ’ Country’s climate policy
3 addults (0.006) - ©0%) o) Ambitious enough 0022 —0.056** 0036 0033  —0.009
(0.014) (0.013) (0.012) (0.025) (0.024) (0.027) (0.027) (0.033)
>3 adults _0'034** _0'032** _0'034*** Too ambitious —0.025 —0.042 0.067** 0.020 0.003
(0.011) (0.009) (0.010) (0.033) (0.029) (0.032) (0.031) (0.043)
After BU elections No opinion —0.074* —0.074 0.019 0.049 —0.144%**
Yes —0.021 —0.014 —0.013 (0.045) (0.045) (0.047) (0.036) (0.053)
EU’s climate policy
0.013 0.010 0.010
Country ( ) ( ) ( ) Ambitious enough —0.047* —0.031 0.001 0.000 —0.058%*
Fkok Kk _ * (0.026) (0.024) (0.026) (0.028) (0.028)
Germany 0.036 0.035 0.011 0.011
(0.000) (0.004) (0.006) (0.006) Too ambitious —0.027 —0.098%**  —0.178%F* —(0.217FFF —(0.141***
Ttaly 0.001 —0.013 —0.020%** _0.021 %% (0.035) (0.029) (0.028) (0.028) (0.037)
Poland 0.007***  0.014 —0.042%%* —0.046%** ) (0.042) (0.038) (0.051) (0.041) (0.059)
(0.000)  (0.010)  (0.012) (0.014) Fuel price protest group
Romania 0.139%%k (. 141%k* _().138%** _0.135%k* Part of 0.134** 0.106** —0.007 —0.015 —0.046
Support 0.051* —0.034 0.004 —0.081** —0.143%**
Notes: This table reports the coefficients and standard errors for covariates omitted (0.031) (0.026) (0.037) (0.037) (0.041)
from columns 2-5 of Table 2.2
- Understanding —0.027 —0.091***  —0.079*%* —0.054 —0.126%**
(0.027) (0.022) (0.033) (0.037) (0.041)
Don’t want to say —0.015 —0.149***  —0.025 —0.084**  —0.196%**

(0.035) (0.033) (0.042)  (0.041)  (0.051)

(continued on next page)
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Table 2.10 (Continued I)

OLS
France Germany Italy Poland Romania
Trust
National government 0.053***  0.044***  0.039%**  0.015 0.024
(0.013) (0.011) (0.013) (0.015) (0.017)
Local government —0.019% —0.007 0.012 —0.001 —0.004
(0.011) (0.009) (0.012)  (0.012)  (0.016)
EU Parliament 0.074%** 0.045%** 0.051%**  0.061***  (.052%**
(0.015) (0.014) (0.016) (0.015) (0.018)
UN —0.012 0.014 0.025 0.017 0.006
(0.013) (0.013) (0.015) (0.013) (0.017)
Political opinion
Neither left nor right —0.008 —0.069*%** —0.056** —0.025 —0.023
(0.026) (0.021) (0.026)  (0.024)  (0.030)
Right —0.028 —0.046* —0.028 —0.013 0.019
(0.027) (0.026) (0.028) (0.028) (0.033)
Don’t want to say —0.103*%**  —0.077**  —0.116*** —0.091*** —0.115%***
(0.029) (0.038) (0.034) (0.035) (0.039)
GAL-TAN
Mixed views —0.061%**  —0.055%** —0.039 —0.076*%** —0.027
(0.023) (0.021) (0.026)  (0.024)  (0.028)
TAN —0.051*%*  —0.067*** —0.109*** —0.039 —0.054**
(0.025) (0.024) (0.027) (0.027) (0.027)
Don’t want to say —0.098*%*  —0.130*%** —0.090*  —0.127*** —(0.168***
(0.042) (0.040) (0.046) (0.041) (0.063)
Age
Continuous —0.004***  —0.001%* —0.001 0.001 —0.004***
(0.001) (0.001) (0.001) (0.001) (0.001)
Gender
Woman —0.027 —0.063***  —0.113*** —0.101*** —0.003
(0.018) (0.016) (0.019) (0.018) (0.022)
Other —0.145 —0.108 0.005 0.103 0.051
(0.144) (0.133) (0.133)  (0.143)  (0.134)
No answer —0.099 —0.179** 0.216** 0.131 0.388***
(0.188) (0.090) (0.100) (0.120) (0.115)
Education
High school —0.001 —0.026 0.041 —0.048 0.028
(0.056) (0.027) (0.036) (0.049) (0.052)
Post-secondary —0.030 —0.049%* 0.064 —0.010 0.056
(0.058) (0.029) (0.041)  (0.054)  (0.058)
Under graduate —0.014 —0.019 0.100** —0.022 —0.009
(0.059) (0.032) (0.044) (0.053) (0.055)
Graduate 0.009 0.010 0.088**  —0.039 —0.044
(0.061) (0.033) (0.040) (0.051) (0.057)
Postgraduate 0.040 —0.006 0.136*** —0.043 —0.006
(0.069) (0.057) (0.051)  (0.060)  (0.064)
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Table 2.10 (Continued II)
OLS
France Germany Italy Poland Romania
Occupation
Student —0.047 0.036 0.086** 0.021 —0.190%**
(0.046) (0.044) (0.044) (0.053) (0.056)
Unemployed —0.030 —0.023 0.022 0.004 —0.087*
(0.043) (0.035) (0.031) (0.036) (0.050)
Pensioner 0.045 0.007 0.056 0.010 0.048
(0.032) (0.025) (0.036) (0.031) (0.033)
Other 0.009 —0.062**  —0.010 0.038 —0.102%*
(0.033) (0.030) (0.034) (0.038) (0.042)
Income quintile
2nd 0.047 —0.041 0.005 0.074* 0.005
(0.032) (0.028) (0.036) (0.042) (0.052)
3rd —0.001 0.003 —0.017 0.054 0.007
(0.030) (0.028) (0.035) (0.039) (0.051)
4th 0.029 —0.016 —0.057 0.041 0.008
(0.031) (0.028) (0.037) (0.038) (0.050)
5th 0.028 —0.017 —0.053 0.031 —0.063
(0.030) (0.030) (0.035) (0.036) (0.046)
Don’t want to say —0.074*%*%  —0.131***  0.006 —0.119*
(0.032) (0.044) (0.039) (0.067)
Residence
Village 0.011 —0.027 0.022 0.005 —0.044
(0.030) (0.029) (0.035) (0.066) (0.052)
Town 0.041 0.007 0.017 0.007 —0.026
(0.025) (0.022) (0.035) (0.025) (0.034)
City 0.093*** 0.015 0.010 0.003 —0.038
(0.026) (0.021) (0.034) (0.024) (0.035)
Household composition
Child(ren)>0 0.087*** 0.095%** 0.063*%**  0.065*** —0.011
(0.022) (0.020) (0.021) (0.020) (0.024)
2 adults 0.008 —0.004 —0.020 —0.018 0.014
(0.022) (0.020) (0.027) (0.024) (0.035)
3 adults —0.001 0.037 0.038 0.025 0.005
(0.030) (0.028) (0.031) (0.030) (0.041)
>3 adults 0.012 —0.062 0.030 0.005 0.071
(0.041) (0.040) (0.035) (0.033) (0.045)
After EU elections 0.041** 0.016 0.023 0.043** 0.034
(0.020) (0.020) (0.018) (0.018) (0.023)
Intercept 0.605*** 0.765*** 0.585%***  (0.499%**  (.992%**
(0.092) (0.061) (0.085) (0.085) (0.089)
Country fixed effects v v v v v
R? 0.222 0.239 0.194 0.219 0.157
N 3,831 3,943 4,014 4,053 3,868

(continued on next page)

Notes: Robust standard errors in parentheses. *** ** and * indicate significance at the 1%, 5%,
and 10% levels, respectively.
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Table 2.11: Pairwise Tests of Support for Aviation Carbon Pricing

Green  Uniform Prog. EU

T-test

Uniform 0.004

Prog. 0.010 0.724

EU 0.000 0.000 0.000

Budget 0.000 0.409 0.215  0.000
MWW test

Uniform 0.000

Prog. 0.000 0.877

EU 0.000 0.000 0.000

Budget 0.000 0.250 0.309  0.000

Notes: Reported p-values are based on t-tests using the
weighted sample and Mann-Whitney-Wilcoxon tests us-

ing the unweighted sample.

Column headers refer to

carbon revenue treatment groups and are abbreviated as
follows: Green (green spending), Uniform (uniform do-

mestic refunding), Prog.

(domestic progressive refund-

ing), EU (EU-level progressive refunding), and Budget

(national budgets).
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Table 2.12: Support for Aviation Carbon Pricing
OLS Probit AME
(1) (2) (3) (4) (5)
Revenue allocation
Green spending 0.054***%  0.059%**  0.055%**  (0.060*** 0.059%***
(0.013) (0.007) (0.008) (0.007) (0.007)
Uniform 0.013 0.015 0.010 0.008 0.008
(0.015) (0.014) (0.018) (0.016) (0.016)
Domestic progressive 0.018 0.015 0.021 0.019 0.018
(0.015) (0.015) (0.015) (0.014) (0.013)
EU progressive —0.071*** —0.061 —0.073 —0.073 —0.074**
(0.014) (0.038) (0.039) (0.036) (0.035)
Concerns for CC
Low —0.259*** —0.272%%*
(0.029) (0.029)
Some —0.165*** —0.167***
(0.025) (0.025)
Country’s climate policy
Ambitious enough —0.051%*** —0.051%***
(0.009) (0.009)
Too ambitious —0.045* —0.042**
(0.020) (0.020)
No opinion —0.117** —0.117***
(0.032) (0.032)
EU’s climate policy
Ambitious enough —0.022 —0.023
(0.014) (0.014)
Too ambitious —0.058*** —0.054***
(0.009) (0.009)
No opinion —0.116** —0.120***
(0.028) (0.030)
Protest fuel price
Part of 0.021 0.024
(0.034) (0.034)
Support —0.028 —0.029
(0.026) (0.026)
Understanding —0.021 —0.022
(0.017) (0.017)
Don’t want to say —0.073* —0.072%*
(0.029) (0.028)

(continued on mext page)
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Table 2.12 (Continued I)

OLS Probit AME
(1) (2) (3) (4) (5)
Trust
National government 0.034** 0.034%%*
(0.008) (0.008)
Local government 0.010 0.010
(0.007) (0.007)
EU Parliament 0.040%** 0.038%**
(0.004) (0.004)
UN 0.013*** 0.013%**
(0.003) (0.003)
Political opinion
Neither left nor right —0.042%* —0.042%**
(0.015) (0.015)
Right —0.038 —0.037*
(0.022) (0.021)
Don’t want to say —0.106*** —0.105%***
(0.011) (0.011)
GAL-TAN
Mixed views —0.064*** —0.063***
(0.007) (0.006)
TAN —0.038* —0.038**
(0.017) (0.018)
Don’t want to say —0.138*** —0.152%**
(0.025) (0.026)
Age
Continuous —0.000 —0.000 —0.000
(0.001)  (0.000) (0.000)
Gender
Woman —0.070*%** —0.067*** —0.067***
(0.011)  (0.006) (0.006)
Other —0.099 —0.124** —0.138%**
(0.062) (0.040) (0.043)
No answer —0.148 —0.140%* —0.140**
(0.071)  (0.061) (0.061)
Education
High school 0.065** 0.021 0.022
(0.014)  (0.017) (0.016)
Post-secondary 0.096***  0.043* 0.044**
(0.020)  (0.020) (0.019)
Under graduate 0.096***  0.018 0.020
(0.018)  (0.025) (0.025)
Graduate 0.115%%*  0.024 0.024
(0.013)  (0.021) (0.021)
Postgraduate 0.134***  0.037 0.040**
(0.015)  (0.018) (0.018)

(continued on next page)
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Table 2.12 (Continued II)
OLS Probit AME
(1) (2) (3) (4) (5)
Occupation
Student 0.021 —0.046 —0.045%*
(0.028) (0.026) (0.026)
Unemployed —0.003 0.010 0.009
(0.013) (0.015) (0.015)
Pensioner 0.044** 0.021 0.021**
(0.010) (0.010) (0.010)
Other —0.055%*  —0.023 —0.022
(0.016) (0.015) (0.015)
Income quintile
2nd 0.013 —0.006 —0.007
(0.018) (0.015) (0.016)
3rd 0.021*  —0.005 —0.005
(0.009) (0.006) (0.006)
4th 0.053*%**  0.013 0.012
(0.011) (0.010) (0.011)
5th 0.035 —0.003 —0.005
(0.019) (0.011) (0.011)
Don’t want to say —0.122%%* —(0.043** —0.047%%*
(0.012) (0.014) (0.015)
Residence
Village 0.003 —0.010 —0.011
(0.017) (0.013) (0.013)
Town —0.002 —0.013 —0.013
(0.018) (0.013) (0.012)
City 0.004 —0.022 —0.022
(0.031) (0.025) (0.025)
Household composition
Child(ren)>0 0.036** 0.032%*** 0.031***
(0.010) (0.006) (0.006)
2 adults —0.001 —0.001 0.000
(0.010) (0.012) (0.011)
3 adults 0.030 0.025* 0.025%**
(0.014) (0.009) (0.010)
>3 adults 0.026 0.027 0.028
(0.021) (0.024) (0.024)
After EU elections
Yes 0.006 —0.005 —0.006
(0.007) (0.006) (0.006)
Intercept 0.552*%**  (0.574%**  (0.469%**  0.767***
(0.010) (0.011) (0.036) (0.036)
Country fixed effects v v v v
R? 0.008 0.016 0.037 0.161
N 19,709 19,709 19,709 19,709 19,709

Notes: Robust standard errors clustered by country in parentheses. *** ** and * indicate signif-
icance at the 1%, 5%, and 10% levels, respectively.
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Table 2.13: Pairwise Tests of Support for EU Funds between Countries

France Germany Italy Poland

Innovation Fund

Germany 0.000

Italy 0.024 0.000

Poland 0.000 0.113 0.000

Romania 0.000 0.000 0.001 0.000
Modernisation Fund

Germany 0.000

Ttaly 0.013 0.000

Poland 0.056 0.000 0.000

Romania 0.000 0.000 0.000 0.000

Notes: Reported p-values are based on t-tests using the weighted
sample.

Table 2.14: Difference in Support for the Modernisation and Innovation Funds

France Germany Italy Poland Romania

p-value 0.000 0.000 0.000 0.000 0.027

Notes: Reported p-values are based on t-tests using the weighted
sample. Each value represents the difference in support for the Mod-
ernisation versus the Innovation Fund within each country.
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2.A.3 Questionnaire

The full questionnaires used in the survey—including both the complete En-
glish version and the original country-specific versions—are available online at
the following link: https://tinyurl.com/4z4uef2f. Below, we provide selected
excerpts from the questionnaire, focusing on the core experimental and attitu-
dinal questions analyzed in the paper.

Excerpt 1: Carbon Pricing Experiment (Question 5 of the Survey)
The European Union is developing its climate policy. It will consist of rules
and regulations (like the fuel blending mandate), taxes on emissions and permit
trading schemes (like the EU Emissions Trading System). One result is that
the price of fuel will rise and there will be revenue generated for the EU and
its member states (the revenue comes from auctioning permits or from taxes).

Consider an EU policy that makes it more expensive to emit carbon and implies
a rise in fuel prices for all firms and individuals throughout the EU by 11 cents
per liter for diesel and heating oil, 10 cents per liter for petrol and 9 cents per
cubic meter (about 1 cent/kWh) for natural gas. [random insertion of A, B, C,
D, or E]

Would you support such a policy? Yes; No; Don’t know/No opinion.

A: The revenues will be earmarked for actions that deal with climate change,
for example, more renewable energy and better insulation of buildings,
houses, and apartments.

B: The revenues will be refunded equally (through bank transfers or checks)
so that each citizen gets an equal share of their country’s revenues.

C: The revenues will be refunded (through bank transfers or checks) so that
the poorest get the biggest share of your country’s revenues and the
richest get nothing.

D: The revenues will be refunded to EU citizens (through bank transfers
or checks) so that the poorest citizens in the EU get the most and the
richest get nothing. This implies most of the revenues go to countries like
Romania in which people on average have lower incomes.

E: The revenues will go to the general budgets of each EU member state and
can be used for general expenditures or to lower other taxes depending
on what the national government decides.
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Excerpt 2: Aviation Carbon Pricing Experiment (Question 6 of the
Survey) Now, let us consider specifically the aviation sector. Aviation is
today basically exempt from fuel taxes in most countries. There is currently a
suggestion to include all fuel consumed on flights within the EU into the EU
Emissions Trading System (EU ETS), which would make aviation fuels more
expensive and increase the price of flight tickets accordingly. People who fly
would thus face a similar cost for their carbon emissions as those who travel by
other means.

The revenue would be used the same way as in the previous question: [The same
tax revenue allocation as in the previous question is inserted here]. Would you
support such a policy? Yes; No; Don’t know/No opinion.

Excerpt 3: Preferred Revenue Use (Question 11 of the Survey) If
EU climate policy increases the cost of carbon emissions and collects revenues
for the EU and its member states, where would you prefer the revenue to go?
Please select your favorite option. [randomization of the order of the answer
alternatives]

To be earmarked for actions that deal with climate change, for example, more
renewable energy and better insulation of buildings, houses, and apartments;
To be refunded equally (through bank transfers or checks) so that each citizen
gets an equal share of their country’s revenues; To be refunded (through bank
transfers or checks) so that the poorest get the biggest share of your country’s
revenues and the richest get nothing; To be refunded to EU citizens (through
bank transfers or checks) so that the poorest citizens in the EU get the most
and the richest get nothing. This implies most of the revenues go to countries
like Romania in which people on average have lower incomes; To the national
budgets of each EU member state and can be used for general expenditures or
to lower taxes depending on what the national government decides.

Excerpt 4: Opinion Toward EU Funds (Questions 13 and 14 of the
Survey) How would you view the allocation of revenues from EU climate
policy towards an EU funding program for projects concerning innovative low-
carbon technologies? Very favorable; Somewhat favorable; Neutral; Somewhat
negative; Very negative.

How would you view the allocation of revenues from EU climate policy towards
an EU funding program that aims to aid lower-income EU countries in achieving
climate neutrality by modernizing energy systems and promoting renewable
energy? Very favorable; Somewhat favorable; Neutral; Somewhat negative; Very
negative.
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2.A.4 Supplementary Figures
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Figure 2.8: Interaction Effects of Political Variables on Opposition

Notes: Each panel shows the estimated interaction effects between a political variable and the
revenue treatments. “Green” signifies earmarking revenue for green spending, “Uniform” is
domestic uniform refunding, “Prog.” is domestic progressive refunding, and “EU” is EU-wide
progressive refunding. Revenues allocated to the general state budgets serve as the reference
category. The variables representing low policy ambitions and distrust of government are
z-scores, while the others are indicator variables. The dots represent point estimates, and
the whiskers indicate 95% confidence intervals. Country fixed effects and all standard control
variables are included in the regression specification.
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Figure 2.9: Interaction Effects of Distrust on Support for Carbon Pricing

Notes: Each panel shows the estimated interaction effects between a distrust of the local
government, the EU Parliament, or the UN and the revenue treatments. “Green” signifies
earmarking revenue for green spending, “Uniform” is domestic uniform refunding, “Prog.”
is domestic progressive refunding, and “EU” is EU-wide progressive refunding. Revenues
allocated to the general state budgets serve as the reference category. The dots represent
point estimates, and the whiskers indicate 95% confidence intervals. Country fixed effects
and all standard control variables are included in the regression specification.
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Figure 2.10: Interaction Effects of Distrust on Opposition to Carbon Pricing

Notes: Each panel shows the estimated interaction effects between a distrust of the local
government, the EU Parliament, or the UN and the revenue treatments. “Green” signifies
earmarking revenue for green spending, “Uniform” is domestic uniform refunding, “Prog.”
is domestic progressive refunding, and “EU” is EU-wide progressive refunding. Revenues
allocated to the general state budgets serve as the reference category. The dots represent
point estimates, and the whiskers indicate 95% confidence intervals. Country fixed effects
and all standard control variables are included in the regression specification.
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Figure 2.11: Interaction Effects of Preferred Revenue Use on Opposition

Notes: Each panel shows the estimated interaction effects between preferred revenue use
and the revenue treatments. “Green” signifies earmarking revenue for green spending, “Uni-
form” is domestic uniform refunding, “Prog.” is domestic progressive refunding, and “EU”
is EU-wide progressive refunding. Revenues allocated to the general state budgets serve as
the reference category. The dots represent point estimates, and the whiskers indicate 95%
confidence intervals. Country fixed effects and all standard control variables are included in
the regression specification.
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Figure 2.12: Treatment Effects by Country on Support for Carbon Pricing

Notes: Each panel presents split-sample regressions by country. “Green” refers to earmarking
revenues for green spending, “Uniform” to domestic uniform transfers, “Prog.” to domestic
progressive transfers, and “EU” to EU-wide progressive transfers. Revenues allocated to
the general state budgets serve as the reference category. Dots represent point estimates;
whiskers indicate 95% confidence intervals. Country fixed effects and all standard control
variables are included in the regression specification.
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Figure 2.13: Treatment Effects by Country on Opposition to Carbon Pricing

Notes: Each panel presents split-sample regressions by country. “Green” refers to earmarking
revenues for green spending, “Uniform” to domestic uniform transfers, “Prog.” to domestic
progressive transfers, and “EU” to EU-wide progressive transfers. Revenues allocated to
the general state budgets serve as the reference category. Dots represent point estimates;
whiskers indicate 95% confidence intervals. Country fixed effects and all standard control
variables are included in the regression specification.
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Chapter 3

Understanding the Resistance to Carbon Taxes: Drivers
and Barriers Among the General Public and Fuel-Tax
Protesters

Jens Ewald, Thomas Sterner & Erik Sterner

Abstract

Carbon taxes are generally well accepted in countries with significant ex-
perience, but there is still public resistance to raising them. We study
attitudes toward carbon taxation and other environmental policy instru-
ments in Sweden. We survey a national sample of the population as well
as members of a large political movement that protests fuel taxes. Our
results show that the motivations in both groups are alike: educational
level, rural versus urban domicile, political orientation, and especially
trust in government correlate with opinions on carbon taxes; household
income does not appear to matter. Lack of trust in government and
lack of belief in the Pigouvian mechanism appear as especially important
motivations for protesters’ opposition. We find support for revenue re-
funding, but greater support, in both groups, for earmarking for climate
use.

Previously published in Resource and Energy Economics, 2022, Vol. 70, Article 101331.
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3.1 Introduction

The transition to a fossil-free society is urgent, but we lack consensus on which
instruments to use. Economic theory suggests emissions pricing as the most
cost-effective policy to deal with climate change since the price provides a
constant and automatic incentive to adapt.’

The economists’ consensus on pricing carbon is facing opposition from at
least three sources. Naturally, the fossil fuel and energy-intensive consumer
lobbies, but also from political scientists and the regular public. Policymaking
is rarely a technocratic exercise in which experts provide ready-to-implement
policies. Instead, it is often the result of a struggle between competing inter-
ests in which lobbying, ideology, and various constraints play important roles.
Perhaps the biggest hurdle for carbon taxes, and the reason many carbon pric-
ing schemes are so weak, is the combination of strong opposition and lack of
public support for carbon taxes. Well-organized and concentrated special in-
terests—often businesses and industry—that can conduct successful lobbying
activities have a strong influence on the political feasibility of a tax (Inchauste
and Victor 2017; Oates and Portney 2003; Olson 1965). Some social scientists
have recently argued forcefully that the whole idea of pricing emissions might
work for marginal changes but that the necessary transformation of society
requires multiple policy combinations tailored to each sector (Cullenward and
Victor 2020).

Our interest in this paper concerns opposition from the public. Though
less organized and less influential than industry, households also have political
power to determine policy through their right to vote (Kallbekken, Kroll, and
Cherry 2011). Widespread public resistance to carbon taxes will be expressed
at the ballot box, and politicians who seek reelection will choose policies that
attract voters, even at the expense of efficiency. Efficiency and equity may be
secondary to the primary challenge of gaining political acceptability. One may
argue that a 1l focus must be on winning political support, and if there is some
loss of efficiency through changing instrument design, then that is a necessary
sacrifice. The skepticism about the severity of climate change, which grew
during the late 2000s, seems to be due partly to increasing politicization of the
topic and to changing economic environments and media coverage (Whitmarsh
and Capstick 2018).

We focus in this paper on attitudes to carbon taxation. Although just over
a fifth of the world’s emissions is covered by some form of carbon price, that
price is generally low (Stavins 2020; World Bank 2020). A big exception is the
fuel taxes in the transport sector in Europe, Japan, and some other regions

ISince Pigou 1920, it is accepted that pollution externalities should be internalized. This
so-called polluter-pays principle is supported by a consensus of prominent economists through
joint statements (Climate Leadership Council 2019) and articles (Laffont and Tirole 1996,
Nordhaus 2011, Tirole 1988, Tirole 2010, Weitzman 2014, Akerlof et al. 2019).
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and countries. Regardless of how they came to be and what they are called,
we can view them as sectoral carbon taxes, even though they are not exactly
proportional to carbon emissions. In Sweden, the total taxes on gasoline at the
end of 2021 amounted to €0.95/litre or $4.35/gallon—about two-thirds of the
final price. The Swedish carbon tax is $120/ton of COs, but with energy taxes
and the value-added tax (VAT), the total tax is equivalent to over $400/ton
COy. This price (and tax) level is fairly typical of Europe. The mouvement des
gilets jaunes (the yellow vests protest) in France was sparked by plans to raise
this level of taxation even further (in combination with poor design and com-
munication; Carattini, Kallbekken, and Orlov 2019). The French experience is
not unique. Plans to raise fuel taxes, or even just to abolish fuel price subsidies,
have met strong resistance and riots in many countries, even in Iran or Nigeria
where prices were very low and ending subsidies was a sensible policy. It is still
very important to put in place policies to protect citizens from price rises to
avoid a backlash (Atansah et al. 2017).

Sweden is an interesting case to study: People have many years of ex-
perience. The carbon tax was introduced in 1991, and the tax is applied
broadly—not just to transport fuels but, in principle, to all goods except heavy
industry that falls under EU jurisdiction and the EU ETS; airline emissions
(on international flights) are also exempt because of international treaties (Swe-
den’s carbon tax is sometimes criticized for having many exceptions, but this
is partly a misunderstanding.?) Moreover, Sweden has relatively high levels
of trust, low levels of corruption, and citizens express high levels of concern
about climate change (Séderpalm and Wenné 2019). The carbon tax was in-
troduced gradually, as part of a tax reform that was broadly popular (because
it lowered taxes, such as very high marginal income taxes, wealth taxes, and
inheritance taxes). Its level was raised gradually so that people could adjust. It
has been quite effective in lowering emissions (Andersson 2019; Criqui, Jaccard,
and Sterner 2019) and its rationale is generally accepted: roughly 60 percent of
the Swedish population is in favor of using price instruments that target fossil
fuels to reduce climate change, versus an average 32 percent in the other EU
member states (European Social Survey 2016).

Although fuel or carbon taxes are an expression of fairness in one dimension:
that of the polluters pay principle, there are many other dimensions and aspects
of fairness and protesters may well have other reasons to think of these policies
as unjust (Andor, Frondel, and Sommer 2018; Sommer, Mattauch, and Pahle
2022). In fact, studies of fuel payments across the income distribution show

2A few other exemptions—for greenhouses, fishing vessels, and mining—have mostly been
phased out. Tax base erosion, however, implies that uses that are taxed (like oil heating)
diminish rapidly, thereby shrinking the share of emissions covered. Because Sweden has many
large industries covered under the EU ETS, its share of industrial emissions not subject to
the carbon tax is correspondingly large compared with other countries. This also reduces the
percentage covered by the tax.
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that fuel taxes are nearly neutral (in European countries) and even progressive
(in low-income countries), see for instance Sterner (2012). Still, the protest
movements in many countries argue that it is unfair for the ordinary motorist
to pay several hundred USD while “big industry” pays a much lower price
in the EU Emissions Trading System (ETS) and the rich who travel on long
international flights by air pay no carbon tax at all. The protest movements
appear to play a very central role in shaping the debate.

There is thus some resistance, not least to further increases in fuel taxation,
and to understand the motivations for this resistance, we survey not only a
sample of the Swedish population but also a group of protesters. Six months
after the yellow vests movement erupted in France in the fall of 2018, a protest
petition was launched in Sweden against petrol taxes.? It quickly received
more than half a million signatures—a significant number in a country of ten
million people. Although the Swedish protesters have been rather restrained
compared with their French counterparts, the movement indicates at least some
fairly strong latent opposition. If even Sweden has a protest movement, other
countries’ efforts to introduce or increase carbon taxes may be more likely to
face resistance. It is clear that protest movements play an important role in
picking up, amplifying, expressing, and forming general opinions which makes
them important to study (Douenne and Fabre 2022; Mehleb, Kallis, and Zo-
grafos 2021).

This paper explores the determinants of opinion on carbon taxation in Swe-
den and in particular the role of revenue refunding versus earmarking. To
understand the drivers of opposition to carbon taxes, we analyze and compare
the opinions of the Swedish general population and the Swedish protest move-
ment. We focus on the roles of education, income, rural residence, trust in
government, political orientation, and belief in the Pigouvian mechanism.

3.2 Previous Literature

Understanding the resistance to carbon pricing and how, if possible, to in-
crease public acceptance in this area is necessary for the fulfillment of the Paris
Agreement and is the subject since almost two decades of a growing number
of papers (see for instance the special issue introduced by Dresner and Ekins
2006). There are already excellent reviews to which we will refer extensively,
in particular Carattini, Carvalho, and Fankhauser (2018) but also Maestre-
Andrés, Drews, and Bergh (2019)) and others (Bergquist et al. 2022; Drews

30n its website, the protest organization states that it strives for a society where “mo-
toring is not overtaxed and where all Swedish citizens feel free to live and work where they
want without being penalized by high fuel taxes.” Its formation was inspired by the yellow
vests movement in France. It has staged demonstrations, although not on the scale seen in
France and without any violence, and attracts a big following: Thousands of members visit
its Facebook page daily.
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and Bergh 2016; Klenert et al. 2018). The public may have many reasons for
holding a different opinion than economists (Caplan 2007; Mankiw 2009). It is
well documented that people prefer subsidies for green alternatives to taxes on
fossil products, see Drews and Bergh (2016) for a discussion of individual expla-
nations and Cherry, Kallbekken, and Kroll (2012) for a discussion of cultural
aspects. Carattini, Carvalho, and Fankhauser (2018) suggest five concerns that
the public may have concerning carbon taxes:

1. High personal costs. For many, the first-order concern may be fear of
personal consequences expected from carbon taxes. This has been shown
for motorists (Hammar and Jagers 2007), see also Savin et al. (2020). It is
natural that the public may take a partial rather than general equilibrium
view leading them to feel that taxation of a fossil product is worse for
their economy than subsidies for a green alternative. They would thus be
ignoring the fact that subsidies must be paid for (perhaps through other
taxes) while fossil taxes give revenue that can lead to lowering of other
taxes (with a constant stream of public goods and transfers).

2. Regressivity. Many studies show a stated preference in favor of progres-
sive designs (e.g. Brannlund and Persson 2012). Whether or not carbon
taxes are regressive is an empirical matter as are the corresponding distri-
butional properties of alternative instruments, but the argument may be
equally effective and is often used even in contexts where it is not at all
true like for transport fuel taxes in low-income countries (Sterner 2012).*

3. Damage to the wider economy. Carbon taxes are sometimes resisted
with the argument that they will lead to unemployment, inflation, or the
exodus of industries to other countries. Several of these concerns have
been studied in various contexts, see for instance Carattini et al. (2017).
Fear of damage to competitiveness has in some cases led to exceptions for
industry—exceptions which may later, paradoxically, be a new source of
critique for ”unfairness” when taxes are not the same across the board.

4The issue of actual progressivity is not our focus but is relevant. Some literature finds
carbon pricing to be mainly regressive (Baranzini, Goldemberg, and Speck 2000; Grainger
and Kolstad 2010), while Feindt et al. (2021) find progressivity for most EU countries but
regressivity at the level of the whole EU itself. Regressivity must be seen in context: in
recent decades, inequality has increased. As shown by Andersson and Atkinson (2020), this
increase may itself make fuel taxes more regressive, since transportation fuel is a relative
luxury good for low-income compared to high-income households. Carbon taxes may thus
have been more progressive when introduced in relatively egalitarian Scandinavian countries
in the 1990s than they are today. Furthermore, there are, in addition to the usual issues,
also issues of horizontal inequity, see Cronin, Fullerton, and Sexton (2019) which actually
finds that carbon taxes are progressive even in the USA—but finds that horizontal inequity
can be very hard to deal with and that the number of people who lose even in a progressive
reform may be considerable which is the most important determinant of acceptance.
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4. Lack of efficiency. A common critique is that carbon taxes are not ef-
fective (Klok et al. 2006). These critics do not believe in the Pigouvian
mechanism that higher prices will lead to lower use. They may feel that
current habits for personal transportation and heating are not luxuries
but necessities. Studies show that this is partly true in the short run.
In the long run, technological and behavioral changes imply much higher
elasticities (Baranzini and Carattini 2017; Carattini et al. 2017). It is
clear however that people have a hard time understanding the Pigovian
mechanism (Kallbekken, Kroll, and Cherry 2011).

5. Self-interest of the state. Citizens may suspect that politicians are rais-
ing taxes for their own purposes. This is closely related to the issue of
trust in the state. Political trust is positively correlated with support for
environmental taxes (see Criqui, Jaccard, and Sterner 2019; Fairbrother
2019; Fairbrother, Johansson Sevé, and Kulin 2019; Hammar and Jagers
2006; Hammar and Jagers 2007).

This array of issues helps us understand the attitudes to taxes which may de-
pend on several factors. For instance, it has been shown that the acceptability
of a tax decreases with the tax level—particularly in the absence of earmark-
ing (Seelen and Kallbekken 2011; Brannlund and Persson 2012; Gevrek and
Uyduranoglu 2015; Carattini et al. 2017). It seems however also that public
acceptance of a tax may increase with experience (Murray and Rivers 2015).
Thus, if the instrument has been used for some time perhaps people learn to
live with it and better understand some of its advantages and/or to accept the
disadvantages. There are a couple of examples of carbon taxes being raised
gradually. Sometimes this appears to have created acceptance - In Sweden a
factor of 5 over 30 years, in British Columbia a threefold increase in 7 years,
and considerable increases in fuel taxes in the UK under Margaret Thatcher
(the fuel price escalator). On the other hand, the recent French increase in
Carbon taxes was perhaps somewhat too fast (more than 12-fold from €7 in
2014 to a plan for €86 in 2022) which combined with other features seemed
to have engendered opposition. There is a considerable literature evaluating
gradual introduction of taxes and also experiments to judge how acceptability
varies with knowledge, the reader is referred again to the review by Carattini,
Carvalho, and Fankhauser (2018).

Another set of factors that have considerable influence on political accept-
ability concerns the modalities of its introduction. This includes the political
process and context in which the reform is decided, legislated, and enforced,
including for instance its naming. Lobbies may, for instance, strongly use and
reinforce popular concerns (Thalmann, 2004). We will in this paper focus
mainly on the use of the tax revenues and we turn therefore to the literature
specifically on this aspect. Broadly speaking, there are three or four, partly
overlapping, broad categories within which tax revenues can be used: bud-
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getary and/or fiscal reform, refunding, and earmarking used in both reviews by
Carattini, Carvalho, and Fankhauser (2018) and Maestre-Andrés, Drews, and
Bergh (2019).

Budgetary The standard economists’ recommendation is that the tax
should go into the general budget and its proceeds used in the same way as
other taxes. If one assumes (as traditional economists often do) that the start-
ing point is optimal then this might be reasonable. If one assumes that there
are other taxes that are distortionary then there might even be an opportunity
for a win-win ”Double Dividend” would imply a gain both in environmental
terms and in economic efficiency and has been the subject of a massive liter-
ature (see Bovenberg 1999, for a survey). In practice, this is the way many
environmental taxes in Europe are used. However, when a tax is being intro-
duced there is often an element of political salesmanship and packaging going
on. If a carbon tax is introduced as part of a package with several reforms (as
was the case in Sweden 1991) then of course acceptance could be enhanced by
explicitly using the carbon tax to finance reductions in other taxes (or poten-
tially to increase the availability of public goods). Naturally, the popularity of
such reforms will depend on the individual political and historical context of
each country. There is however a literature showing that cutting other taxes is
not very popular and that people often fail to see (or believe in) the connection
between the tax being raised and the lowering of other taxes (see Beuermann
and Santarius 2006; Carattini, Carvalho, and Fankhauser 2018; Dresner and
Ekins 2006; Klok et al. 2006; Thalmann 2004).

Refunding If the resistance to carbon taxes comes from concern 1 or 2 in
our list above—i.e. concern for costs to self or to others with low income then
a natural use of the revenues would be to refund them to all or some citizens
or possibly to use them in a way that is very clearly targeted to the benefit of
said groups. This option has even given rise to a large “movement” in favor of
“fee and dividend” and a few actual instances of implementation (for instance
in the Canadian provinces of Alberta and British Columbia). Suggestions are
usually either in terms of (equal) lump-sum payments to all citizens or some
progressive allocation of more money to groups that have either lower income
or are more exposed, for instance to the effects of a policy (Baranzini, Goldem-
berg, and Speck 2000; Metcalf 2009). Low-income groups appear to prefer
progressive allocation (Carattini et al. 2017). However, there does not seem
to be solid support for using revenue for redistribution, perhaps because of
perceived difficulties in so doing (see Maestre-Andrés, Drews, and Bergh 2019;
Maestre-Andrés et al. 2021). Some articles go a step further and strive to ad-
dress concerns through the provision of information concerning the effects of a
tax (including information on co-benefits) on the respondent or the wider dis-
tributional effects. Such information can make respondents significantly more
positive about refunding, particularly if this is done progressively (Carattini
et al. 2017). On the other hand, details of co-benefits and interaction between
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local pollution, congestion, and climate change can lead to very complicated
policies for say the transport sector (Axsen and Wolinetz 2021). Many reac-
tions to policies are context-specific and hard to generalize from one country
to another (Jagers et al. 2021).

Earmarking is another way to address the lack of trust in politicians that
they will use the funds appropriately and particularly deals with the fourth
cause for concern in our list above: the perceived lack of effectiveness of carbon
taxation. Its potential to increase acceptability has been studied in a range
of articles (Baranzini and Carattini 2017; Clinch and Dunne 2006; Dresner
and Ekins 2006; Gevrek and Uyduranoglu 2015; Kallbekken and Aasen 2010;
Kallbekken, Kroll, and Cherry 2011). It is natural to believe that earmarking
revenues, particularly for popular uses, will drive home and reinforce the credi-
bility of the environmental goals of the tax. This is however context-dependent
and most effective for those who want climate policy but lack faith in the
Pigouvian mechanisms.

Information Provision and Other Contextual Variables In Switzer-
land, a carbon tax initiative where the tax revenues would have been used to
cut VAT was massively defeated in 2015. Carattini et al. (2017) provide an
ingenious combination of analyzing the actual voting with a choice experiment
and find that the defeat was due to a combination of disbelief in the Pigouvian
mechanism together with concern for distributional and competitiveness issues.
Earmarking was perceived as a positive in this context, but the authors found
that the provision of information concerning the environmental effectiveness of
carbon taxes reduced the perceived need for earmarking. The issue of how the
effectiveness of taxes in changing behavior is perceived is likely to be one of
the important determinants in the “demand” for earmarking. Several articles
have investigated this through natural or laboratory experiments in which for
instance some subjects are given information about the tax mechanism. One
recent paper that explicitly studies both the mechanisms involved and the im-
portance of background variables (although in the context of congestion rather
than carbon pricing) finds that learning through trials can be very effective
in promoting policy acceptance (Janusch et al. 2020). Baranzini, Carattini,
and Tesauro (2021) also find that the provision of information can alleviate
the tradeoff between efficiency and political acceptability, in the context of
congestion charges.

The provision of correct information is but one part of the political process
surrounding the introduction of a tax. Together with other contextual vari-
ables such as the degree of inequality, trust, and other socio-economic factors
in a society these will be decisive for how a tax is actually perceived in soci-
ety, as was shown rather dramatically in France by the yellow vests movement.
Douenne and Fabre (2022, 2020) study the formation of beliefs and misconcep-
tions about the carbon tax using surveys that allowed them to compare actual
and perceived effects of the carbon tax on different population strata. They
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find that knowledge of climate change mechanisms is low among the protesters,
70% disapprove of a tax and dividend policy; 89% overestimate its negative
impact on their purchasing power and most of them think it will be regressive
as well as environmentally ineffective. They also show that causality runs in
two directions so that negative attitudes to the tax are both explained by and
explain the beliefs about how it operates. Mehleb, Kallis, and Zografos 2021
analyze the discursive profiles of the protesters which range from ability to pay
and purchasing power through fairness to critiques of capitalism. They con-
clude that a carbon tax might have been acceptable if there was more prior
consultation and if the tax targeted the rich and included earmarking of revenue
for the energy transition.

In general, it is likely that there will be some differences between countries
depending on their prior experience of taxes, their socioeconomic structures in-
cluding climate demographics, industrial structure, degree of inequality, income
level, and politics. Recently, a discrete choice experiment in Australia showed
that acceptance increased with support to low-income households as well as
earmarking for new technologies (rather than policies that change behavior).®
In this context labeling and information had little effect (Hammerle, Best, and
Crosby 2021).

3.3 Methodology

The literature shows that the public does not appreciate the Pigovian tax for its
role in mitigating emissions. People often overestimate the costs to themselves
and consider the tax regressive or unfair. They also underestimate its effects
on emissions and focus mainly on the revenue. Several design features have
been suggested and evaluated to increase acceptance, in particular earmarking
and revenue recycling and also information on tax mechanisms and consulta-
tion with voters. Acceptance and the strength of protests will also depend on
socioeconomic and other characteristics of each country. We believe Sweden is
an interesting case to study since citizens do have extensive prior knowledge of
how carbon taxes work, low emission levels, and also high levels of trust (and
relatively speaking low levels of inequality by international standards). We
therefore set out to study opinions concerning the main options for revenue
use. Since distribution features so prominently in many papers, we study how

5 Another recent study for Spain finds support increases from all revenue uses (compared
to letting revenues go to budget) but earmarking for the environment seems to perform
best. They also find however that both perceived effectiveness and fairness increase with
information thus apparently reducing the need for earmarking or refunding (Maestre-Andrés,
Drews, and Bergh 2019). Sommer, Mattauch, and Pahle 2022 find that carbon taxes are
unpopular in Germany: Earmarking does increase acceptance but mainly among those who
are pro-environment and trust the government. If use is restricted to refunding the Germans
prefer lump-sum to progressive refunding.
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these opinions vary between different strata of the population (by income and
area of residence, among others). Since protest groups play an important role
in the formation of opinions, we are especially interested in how opinions differ
between protesters and a representative sample of the population. We believe
that this is a unique contribution of this paper.

3.3.1 Survey Design, Survey Data and Representativeness

Our focus is on the resistance to carbon taxes and we believe that protest move-
ments play an important role in shaping the debate and have a big potential
impact on policy implementation. For this reason, we chose to have two sep-
arate survey panels. To analyze the general public opinion in Sweden, we use
a representative online panel. The survey was carried out between February
28 and March &8, 2021, and we obtained 2,481 responses, of which 401 were in-
complete and therefore excluded. The questionnaire has four parts. In Section
1, we ask respondents about their perception of climate change and current
policies as well as their attitudes toward carbon taxes and revenue collection.
We ask how effective they think a range of instruments are and we ask them
to rank them. In Section 2, we ask about the positive and negative features
(focusing on fairness) of various instruments, in particular carbon taxes. Here
we also ask how respondents think the revenue from a carbon tax should be
used and their preferences for earmarking and other kinds of revenue recycling.
In Section 3, we try another way to free our respondents from the everyday
context by framing the question differently. We ask how the respondent would
fund a transition to a sustainable future: we state that green investments are
needed and let them choose how to fund them, whether through carbon taxes,
other environmental taxes, a value-added tax, employer’s contributions, income
taxes, or a wealth tax.% Finally, in Section 4, we ask for the demographic and
personal characteristics of the respondent. The complete survey is available in
Appendix Section 3.A.2.

Our second group is one that opposes fuel taxation, called the Petrol Protest
2.0—the closest equivalent in Sweden to the Yellow Vests” movement in France.
So in addition to the national sample, we surveyed a sample from this protest
movement. A survey identical to the national one was posted to the group’s
main website and drew 773 respondents. These respondents are thus a self-
selected group of opponents to high fuel prices. In addition to analyzing their

6Tt should here be noted that the question order is not randomized and, thus, when the
respondents are asked this question it has been preceded by questions on carbon taxation.
Hence, there is a risk for experimenter effects and the results in regard to this question should
be read in light of that.

"The protest movement’s Swedish name is Bensinupproret 2.0 (sometimes also referred
to as Brénsleupproret, i.e. “The Fuel Protest”). It is run by a nonprofit association called
Foreningen Uppror (the Rebellion Association).
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survey answers, we have read the movement’s public documents and followed
the debate on its Facebook page. In our attempts at exploring social accept-
ability of carbon taxes, we have also incorporated some elements of a partici-
patory research perspective (in line with the arguments by Gibbons 1999) by
discussing the results of the survey to the protest organization and its leader
and spokesperson.® This helped us interpret the responses and place them in
context as well as it aims to increase the transparency of the research process.
In addition to this, to in a more structured way get additional insights into the
discontent in the movement, we have performed an auxiliary analysis on the
reasoning of the members of the protesters’ Facebook group. For this, we apply
a simple thematic analysis (Braun and Clarke 2006) on the first 100 posts (iden-
tified using Facebook’s built-in search function and a set of keywords relating
to the topics to be analyzed) that were posted during the months following the
survey.

In contrast to our surveyed sample of protesters, the national sample was
designed to be representative with respect to age, gender, and residence.® As
Table 3.1 shows, the sample is indeed close to the national statistics except that
individuals aged over 79 years are underrepresented and people with higher edu-
cation and higher incomes are slightly overrepresented.'? It also seems that peo-
ple who trust government are somewhat underrepresented. The protest group is
not representative of the population: we see a clear overrepresentation of males
(74 percent) and middle-aged respondents (46 percent are between 40 and 59
years). A strikingly large proportion of this sample comes from the countryside
and few from cities. Other differences are less striking. Perhaps surprising is
that this group has relatively high education and high income—although this
is partly explained by the overrepresentation of male and middle-aged respon-
dents and maybe by self-selection into taking a fairly complex survey. However,
in a large survey that the protest group conducted of their members, the results
were similar to ours, with even more males (85 percent) and somewhat more
young adults (39 percent under 39 years of age). The group also found more
members with only secondary education. All in all, we can conclude that our
survey is likely to be fairly representative of the protesters in some but not all
respects. On the political left-right scale, the protesters do not deviate dramat-
ically (the difference between the two samples is not statistically significant,
using a Mann-Whitney-Wilcoxon two-sample test), but on one question they
strongly differed from the general population: among the protesters, 63 per-
cent lack trust in government, compared with 42 percent in our representative
national sample.

8We thank the movement’s spokesperson who generously shared information with us. We
are grateful for his time and help in our research.

9See Table 3.8 in Appendix Section 3.A.1 for a full set of descriptive statistics of all data.

100ther discrepancies are likely due to differences between self-reported information and
official definitions of, for example, “city.”
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Table 3.1: Representation and Comparison of Samples

OPPOSITION TO CARBON PRICING

National  Protest Swedish Protesters
sample sample  population own survey
(%) (%) (%) (%)
Gender (MWW p-value*: 0.000)
Male 48.7 74.0 50.2 85
Female 51.0 25.1 49.5 15
Other 0.3 0.9 0.3 0
Age (MWW p-value*: 0.000)
18-19 0.8 1.4 1.8 2
20-39 30.5 26.9 33.2 37
40-59 33.0 46.4 32.2 44
60-79 35.5 24.5 26.1 17
>79 0.1 0.8 6.7 0
Occupation (MWW p-value*: 0.000)
Other 10.9 10.1 8.3 12
Employed 55.8 67.5 58.8 74
Student 6.8 5.7 5.1 3
Pensioner 26.5 16.7 27.8 11
Child in household (MWW p-value*: 0.000)
No 68.9 56.8 68.1 -
Yes 31.1 43.2 31.9 -
Member of env. org. (MWW p-value*: 0.000)
No 90.1 74.0 91.7 -
Yes 9.9 26.0 8.3 -
Educational level (MWW p-value*: 0.000)
Comprehensive schooling 6.5 3.1 11.0 6
Upper secondary schooling or equivalent 30.9 22.7 43.5 42
Postsecondary nontertiary education 21.2 23.3 16.0 25
Bachelor’s degree or equivalent 25.9 21.6 29.6 14
Master’s degree or equivalent 15.5 29 - 13
Disp. monthly inc. (MWW p-value*: 0.000)
<14,000 21.6 18.9 20.0 -
14,000-18,999 15.2 13.5 20.0 -
19,000-22,999 16.8 12.3 20.0 -
23,000-29,999 22.1 25.0 20.0 -
>29,999 24.3 30.3 20.0 -

(continued on next page)
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Table 3.1 (Continued)

National Protest Swedish Protesters
sample  sample population own survey
(%) (%) (%) (%)
Residence (MWW p-value*: 0.000)
City 26.2 22.5 27.7 -
Town or smaller city 31.9 23.6 33.1 -
Village 23.5 20.9 22.9 -
Countryside 18.5 33.0 16.3 -
Trust in government (MWW p-value*: 0.000)
Trust 43.9 28.9 50.2 -
No trust 41.9 63.0 36.1 -
Do not know 14.1 8.2 14.7 -
Political orientation (MWW p-value*: 0.723)
Clearly left 11.6 12.2 10.1 -
Left 22.2 19.5 22.3 -
Neither left nor right 20.6 25.4 28.0 -
Right 24.2 21.9 27.1 -
Clearly right 15.2 15.8 13.5 -
Prefer not to answer 6.2 5.3 - -

Notes: Education level: Data for Swedish education levels apply to persons above 16 years of
age. Residential area: There is no official classification into these categories; accordingly, the
numbers for Sweden are the authors’ own estimates. Income groups: Sweden’s income deciles are
for disposable income, capital gains excluded. Source: Own surveys, Statistics Sweden, the SOM
Institute at the University of Gothenburg (SOM Survey 2020), and a survey conducted in 2020 by
the protest group themselves. *The p-value reported is from a Mann-Whitney-Wilcoxon (MWW)
two-sample test that tests the null hypothesis that the distributions of the answers from the two
samples are equal. **There are no official Swedish statistics for the share of citizens with a master’s
degree.

3.3.2 Empirical Strategy

We conduct our analysis of opinions in two steps. First, we plot the overall re-
sponses to our three main sets of survey questions and the results from our two
samples (Section 3.4.1). We analyze the results with respect to (i) attitudes
toward climate change and climate change policy, and (ii) attitudes about fair-
ness and carbon tax revenue use. Here, we also compare the answers from the
two samples (the general public and the protesters) using nonparametric test-
ing. In particular, we use the Mann-Whitney-Wilcoxon (MWW) two-sample
test for the different questions individually, to test the null hypothesis that the
response distributions of the two populations are equal. To better understand
“within-individual effects” and compare opinions of the respondents across ques-
tions, we analyze Spearman’s pairwise rank correlations. We choose to start
with these basic analyses of comparing unconditional statistics since we are
dealing with opinions, and what ultimately matters in a democracy is the opin-
ions of its citizens, irrespective of their underlying explanatory characteristics.
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In a second step, we strive to understand better what factors drive opinion,
and this is where we use regression analysis (Section 3.4.2). We regress a set
of dependent variables (attitudes toward climate change, current policy, and
carbon taxation!!, as well as attitudes about fairness and carbon tax revenue
use) on demographic, socioeconomic, and political regressors. We run these
regressions on a pooled dataset containing both the national and the protest
sample. We include an indicator variable that indicates if the respondent is
from the protest sample to capture the overall differences between the sam-
ples. We then, as an additional exercise, interact this variable with the main
determinants of opinion to compare their respective importance within the two
groups.

More specifically, the dependent variables that represent attitudes to cli-
mate change, current policy, and carbon taxation contain the five-point Likert
scale answers to how important a societal problem the respondent considers
climate change to be (we refer to this variable as climate change) and what
the respondent thinks of current climate policy in Sweden (current policy), as
well as how effective the respondent considers carbon taxation (effectiveness),
how the respondent ranks carbon taxes (policy ranking), and how amenable
the respondent is toward using carbon taxes to raise government funds for a
sustainable transition (collecting revenue). The dependent variables that rep-
resent attitudes about fairness and carbon tax revenue use are binary indicator
variables that indicate whether the respondent, when asked what is negative
about a carbon tax, has chosen “unfair since it punishes low-income earners
the most” (unfair low-income) and/or “unfair since it punishes those who live
outside cities and in the countryside the most” (unfair rural), and whether
the respondent, when asked how to use the carbon tax revenues, has chosen
“pay back equal amounts to everyone who has paid tax” (uniform refunding),
“pay back the most to those with the lowest incomes” (progressive refunding),
and/or “use the money for investments that directly reduce carbon dioxide
emissions” (green investments).

The independent variables of interest are education, income, area of resi-
dence, trust in government, political orientation, and “belief in the Pigouvian
mechanism”. The latter is defined in relation to a statement that a positive
effect of a tax is “To influence my own and other people’s behavior so that
everyone uses less fossil fuel”.'?> The survey answer choices for all underlying
questions for these independent variables are categories, and hence they are
categorical variables. Thus, we include them as sets of dummy variables in the
regressions. In the same manner, we include a set of demographic control vari-

HNote here that for the regression analysis, we turn to a special focus to carbon taxation,
analyzing specifically the answers to the carbon tax questions in the set of climate change
policy questions, for which results are presented in Section 3.4.1.

12Respondents who select this alternative as one of the two most important aspects of a
carbon tax are classified as believing in the incentive effect of the Pigouvian tax.

UNDERSTANDING THE RESISTANCE 133

ables. These include information on gender, age, occupational status, children
in the household, and membership in an environmental organization.'

Since the dependent variables representing attitudes toward climate change,
current policy, and carbon taxation are polytomous ordinal, we employ the
standard estimator choice in such settings—namely ordered logistic regression
models. To provide easy readability of the size of the estimated effects, we chose
to transform these dependent variables that originally were scaled over five lev-
els to three levels by merging the two lowest as well as the two highest-ranked
answer categories. This enables us to present single values that are easily inter-
pretable of the estimated effects in terms of average marginal effects, which can
be read as probabilities of answering positively (answer category four or five).
A further advantage of presenting average marginal effects is that it allows for
comparison of the regression results between samples and models (we compare
the covariance between models in accordance with Weesie 2000). We provide
the ordered logistic regression results using the full five-point variation in Ta-
ble 3.10 in Appendix Section 3.A.1. The dependent variables that represent
attitudes about fairness and carbon tax revenue use are binary, thus we per-
form standard logistic regression models when analyzing these. We present also
for these regressions the average marginal effects. Heteroscedasticity-consistent
standard errors are used in all regressions.

3.4 Survey Results

In Section 3.4.1 we describe and compare the answers of the respondents in
our two samples. In Section 3.4.2 we analyze the determinants of the policy
(carbon tax) questions in our survey.

3.4.1 Opinions Among the Population and Protesters
Attitudes Toward Climate Change and Policy

Swedes generally think climate change is important (49 percent of the popula-
tion say very important and an additional 36 percent somewhat important; see
Table 3.2). This level of support is typical for Sweden (Séderpalm and Wenné
2019). The shares in the protest sample are lower but still a majority believes
the issue is at least somewhat important (43 percent very important and 15
percent somewhat important). Opinions about Sweden’s current climate pol-
icy differ more between the two samples. The national sample is evenly split,
with approximately a third of the respondents describing it as positive, a third
negative, and a third undecided or holding a neutral view. Half of the respond-

13We further control for answering “Do not know” when asked about trust in the govern-
ment or “Prefer not to answer” when asked about political orientation.
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ing protesters, however, think Swedish climate policy is very bad, and another
quarter considers it rather bad.

Table 3.2: Opinions on Climate Change and Swedish Climate Policy

National Protest
sample (%) sample (%)

How important is the climate change problem? (MWW p-value*: 0.000)

Very unimportant 2.1 13.1
Somewhat unimportant 3.1 15.0
Neither important nor unimportant 9.5 14.1
Somewhat important 36.0 15.2
Very important 49.3 42.5
Opinion of Sweden’s climate policy (MWW p-value*: 0.000)
Very bad 10.2 49.7
Somewhat bad 21.5 24.7
Neither good nor bad 33.0 10.8
Somewhat good 32.5 12.7
Very good 2.7 2.1

Notes: *The p-value reported is from a Mann-Whitney-Wilcoxon gMWW) two-sample test
that tests the null hypothesis that the distributions of the answers from the two samples are
equal.

Opinions concerning the effectiveness of various policies to reduce carbon
emissions do, however, vary strongly between our samples. In the national sam-
ple, we observe a bell-shaped distribution of answers, with many respondents
in the middle and relatively few respondents holding extreme views. For the
protesters, however, the distribution of answers is the exact opposite. Opin-
ions within the group are widely divergent, even polarized. Figure 3.1 shows
U-shaped preferences for several instruments. The most dramatically polarized
response—an almost completely bimodal distribution—involves a carbon tax:
the share of protesters who believe it is effective and protesters who think it
has absolutely no effect are both large, though the negative group dominates.'*

For both groups, we find the highest acceptance (and the least opposition)
for subsidies to renewables. This is in stark contrast to low support for sub-
sidized environmental and electric cars, for which preferences are much more
negative, particularly for the protesters. According to both materials from the
organization’s website and our interview with its spokesperson, many protesters
are highly skeptical of “eco-friendly” vehicles. One of the keywords we searched
their Facebook page for was electric cars and the posts were overwhelmingly
negative but there was a minority (less than 10%) that defended them. The
most common critique was that electric vehicles are “too expensive and just for

14According to the organization’s spokesperson, this position might perhaps have been
even more dominant if we had reached more respondents in the low educational attainment
and low-income groups. Indeed, the rank of carbon taxation and educational level is positively
correlated in the protest sample (0.17).
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Figure 3.1: Respondents’ View of Effectiveness of Various Policy Instruments

Notes: Responses are measured on a five-point scale, ranging from 1 (very ineffective), 2
(somewhat ineffective), 3 (neither effective nor ineffective), 4 (somewhat effective), to 5 (very
effective). *The reported p-value is from a Mann-Whitney-Wilcoxon two-sample test for
the null hypothesis that the distributions of responses from the two samples do not differ
significantly.

rich people in urban areas”. Other points of critique were that there are not
enough charging stations outside the cities, that the batteries are not reliable
for longer trips, and that the batteries are produced in ways that are not envi-
ronmentally sustainable.!® The official website of the protest organization has
many positive comments on internal combustion engines and also on biofuels,
plus one or two comments in support of hybrid gas-electric cars in the long-
run future. Members say they do want climate policy, and their organization
includes among its demands the development of Swedish biofuels. The official
position calls for a petrol price of around 12 SEK/litre (€1.2) or $5.5/gallon.
Clearly, this position would not count as a “petrol protest” in all countries, and
it just shows the importance of national reference points.

Policies to reduce air travel evoke a similar pattern: bell-shaped distribu-

15More unusual posts criticized electric vehicles as a threat to the hobby that is veteran
cars or promoted conspiracy theories saying that if everyone switches to electric vehicles then
the state will just switch to tax electricity so we would all be fooled and driving would still
be prohibitively expensive.
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tions of answers from the national sample, and polarized responses from the
protesters, with a big group strongly against and nearly as many strongly in
favor. The same pattern is also found for sectoral or regional targets as well as
for climate aid to developing countries: generally “normal” curves for the na-
tional sample and more polarization among the protesters. However, in regard
to aid to developing countries, the difference in distribution between the two
samples is not statistically significant.'®

Next, we attempt to motivate the tax by a framing that emphasizes the
need for public investments, such as charging posts for electric vehicles and
other climate investments. In that context, we ask what tax the respondent
would prefer to raise to fund such investments? A large group remains negative
to raising any tax—VAT, employment, income taxes, and even (to a smaller
extent) energy taxes. Interestingly, resistance is lower and support higher for a
reintroduction of a wealth tax (which Sweden abolished 1990). With this ques-
tion formulation, the carbon tax now gets a more positive response than any
of the other taxes except for a wealth tax. This is also true for the protesters,
although their response to this question is extremely polarized, see Figure 3.2.

Attitudes Concerning Fairness and Carbon Tax Revenue Use

To further understand the difference between the protesters and the general
population, Table 3.3 shows differences in opinion in response to questions
about the positive and negative aspects of a carbon tax, respectively.

Close to forty percent of the general population indicates a belief in what
economists think of as the Pigouvian mechanism of the tax — its effect on be-
havior. The share for the protesters, 34 percent, is only slightly lower.!” The
official position of the protest group is to cut the petrol tax in half and lower
the price of petrol. On their Frequently Asked Questions website page, the
organization answers the question, “would this not lead to more emissions?”
by saying that it probably would not, “since most people do not drive around
for fun”. A more technical way of putting this would be that the organiza-

16We also varied our questions by asking what advice respondents would give to another
(unspecified) country about its environmental policy. The responses were fairly similar (Table
Table 3.9 in Appendix Section 3.A.1 displays mean responses for the two samples). This set
of questions also included the option of introducing a meat tax, which turned out to be the
lowest ranked alternative in both samples (perhaps many respondents fail to see any link
to the climate). As in Table 3.1, we find that protest opinions are generally more negative
regarding all policy options compared to the general population. This applies particularly to
subsidies for electric cars and to emissions trading. Protest opinion about permit trading in
the EU ETS is also very negative.

17This difference is perhaps surprisingly low. One explanation might be the overrepresen-
tation in the protest sample of people with a university degree compared to the organization’s
own numbers. Indeed, education is positively correlated with choosing this option and from a
simple regression of this variable on all demographic variables, education stands out together
with gender.
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Figure 3.2: Respondents’ Preferences for Raising Revenue

Notes: Responses are measured on a five-point scale, ranging from 1 (very ineffective), 2
(somewhat ineffective), 3 (neither effective nor ineffective), 4 (somewhat effective), to 5 (very
effective). *The reported p-value is from a Mann-Whitney-Wilcoxon two-sample test for
the null hypothesis that the distributions of responses from the two samples do not differ
significantly.

tion believes the price elasticity is very low. This issue has been extensively
researched and empirical estimates show that the price elasticity is indeed low
in the very short run (which is probably the effect that is easiest to see) —
but the elasticity is sizeable in the long run (Dahl and Sterner 1991; Lin and
Prince 2013). The problem for politicians is of course that protest movements
and opinion in general focus on the short run.

Close to 19 percent of the population (13 percent of protesters) state that
a main positive effect is to collect revenue for the government to use to address
climate change. These respondents will be particularly interested in whether
the government actually uses the money this way; we turn to that question
shortly. The other main positives are that a carbon tax reflects the polluter-
pays principle (an expression of fairness thinking?) and that it gives incentives
for new technology.

The picture that emerges on negatives is also quite clear. The carbon tax
is thought to be unfair, partly to low-income earners (25 percent) but mainly
to people in rural areas (55 percent). This time the figures for the protesters
are not dramatically different. The third-largest concern is that the tax is not



138 OPPOSITION TO CARBON PRICING

Table 3.3: Respondents’ Opinions about Carbon Taxation

National Protest Difference
sample (%) sample (%) (pp.)

Positive aspects of a carbon tax

It applies the polluter-pays principle 39.9 35.2 4.7%%
It affects my own and other people’s behavior 39.4 33.5 5.9%**
It gives incentives for research 25.1 23.2 1.9

It collects government funds to fight climate change 18.7 13.1 5.67%*
There is nothing positive about a carbon tax 14.4 44.2 29.9%%*
Negative aspects of a carbon tax

It is unfair because it hurts rural areas 55.1 56.7 —1.6

It is unfair because it hurts low-income earners 25.3 34.3 —9.0%**
It has an insufficient effect on the climate 24.4 31.0 6.6%**
It hurts Swedish industry and competitiveness 14.6 27.6 —13.0%**
It is too expensive 14.6 15.9 1.3
There is nothing negative about a carbon tax 6.4 14.4 —8.0%**
Tax money could go to corrupt purposes 5.3 10.3 5.0%**

Notes: Percentages do not sum to 100% because respondents could select two alterna-
tives. Significance levels are based on Mann-Whitney-Wilcoxon (MWW) two-sample tests of
whether the difference equals zero, where *p < 0.10, **p < 0.05, and ***p < 0.01.

sufficiently effective (this view is also held by the protesters, and it reminds
us that they do want some form of climate policy). Others mention costs or
concerns about competitiveness (which is often thought to be a bigger problem
for small open economies than for larger ones). Also noteworthy from the
results is that only a small share of protestors (10 percent), and even fewer in
the general population (5 percent), believe that the tax revenues will be used
corruptly.

Preferences concerning the use of tax revenue are shown in Table 3.4. The
option that receives the most support (60 percent of the national sample, 51
percent of the protest sample) is to spend the money on investments that
reduce carbon emissions. The second-place alternative (34 and 28 percent
respectively) is to use the revenues for research related to climate change. Taken
together, these two results show strong support for using the proceeds of a
carbon tax for climate-related purposes. A large share of respondents (24 and
30 percent) also want earmarking for classic public welfare goods, such as health
and other social programs. Refunding cash to citizens does not receive much
support but is somewhat more popular among the protest sample. In the
national sample, 7 percent would support refunding to all citizens and 8 percent
refunding to those with low income, versus 18 and 15 percent, respectively,
among the protesters. The lowest share of responses among the protesters
(10 percent), with a similar share of answers among the national sample (11
percent), is the alternative economists typically pick: putting the tax proceeds
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back into the general budget.'® The protesters are slightly more in favor of
refunding and using revenue for classic welfare purposes, and slightly less for
climate purposes, but the differences are truly small. These overall findings are
similar to those of Carattini et al. (2017) for the Swiss population that shows
large support for green earmarking, but with the difference that refunding of
revenues appears as more popular in Switzerland where the levels of support
for such revenue use are more similar to those of the Swedish protesters.

Table 3.4: Respondents’ Preferences for Using Carbon Tax Revenue

National Protest Difference
sample (%) sample (%) (pp.)

Investment type

Invest in clean energy, technology, and 60.2 50.6 9.6%**
infrastructure that reduces emissions

Provide support to research on climate 34.3 28.1 6.2%%*
change

Use the revenues to improve health, so- 23.7 29.6 —5.9%**
cial care, and education

Use the revenues where they are the most 10.6 10.2 0.4
needed in the government budget

Larger transfers or refunds to those with 8.2 14.6 6.4%%*
low income

Uniform transfers or monetary refunds to 6.5 17.7 11.2%%*

all citizens

Notes: Percentages do not sum to 100% because respondents could select two alterna-
tives. Significance levels are based on Mann-Whitney-Wilcoxon (MWW) two-sample tests of

whether the difference equals zero, where * p < 0.10, **p < 0.05, and ***p < 0.01.

To probe the data for possible differences within individuals and between
our two samples, we study the unconditional rank correlations between “fair-
ness of carbon tax”, “support for carbon tax”, and support for refunding or
green investments, see Table 3.5. Among the general population, fairness con-
cerns are not significantly correlated with support for carbon taxation, and
supporting a uniform redistribution scheme is even negatively correlated with
support for carbon taxation (see column 1). Support for green investments and
carbon taxation are both positively correlated to carbon tax support. Among
the protesters, however, the relationship between fairness concerns and support
for carbon taxation is far stronger. Those with strong fairness concerns are sig-
nificantly less likely to support carbon taxation (column 2). Simultaneously,
those protesters who are in favor of uniform redistribution of revenues are less

8Worth mentioning here is that this answer is highly correlated (—0.90) with not trusting
the government in the national sample (—0.58 in the protest sample).
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likely to support carbon taxation while those who support a more progres-
sive redistribution scheme are more likely to support carbon taxation. In the
protest sample, the positive correlation between support for green investments
and carbon taxation is high; the correlation coeflicient is more than twice as
high as in the national sample.

Table 3.5: Rank Correlations: Carbon Tax, Fairness, and Revenue Preferences

Unfair ~ Unfair  Uniform  Progressive Green
income rural refunding refunding investment
Carbon tax rank
National sample —0.03 0.01 —0.07* —0.02 0.23%
Protest sample —0.17%  —0.19* —0.13* 0.09%* 0.49%*
Unfair income
National sample 0.09* —0.01 0.14%* 0.03
Protest sample 0.24%* 0.01 0.06 —0.05
Unfair rural
National sample —0.08* —0.05% 0.17*
Protest sample —0.01 0.02 —0.06
Uniform refunding
National sample —0.02 —0.23%*
Protest sample —0.12% —0.34*
Progressive refunding
National sample —0.22%
Protest sample —0.04

Notes: The table reports Spearman’s rank correlation coefficients between carbon tax
ranking, fairness concerns, and preferences for revenue allocation. Results are shown
separately for the national and protest samples. * indicates statistical significance at
the 5% level (p < 0.05).

The fairness concerns on behalf of low-income households and rural resi-
dents are positively correlated but more so among protesters (0.24 versus 0.09;
columns 3 and 4). Interestingly, having fairness concerns is not correlated with
any redistribution scheme (or revenue use for green investments) among the
protesters (columns 4 and 6). Believing carbon taxation is unfair to the poor
is correlated (0.14) with support for progressive redistribution but only in the
general population (column 3). Believing carbon taxation is unfair to the rural
population, in turn, is negatively correlated to redistribution efforts (-0.08 and
-0.05) while it is positively correlated to supporting green investments (0.17).
Support for green investments is negatively correlated with both redistribu-
tion schemes (-0.23 and -0.22) in the general population but only with uniform
distribution among the protesters.

In our analysis of the protesters’ Facebook page, one search was explicitly
for the keyword “fairness” and it turned up a large number of posts with
a large number of comments and reactions associated with them (commonly
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with over 1,000 reactions and hundreds of comments on posts). These dealt
overwhelmingly with the price of fuel and the construction of fuel taxes as well
as vehicle taxes and Bonus Malus (an instrument that gives a subsidy to clean
cars and taxes more heavily emitting cars). Around ten percent each dealt
with the urban-rural divide and with class or low-income aspects. We note
that, perhaps not surprisingly, a recurring overall theme of the posts and the
tone used is that of not being heard by the decision-makers. The most common
reactions (signaled using emoticons) to the posts are those of agreement, anger,
and laughter.

3.4.2 Exploring Variations of Opinion
Attitudes Toward Climate Change and Carbon Taxation

One of our key interests is ascertaining how much the protesters stand out.
Table 3.6 presents the regression results (marginal effects) for the attitudes
toward climate change and climate change policy.'® After controlling for the
various characteristics of the respondents, we see that being a member of the
protest movement is associated with a 19 percent decrease in the probability
of regarding climate change as an important problem (column 1). Similarly,
protesters are more negative towards Sweden’s current climate policy (associ-
ated with a decrease of 18 percent in the probability of supporting the current
policy; column 2). In contrast, the estimated marginal effects from being a
protester on viewing carbon taxation as effective, rank it in the context of sug-
gesting it for another country, or supporting it for collecting government funds
for a sustainable transition are surprisingly low—varying between decreases
in probabilities of five to eight percent (column 3-5). This indicates that the
underlying belief about the effectiveness of carbon taxes (to mitigate carbon
emissions or to collect revenue for the climate transition) may not be the factor
that is driving the opposition against carbon taxation: There must be other
determinants that play important roles.

To examine these determinants closer, we turn to the estimates correspond-
ing to the additional regressors in Table 3.6. Let us start with the attitudes
behind acceptance of climate change as a problem (column 1). People who
believe in the Pigouvian mechanism are more likely to view climate change as
a problem; people who do not trust the government and are to the right on
the political spectrum are less likely to do so. Perhaps surprisingly, we find no
clear effects from education, residence, or income categories.

Turning to the current Swedish climate policy (column 2), we observe a
similar pattern, but the trust variable stands out as an even more important
determinant, and dissatisfaction is strongest in the rural areas. Simultaneously,

19For ordered logistic regression results using the five-point scaled dependent variables,
see Table 3.10 in Appendix Section 3.A.1.
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Table 3.6: Ordered Logit Estimates of Climate and Carbon Tax Opinions

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

Climate Current Effect- Policy Collecting
change policy iveness ranking revenue

Protester (ref. National sample)

Yes 0.19%** 0.22%%* 0.05%** 0.08%** 0.07%%*
Education (ref. Comprehensive schooling)

Upper secondary schooling or equivalent 0.02 0.01 0.05%* 0.04* 0.04

Postsecondary nontertiary education 0.02 0.00 0.02 0.06** 0.08%**

Bachelor’s degree or equivalent 0.00 0.03 0.03 0.02 0.06%*

Master’s degree or equivalent 0.03 —0.01 0.14%%* 0.13%%* 0.14%%*
Income (ref. <14,000 SEK)

14,000-18,999 0.01 —0.03 0.03 0.02 0.00

19,000-22,999 0.01 —0.01 0.02 —0.03 —0.02

23,000-29,999 0.02 0.01 0.04* 0.00 0.00

>29,999 0.00 0.01 0.03 0.01 0.01
Residence (ref. City)

Town or smaller city 0.02 0.02 0.05%* 0.03* 0.04%*

Village —0.05%%*  —0.03* —0.10%%F  —0.08%F*F  —(.12%**

Countryside —0.03 —0.08%**%  —(.13*F*  —0.10%*¥*  —0.15%F*
Trust in government (ref. Trust)

No trust —0.15%FF Q. 31FF*  —0.23%%K Q. 17FRF (. 24%FF
Political orientation (ref. Neither nor)

Clearly left 0.14%F%  —(0.05%* 0.12%%* 0.11%%* 0.14%%*

Left 0.10%** 0.01 0.04 0.06%** 0.06%**

Right 0.02 0.04** 0.02 0.03 0.04**

Clearly right 0.05%* 0.08%** 0.08%** 0.07%** 0.13%**
Pigouvian principle (ref. No)

Yes 0.18%** 0.09%** 0.22%%* 0.21%%* 0.21%%%
Joint x? test (p-values) for:

Education 0.502 0.352 0.000 0.000 0.000

Income 0.749 0.731 0.471 0.293 0.745

Residence 0.055 0.000 0.000 0.000 0.000

Political orientation 0.000 0.001 0.000 0.000 0.000
Demographic controls Yes Yes Yes Yes Yes
Pseudo R? 0.259 0.176 0.155 0.131 0.204
Observations 2,843 2,843 2,843 2,838 2,843

Notes: The table reports average marginal effects from ordered logistic regressions. Signifi-
cance levels are based on robust standard errors (*p < 0.10, **p < 0.05, ***p < 0.01).
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we find that those in the middle of the political spectrum and those who un-
derstand the Pigouvian mechanism are the most satisfied with current climate
policy. Both political extremes (left and right) are similarly dissatisfied. Again,
we find no significant correlations from either education or income level.

Next, we turn to the attitudes toward carbon taxation; how the respondents
perceive carbon taxes in terms of effectiveness (column 3), how they rank car-
bon taxation as a policy option in general (column 4), and how the respondents
view carbon taxation in the context of raising government funds for a sustain-
able transition (column 5). The results for these three dependent variables
are rather similar. Support for carbon taxation is positively correlated with
education, belief in the Pigouvian mechanism, and urban residence, while lack
of trust in government and right-wing political identity is associated with low
levels of support. Again, we find no significant relationship with income. This
is noteworthy considering the considerable debate on perceived regressivity.

Attitudes Concerning Fairness and Carbon Tax Revenue Use

Our focus is the determinants of policy acceptance: what people think is fair,
and how the use of carbon tax proceeds for certain purposes may influence
policy acceptance. The logistic regression results (average marginal effects) are
presented in Table 3.7. Being a protester is associated with an increase of six
percent in the probability of believing that carbon taxes are unfair to the poor
(column 1), while we find no such correlation with believing carbon taxes are
unfair to those who live in the countryside (column 2). When instead looking
at the support for refunding carbon tax revenues back to the population, being
a protester is associated with increases in the probability of supporting uniform
and progressive refunding with nine and seven percent respectively (columns
3-4). Support for using the revenue for green spending is instead negatively
correlated with belonging to the protest group. While these results indicate
that protesters tend to be relatively more concerned with vertical regressivity
than the general population and are more prone to support direct compensation
back to low-income households and less prone to be in favor of green spending,
it should be noted that the estimated probabilities are not very large. Instead,
some of the other variables of interest, again, appear to play equally or more
important roles.

To better understand these drivers we return to column 1 in Table 3.7
and the concern that a carbon tax may be regressive—one of the main issues
stated by our respondents (in both samples; see Table 3.3). Interestingly, we
do not find any statistically significant evidence that concern varies over the
income distribution. Variables that yield statistically significant effects are
instead trust in government and political orientation, where respondents who
do not trust government or self-identify as left-wing display positive correlations
with believing that a carbon tax would be regressive. Belief in the Pigouvian
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Table 3.7: Ordered Logit Estimates of Fairness and Revenue Opinions

1) ) ®3) (4) ()

Unfair Unfair Uniform  Progressive Green
income rural refunding  refunding  investment

Protester (ref. National sample)

Yes 0.06%** 0.03 0.09%** 0.07*** 0.09%**
Education (ref. Comprehensive schooling)

Upper secondary schooling or equivalent —0.08%* 0.01 0.01 0.05%* —0.03

Postsecondary nontertiary education —0.06* 0.06* 0.00 0.02 0.03

Bachelor’s degree or equivalent 0.05 0.11%** 0.04** 0.02 0.09%**

Master’s degree or equivalent 0.12%%* 0.01 0.01 0.01 0.09%**
Income (ref. <14,000 SEK)

14,000-18,999 0.01 0.00 —0.02 —0.05%* 0.04

19,000-22,999 —0.04 —0.02 —0.01 —0.05%* 0.04

23,000-29,999 0.02 0.06* 0.01 0.08%** 0.04

>29,999 0.03 0.01 0.01 0.08%** 0.04
Residence (ref. City)

Town or smaller city 0.01 0.03 —0.03* —0.01 —0.02

Village 0.04 0.06**  —0.01 —0.03** —0.02

Countryside 0.04* 0.16%** 0.04** 0.00 0.03
Trust in government (ref. Trust)

No trust 0.08%*** 0.05%* 0.03%* —0.01 —0.12%**
Political orientation (rvef. Neither nor)

Clearly left 0.06* 0.01 0.07#%* 0.05%* 0.08**

Left 0.02 0.07*** 0.03** 0.01 0.07*%*

Right 0.07*** 0.06** 0.00 0.03* 0.04

Clearly right 0.07*** 0.00 0.00 0.01 0.06**
Pigouvian principle (ref. No)

Yes 0.05%%* 0.02 —0.02* —0.01 0.20%%*
Joint x? test (p-values) for:

Education 0.176 0.005 0.573 0.007 0.000

Income 0.844 0.066 0.118 0.011 0.474

Residence 0.672 0.000 0.649 0.232 0.643

Political orientation 0.000 0.020 0.050 0.077 0.000
Demographic controls Yes Yes Yes Yes Yes
Pseudo R? 0.034 0.034 0.094 0.080 0.116
Observations 2,843 2,843 2,843 2,838 2,843

Notes: The table reports average marginal effects from ordered logistic regressions. Signifi-
cance levels are based on robust standard errors (*p < 0.10, **p < 0.05, ***p < 0.01).
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mechanism is also associated positively with support of this idea.

Second, we examine the concern that a carbon tax may hurt rural house-
holds (column 2). Here we find strong and significant evidence that rural
citizens share this concern to a larger degree. Belief in the Pigouvian mecha-
nism is also positively related to having this concern. Education and political
orientation also matter here, but the relationship to these variables appears
highly nonlinear.

Third, we turn to the issue of how to use the revenue from a carbon tax.
As we saw in Table 3.4, uniform refunding and progressive refunding were
not the most preferred alternatives (chosen by fewer than 10 percent of the
representative sample but somewhat more among protesters). The regression
shows no clear determinants of support for a uniform refunding strategy among
our variables of interest (see column 3), but for progressive refunding (column
4), we find significantly less support among high-income groups.

For the most popular use of carbon tax revenue—using the revenues for
green investments (column 5)—educational level matters: a higher level of
education is positively related to funding green investments. Income and area
of residence are not important determinants. We further find that lack of trust
in government and/or identifying as clearly right on the political spectrum are
associated with a decrease in the probability of being in favor of using carbon
tax revenue for green investments. Belief in the Pigouvian mechanism, on the
other hand, is associated with a large increase in the probability. This last point
is interesting since one interpretation of the Pigouvian mechanism is that the
tax itself is the instrument and that the use of the proceeds is secondary. Here,
however, it seems that those who support the tax and believe in its incentive
properties also support using the revenue for further climate change mitigation.

Drivers of Protesters’ Opinion

From the above analysis, we find that the most important determinants of
opinion on climate policy are not only whether respondents are protesters or
not, but trust in government and belief in the Pigouvian principle. For this
reason, these variables merit special attention. We replicate our regression
analysis above with the addition of interacting the protest sample indicator
with the variables for trust and belief in the Pigouvian mechanism. Figure 3.3
shows the predicted probabilities for those with or without trust (panel A) and
with or without belief in the Pigouvian mechanism (Panel B). All the values
are given for the representative and protest samples. Note that the predicted
probabilities for the various dependent variables are strikingly similar between
Panel A and B: Trust in the government and belief in the Pigouvian mechanism
are correlated with the responses in similar ways regardless of being protesters
or not. However, there are differences.
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Figure 3.3: Predicted Probabilities Conditional on Trust and Pigouvian Belief

Notes: Predicted probabilities are estimated as in Table 3.6 and Table 3.7, with additional
interaction terms f}ér No trust in government X Protester and Belief in the Pigouvian principle
X Protester included as regressors. Panel A shows results conditional on Trust in government,
and Panel B conditional on Belief in the Pigouvian principle. Y and N denote Yes and No,

respectively. The whiskers represent the 95% confidence intervals.

In Panel A, we find that the trust variable is associated with a bigger dif-
ference (for close to all dependent variables) for the protest sample compared
to the national sample. While attitudes to climate change as an important
problem are similar between those with or without trust in the national sample
and for protesters who trust the government, the probability for those in the
protest group who do not trust the government is estimated to be significantly
lower. It is the combination of lacking trust and belonging to the protest move-
ment that gives the largest relative effect: The probability of a non-truster in
the protest movement supporting the current climate policy is virtually zero.

The support for carbon taxation, as measured by opinions of effectiveness,
policy ranking, or selecting carbon tax to collect government revenue, is also
clearly correlated with the trust variable in both samples. However, while the
difference in estimated support for a carbon tax differs by 10 to 17 percentage
points between trusting and not trusting in the general population, this differ-
ence is 40 to 55 percentage points in the protest group. In the protest sample,
trust in the government is so highly correlated with positive attitudes to carbon
taxation that this (minority) group of respondents is curiously predicted to be
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more likely to support carbon taxes than the general population.

Regarding the dependent variables that concern fairness and revenue use,
the trust variable appears to play a very limited role for opinion in the general
population. The differences in estimated probabilities between with/without
trust of government in the protest group are larger—at least when it comes to
perceiving carbon taxation as unfair to the rural population and supporting
the use of revenue for green investments.

Turning to “belief in the Pigouvian principle” Panel B shows big effects
for opinions on climate change and current climate policy in both samples—
especially among the protesters. As in the case above of “trust”, we find that
support for carbon taxation is strongly correlated with belief in the Pigouvian
principle and again, the differences between predicted probabilities are much
larger in the protest sample: The difference in support is around 18 percentage
points in the general population but 28 to 35 percentage points in the protest
sample.

In sum, we find that these two factors (trust in the government and belief
in the Pigouvian mechanism) are not only important for popular opinion but
they apply in particular to the protesters.

3.5 Concluding Discussion

Carbon pricing is an efficient instrument to deal with a pressing problem. It
has however been used much less than expected. This may be due in part
to lobbying but it is also due to public resistance, making it important to
understand this resistance and its determinants. It would be useful to find
implementation strategies that enhance acceptability. Lately, this has become
a growing field of research and there are a number of stylized facts that appear
important in most countries. These include the following: Resistance increases
the higher the tax and the faster the introduction. Trust in the government is
an important factor in explaining acceptance. The perceived effectiveness of a
tax (which we refer to as a belief in the Pigouvian mechanism) increases public
support for a tax. Explaining how a tax works can increase support—and trials
or earlier experience of the tax mechanism should have the same effect.

Most decisive for support is however the perceived fairness of the taxation.
This in turn depends on perceptions of cost to oneself, people’s varying oppor-
tunities to adapt to a tax by non-fossil forms of transportation or heating, etc.
Attitudes to fairness also hinge on the respondents’ political views, the degree
of inequality, and other factors in a country. The most prominent discussions
concern equity with respect to income and to areas of residence (urban vs ru-
ral). Public support typically increases if tax revenues are refunded. There are
however many ways of refunding a tax. An economist may argue that taxes
are refunded if other taxes are cut, or general spending is increased—i.e. if the
proceeds of a carbon tax are added simply to the general budget. This however
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typically garners less support among the general public—particularly those
with little trust in government institutions. Using the revenues for climate-
related purposes including renewable energy tends to be popular and increase
support for a policy—particularly among those who are most concerned with
the climate issue.

More factors are likely to affect support: the characteristics of a country
or economy concerning population density, climate, equality, and so forth. To
study Sweden in this regard is an interesting special case since Sweden has a lot
of prior knowledge on carbon taxes, low emissions (little dependency on fossil
fuels for heating), high levels of trust, and relatively low levels of inequality.
The main contribution of our paper is however the comparison between two
groups of respondents.

In addition to surveying the public, we have surveyed a group of protesters.
As the experience of the yellow vests in France showed, social movements can
set the agenda by picking up and reinforcing sentiments of dissatisfaction and
providing an effective platform to formulate and propagate these opinions and
thereby heavily influence the implementation of policies.

Some of our main results concern the similarity between the protest group
and the population at large. We find that many of the protestors are (contrary
to some reports) truly concerned about climate change and want climate policy,
even if they tend to prefer other policies like domestic ethanol production.
When it comes to carbon taxes, we find opinion on carbon taxes is much more
polarized: most respondents are strongly opposed, but a surprisingly large
group is accepting of carbon taxes, at least if applied to all sectors and all
users. It is not resistance to climate politics but a fierce passion for fairness
that appears to motivate the protesters. They oppose the current fuel tax
because it hits “ordinary motorists” harder than, for instance, big industry or
air travelers. Another strong evidence of fairness concern was that the only
reasonably strong support we found for raising any tax was for the wealth
tax—and again the support was particularly strong among the protesters.

Despite similarities, there are of course differences between our samples.
The most crucial of these is that membership in the protest movement seems
to reinforce several of the other most important correlations we find. Thus, lack
of trust in the government and lack of belief in the Pigovian mechanism is, as
always, correlated with negative attitudes to carbon taxes—so far this repeats
the stylized facts—we show that this relationship is significantly magnified or
strengthened amongst the members of the protest movement. This should
provide some keys for thinking about how to design carbon taxes in ways that
increase acceptability in both groups.

A striking illustration of the protesters’ zeal for fairness is given by the
contrast between their support for renewables and their strong opposition to
electric cars. The subsidies to electric vehicles are of course a way to lower their
price but despite this, they are considered far too expensive for ordinary income
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earners. This is a complex issue since in fact most vehicles in Sweden (also with
internal combustion engines) are first bought by companies or high-income
individuals. People with average incomes typically buy a car that is used. The
motivation for the electric vehicle subsidy is to change the composition of the
vehicle stock so that second-hand electric vehicles become available eventually.
Still the resistance expressed by the protest movement is compact: Subsidies
for electric vehicles are thought to benefit rich people in cities.

Considering the prevalence of fairness issues, we were particularly interested
in the effects of income on various attitudes. Considering the prominence of
distributional and fairness issues in the debate over a carbon tax, we expected
the income variable to play a pivotal role. We found, however, that the role
of income is generally insignificant. An exception is attitudes to progressive
refunding where high-income earners are (unsurprisingly) less enthusiastic. We
did however find that area of residence matters. People in rural areas are less
content with the state of current policy, believe carbon taxes are unfair to the
rural population, and thus report low levels of support for carbon taxation.

Concerning policies to increase acceptance of carbon taxation, we find re-
sults that are in line with the general finding from earlier studies: specifying
the use of tax revenues is positive. Returning revenues to the general budget,
however, is generally not very popular—but we actually found that it beats
refunding! We instead found strong preferences for environmental earmarking,
echoing results of earlier research (e.g., Baranzini and Carattini 2017; Carattini
et al. 2017; Kotchen 2017). The second-highest ranked alternative was climate
research, the third was for general welfare, then came the general budget, and
revenue refunding (uniform or progressive) was the least favored alternative.
The order for the protesters was essentially similar but refunding came one
notch higher with the “general budget” last.

Sweden has had some success when it comes to carbon taxes. They were
introduced gradually, (with exceptions in some areas that were gradually abol-
ished) people have adapted, and been compensated through various mecha-
nisms including reduction of other taxes, increased expenditures on climate
goods and other public goods. This was not generally done through overt ear-
marking or refunding but through an integrated environmental fiscal reform
process—using the annual budgetary process. One could summarize by saying
that the revenues have been put in the general budget—typically the least at-
tractive of the alternatives in the context of a survey. The taxes are generally
well accepted. Still, even Sweden has a protest movement, and a very active
one, indicating that there are limits to how high the carbon tax can go with-
out running into opposition. For a broader acceptance of higher carbon taxes
in both Sweden and other countries, issues of fairness need to be addressed
head-on. A prime way of doing this is pricing emissions from all users, sectors,
countries, and sources to a reasonably equal degree. In the past, this would
have been dismissed as utopian. When the first countries introduced carbon
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taxes they knew they were doing this alone and exemptions were used to avoid
losing jobs in trade-exposed sectors.

The situation today is quite different from 1990, with a high degree of
consensus concerning a complete phase-out of fossil fuels by mid-century. At
the same time, the old exceptions just mentioned have become a source of
opposition on grounds not only of efficiency but also of fairness. The idea
of global carbon pricing in all sectors is still a giant and difficult challenge,
but considering that the resistance to carbon pricing today to some extent
hinges on how unfair it is to have different taxes, it might still be time to
reconsider globally harmonized taxation. Universal and reasonably uniform
taxation ought to alleviate concerns of both efficiency and fairness. The idea of
pricing carbon is spreading and recent policy packages have taken some steps
(such as border carbon adjustments) that are intended to extend carbon pricing
also to sources located in jurisdictions without (sufficient) pricing. At the same
time, we should acknowledge the other concerns. An increase in the carbon tax
should not imply higher total levels of taxation or a bigger role for the state.
Carbon tax revenue should always be used efficiently and transparently and
different countries will probably choose different combinations of earmarking
and refunding. Our study has led us to believe that this would alleviate many
of the concerns of fuel-tax protesters and thus increase policy acceptance.

3.A Appendix

3.A.1 Supplementary Tables
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Table 3.8: Representation and Comparison of Samples

National sample Protest sample
Variable description Q N Mean St.dev. N Mean St.dev. Min. Max.
Climate perception
Climate change as a problem 1 2323 4.28 0.90 771 3.59 1.48 1 5
Current policy 1 2237 298 1.01 770 1.93 1.14 1 5
Effectiveness of policy
Carbon tax 3 2020 3.11 1.16 771 2.87 1.72 1 5
Subsidies env. vehicles 3 2,112  3.09 1.20 768  2.59 1.49 1 5
Environmental aid 3 2,000 3.18 1.21 755 3.13 1.53 1 5
Policies to reduce aviation 3 2,119 296 1.20 764  2.83 1.63 1 5
Subsidies to renewable energy 3 2,103 3.68 1.10 768  3.31 1.48 1 5
Local environmental targets 3 2,067  3.43 1.12 746 2.95 1.49 1 5
Policy ranking
Carbon tax 4 2200 292 1.18 766  2.75 1.69 1 5
Subsidies env. vehicles 4 2,200 2.99 1.19 757 2.36 1.33 1 5
EU ETS 4 2,198 2.89 1.15 752 2.68 1.43 1 5
Policies to reduce aviation 4 2,199 3.06 1.19 751  2.60 1.46 1 5
National env. targets 4 2199 224 1.10 764  3.45 1.42 1 5
Meat tax 4 2197 3.64 1.21 757 2.09 1.42 1 5
Carbon tax positives
Polluter-pays principle 5 2,174  0.39 0.49 773 0.35 0.48 0 1
Collect tax revenues 5 2,174 0.18 0.39 773 0.13 0.34 0 1
Influence behavior 5 2,174 0.39 0.49 773 0.34 0.47 0 1
Incentive for research 5 2,174  0.25 0.43 773 0.23 0.42 0 1
Nothing positive 5 2,174 0.14 0.35 773 0.44 0.50 0 1
Do not know 5 2,174  0.09 0.28 773 0.02 0.12 0 1
Carbon tax negatives
Insufficient effect 6 2,170 0.24 0.43 773 0.31 0.46 0 1
Too expensive 6 2,170 0.15 0.35 773 0.16 0.37 0 1
Unfair to rural residents 6 2,170 0.55 0.50 773 0.57 0.50 0 1
Unfair to low-income earners 6 2,170 0.25 0.43 773 0.34 0.48 0 1
Hurts competitiveness 6 2,170 0.14 0.35 773 0.28 0.45 0 1
Can result in corruption 6 2,170 0.06 0.23 773 0.10 0.31 0 1
Nothing negative 6 2,170 0.06 0.24 773 0.14 0.35 0 1
Do not know 6 2,170 0.08 0.27 773 0.02 0.14 0 1
Demographics and Politics
Gender 11 2,092 0.51 0.50 765  0.25 0.44 0 1
Age 13 2,098 3.04 0.84 773 2.96 0.78 1 5
Education 14 2,097 3.14 1.23 772 3.58 1.31 1 6
Occupation 15 2,097  2.26 1.56 773 2.29 0.86 1 6
Income 16 2,086 5.74 3.04 772 6.19 3.06 1 10
Urban-rural 17 2,095 2.34 1.06 770 2.64 1.16 1 4
Children in household 18 2,095 0.55 0.94 773 0.83 1.10 0 4
Member of environmental org. 12 2,098  0.10 0.30 770 0.26 0.44 0 1
Trust in government 19 1,789  0.49 0.50 709  0.32 0.47 0 1
Political left-right scale 20 1,953  3.10 1.28 732 3.10 1.27 1 5

Notes: Survey response scales are defined as follows. Climate change as a problem, Current
policy, Effectiveness, Ranking of policies, and Political left-right scale: from 1 (very negative
/ ineffective / lowest rank / clearly left) to 5 (very positive / effective / highest rank / clearly
right). Positives and negatives of carbon taxr and Use of taz revenues: binary indicators (0 =
No, 1 = Yes). Income: from 1 (< 11,000 SEK) to 10 (> 36,000 SEK). Residential area: from
1 (Countryside) to 4 (Big city). Education: from comprehensive schooling to master’s degree or
equivalent. Age groups: from 1 (18-20 years) to 5 (> 79 years). Children in household: from
0 (No children) to 4 (> 4 children). Membership in environmental organizations and Trust in
government: binary indicators (0 = No, 1 = Yes).
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Table 3.9: Policy Instrument Preferences for a Hypothetical Country

Policy National sample  Protest sample Difference
(mean rank) (mean rank) (pp.)
Environmental targets 3.8 3.5 0.3%**
EU ETS 3.1 2.7 0.4%%*
Carbon tax 3.1 2.8 0.3%%*
Subsidies electric cars 3.0 2.4 0.7%**
Policies on aviation 2.9 2.6 0.3%**
Meat tax 2.4 2.1 0.3%**

Notes: Significance levels (stars) are based on p-values from Mann-Whitney-
Wilcoxon (MWW) two-sample tests, testing whether the difference equals

zero, with *** indicating p < 0.01.

(highest).

Rankings range from 0 (lowest) to 1
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Table 3.10: Ordered Logit Coefficients for Climate and Carbon Tax Opinions

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

Climate Current Effect- Policy Collecting
change policy iveness ranking revenue

Protester (ref. National sample)

Yes 0.89%** 1.68%** 0.01 0.34%** 0.15
Education (ref. Comprehensive schooling)

Upper secondary schooling or equivalent 0.03 0.11 0.36%* 0.38%** 0.36%*

Postsecondary nontertiary education 0.11 0.14 0.27* 0.38%** 0.54***

Bachelor’s degree or equivalent 0.16 —0.06 0.13 0.15 0.36**

Master’s degree or equivalent 0.54%** 0.07 0.74%%* 0.68%** 0.90%**
Income (ref. <14,000 SEK)

14,000-18,999 0.15 0.25%* 0.16 0.11 0.04

19,000-22,999 0.03 0.08 0.19 0.07 0.07

23,000-29,999 0.09 —0.09 0.28%* 0.05 —0.03

>29,999 —0.04 —0.12 0.29%* 0.13 0.06
Residence (ref. City)

Town or smaller city —0.22* —0.12 —0.29%%*%  —0.11 —0.21%*

Village —0.58%** (.18 —0.54%FF 0. 37FFF  —(.63%**

Countryside 0.48%** 0.54%** 0.70%%* 0.45%** 0.76%**
Trust in government (rvef. Trust)

No trust 0.92%** 1.90%** 1.28%%* 0.93%** 1.40%**
Political orientation (ref. Neither nor)

Clearly left 1.25%H* 0.18 0.64%** 0.59%** 0.83%**

Left 0.77%%* 0.03 0.17 0.25%* 0.32%%%

Right —0.13 —0.13 —0.10 —0.11 —0.23**

Clearly right —0.54%FF . 4TFRE _(.43FFF —(.34FFF  —(.69%**
Pigouvian principle (ref. No)

Yes 1.12%*%* 0.60%** 1.13%** 1.03%** 1.17%%*
Joint x? test (p-values) for:

Education 0.001 0.390 0.000 0.000 0.000

Income 0.399 0.389 0.234 0.389 0.824

Residence 0.000 0.000 0.000 0.000 0.000

Political orientation 0.000 0.005 0.000 0.000 0.000
Demographic controls Yes Yes Yes Yes Yes
Pseudo R? 0.171 0.168 0.131 0.101 0.163
Observations 2,831 2,770 2,641 2,838 2,749

Notes: Table reports ordered logistic regression coefficients using the full five-scale Likert
responses on climate change concern, current policy adequacy, carbon tax effectiveness, policy
ranking, and revenue collection preferences. Significance levels based on robust standard
errors: *p < 0.10, **p < 0.05, and ***p < 0.01.
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3.A.2 Questionnaire Transcript
Survey of attitudes toward climate policy and policy instruments

What do you think about the climate issue and Sweden’s climate policy? This
survey is being conducted as part of a new research project, at the University
of Gothenburg, about attitudes toward environmental policy instruments. The
survey consists of 19 questions and takes approximately 7 minutes to complete.
The survey is entirely anonymous and voluntary, but your participation is very
much appreciated!

Section 1. Climate policy

The following section contains questions about our national climate policy and
various environmental policy instruments at the state level to limit the influence
of emissions on the climate. There are no right or wrong answers. Please choose
the alternatives that best support your opinion.

1. In your opinion, how important a societal problem is climate change?
Very important; Quite important; Neither important nor unimportant;
Quite unimportant; Very unimportant; Don’t know.

2. What do you think of the national climate policy in our country?
Very good; Quite good; Neither good nor bad; Quite bad; Very bad; Don’t
know.

3. How effective do you consider the following environmental policy instru-
ments?
e Carbon tax
e Subsidies for environmental or electric vehicles
e Aid to developing countries in support of the environment

Policies to reduce aviation

e Subsidies to renewable energy
e Municipal or sectorial environmental targets

Very effective; Quite effective; Neither effective nor ineffective; Quite in-
effective; Very ineffective; Don’t know.

4. Imagine that you were an adviser to a country that did not yet have a
well-developed climate policy. Rank the alternatives below according to
how reasonable you believe each policy instrument to be, where 5 is the
most reasonable and 1 is the least.

e Carbon tax
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Subsidies/grants to environmental and electric cars

Participation in EU Emissions Trading System

Policies to reduce aviation

National environmental targets

e Meat tax

5; 4; 8 2; 1.

Section 2. Carbon tax

A carbon tax is a possible policy instrument to limit the influence of emissions
on the climate. One could have different opinions on how much a tax on
carbon dioxide could contribute to reducing emissions and their influence on
the climate, and what effects such a tax would have on society in general. The
following questions concern the pricing of carbon dioxide and its advantages
and disadvantages.

5. Why do you think a tax on carbon dioxide can be perceived as positive?
Choose the alternatives that best match your perception. [max 2]
Because one should apply a principle that the polluter pays (does the right
thing); To collect tax money that can finance measures against the cli-
mate crisis; To influence my own and other people’s behavior so that
everyone uses less fossil fuels; Because it gives incentives for research on
new climate-friendly technology and renewable energy; There is nothing
positive about a tax on carbon dioxide; Don’t know.

6. Why do you think a tax on carbon dioxide can be perceived as negative?
Choose the alternatives that best match your perception. [max 2]
It has an insufficient effect on the climate crisis; It is too expensive; It is
unfair because it punishes those who live outside cities and in the coun-
tryside the most; It is unfair because it punishes low-income earners the
most; It hurts the industry and Swedish competitiveness; The tax money
could go to corrupt purposes; There is nothing negative about a tax on
carbon dioxide; Don’t know.

7. If you yourself got to design a climate tax, how do you think one should
use the revenues collected? [max 2]
Pay back equal amounts to everyone who has paid the tax; Pay back the
most to those with the lowest incomes; Use the money for investments that
directly reduce carbon dioxide emissions; Use the money to improve health
care, social care and education; Use the money for climate research; Use
the money where it makes the best use in the government budget; Don’t
know.
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Section 3. Funding a transition to a sustainable climate future

8.

To expand public transport, install charging posts for electric vehicles,
and implement other climate measures, financing is needed. If there is a
need to raise a tax to support public financing, what is your opinion of
the following options?

e Higher employer contribution

e Higher income tax
Higher VAT

Higher energy tax

Higher carbon tax

Reinstated wealth tax

Very positive; Fairly positive; Neither positive nor negative; Fairly nega-
tive; Very negative; Don’t know.

Section 4. Personal information

The following questions are asked to help us know more about who participated
in the survey. Your answers are still completely anonymous.

9.

10.

11.

12.

13.

14.

Are you
Woman; Man; Other.

Are you a member of an environmental organization?
No; Yes.

How old are you?
<19; 20-39; 40-59; 60-79; > 80.

What is your highest educational attainment?

FElementary school or equivalent; High school or equivalent; Postsecondary
education, not college or university; Bachelor’s degree or equivalent; Mas-
ter’s degree or equivalent; Postgraduate education.

Which of these groups do you belong to?
Employed; Student; Unemployed; Pensioner (due to age); Sickness benefit
recipient; Other.

What is your approximate disposable monthly income? (Disposable in-
come is income minus tax, plus tax-exempt revenue and subsidies, minus
repayment of loans, etc.)

< 10 999; 11 00013 999; 14 000-15 999; 16 000-18 999; 19 000-20 999;
21 000-22 999; 23 000-25 999; 26 000-29 999; 30 000-35 999; > 36 000.
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15.

16.

17.

18.
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In what type of area do you live?
Countryside; Smaller urban area; Larger urban area or city; Big city.

How many children are there in the household?
No children; 1; 2; 3; 4 or more

Do you trust the government?
Yes; No; Don’t know.

Where do you place yourself on the political left-right scale?
Clearly to the left; Somewhat to the left; Neither to the right nor to the
left; Somewhat to the right; Clearly to the right; Do not want to say.
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