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Abstract

Public support for ambitious climate policies and carbon prices that have direct costs for voters may
depend on policy sequencing. Policy sequencing theory suggests that the strategic ordering of policies
into sequences that initially create benefits can subsequently increase support for higher carbon prices.
However, systematic quantitative evidence about the effects of sequencing on public support is lacking.
We provide novel theoretical and empirical insights on the mechanisms through which strategic pol-
icy sequencing affects public support for climate policies. We generated these insights using geospatial
data and a representative conjoint experiment with Swiss voters conducted just before the popular vote
on an amendment to the Federal Act on the Reduction of Greenhouse Gas Emissions in June 2021. Our
evidence shows that the perceived effectiveness of prior policy-induced benefits is related to more pub-
lic support for higher carbon prices across sectors. Moreover, we find that more opportunity structures
for low-emission alternatives—like higher EV charging station density—are associated with increased
public support for carbon prices in the sector where the former material benefits occur. Our results also
imply that positive policy perceptions of prior climate policies are related to increased support, partic-
ularly among conservative voters and those who do not regard climate change as a salient issue. Thus,
strategic policy sequencing could be an effective strategy for broadening public support for ambitious
climate policies.

Keywords: policy sequencing; policy feedback; public support; climate policy

Economists typically argue that carbon pricing policies are the most efficient solution for mitigating cli-
mate change (Aldy & Stavins, 2012; Bennear & Stavins, 2007; Jenkins, 2014; Nordhaus, 1992, 1994, 2014,
2019; Stavins, 1997, 2008), either in the form of carbon taxes or emission trading systems. If the carbon
price is set sufficiently high, carbon pricing policies incentivize producers and consumers to choose
low-emission options, allowing market competition to select the least costly clean technologies. In
such circumstances, carbon pricing policies are the theoretically first-best solution for tackling climate
change because of their economic efficiency. However, ambitious climate policies like higher carbon
prices often face political hurdles (Clayton, 2018; Stadelmann-Steffen & Dermont, 2018). Besides politi-
cal opposition from vested interest groups and decision-makers, higher carbon prices often lack public
support—particularly among the more conservative segments of society (Aklin & Mildenberger, 2020;
Beiser-McGrath & Bernauer, 2019; Fremstad et al., 2022; Mildenberger et al., 2022; Nowlin et al., 2020).
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Thus, the question of how to increase the political feasibility of ambitious climate policies, like more
stringent carbon pricing policies, is currently at the center of political and scientific debate.

One such approach is policy sequencing. Policy sequencing is defined as the strategic, temporal
ordering of policies into sequences that may increase the feasibility of introducing more ambitious
(carbon pricing) policies over time. More specifically, policymakers may first introduce less controversial
green-industrial and innovation-oriented subsidies to create benefits and build new coalitions for the
subsequent adoption of more ambitious carbon pricing policies. For instance, while in the past numer-
ous attempts have failed to adopt a stringent nation-wide carbon price in the US, the recent Inflation
Reduction Act can be seen as a first step in the strategic sequence towards the adoption of more ambi-
tious climate policies over time. The growing political economy literature on policy sequencing posits
that policy-induced benefits from such green industrial policies can nurture interest groups and coali-
tions that favor decarbonization, facilitating political majorities supportive of more ambitious carbon
pricing (Fesenfeld et al., 2022; Leipprand et al., 2020; Meckling et al., 2015, 2017; Pahle et al., 2018).
Qualitative case-study research has shown that these benefit-to-cost sequences have indeed allowed
climate leaders, such as California, Germany, and the EU, to raise their level of policy ambition over
time (Leipprand et al., 2020; Meckling et al., 2015, 2017; Pahle et al., 2018).

However, while the policy sequencing literature has argued and empirically tested such arguments
with respect to elite actor coalitions, there is a lack of empirical research on how the strategic sequenc-
ing of benefit-inducing policies affects public support for more ambitious, cost-inducing climate policies
over time. This is an important research gap as public support is a crucial factor for the political feasibil-
ity of ambitious climate policies (Anderson et al., 2017; Fesenfeld, 2020; Schafferetal., 2021). Particularly
for salient policy measures with visible demand-side effects, such as higher carbon prices on fossil
fuels or food products, public support can be decisive and often constitutes a barrier (Beiser-McGrath
& Bernauer, 2019; Bernauer, 2013; Drews & Van den Bergh, 2016; Edenhofer et al., 2011; Fesen-
feld, 2020; Stadelmann-Steffen, 2011; Stadelmann-Steffen & Eder, 2020) in the introduction of such
measures.

To close this gap on the effects of strategic policy sequencing on public opinion, we can build on
previous research about policy perceptions (Avineri, 2012; Drews & Van den Bergh, 2016; Fesenfeld,
2020, 2022; Hobman et al., 2016; Huber et al., 2019; Jacobs & Matthews, 2012; Mildenberger et al., 2022;
Mildenberger & Tingley, 2019; Stadelmann-Steffen, 2011; Stadelmann-Steffen & Dermont, 2018) and
policy feedback (Béland, 2010; Béland & Schlager, 2019; Campbell, 2011, 2012; Fesenfeld et al., 2022;
Jordan, 2013; Jordan & Matt, 2014; Kumlin & Stadelmann-Steffen, 2014; Mettler, 2002; Mettler & Welch,
2004; Soss, 1999; Stadelmann-Steffen & Eder, 2020).

Existing policy feedback research shows that previous policies can create feedback effects on the
adoption of subsequent policies by changing public opinion. Nevertheless, to the best of our knowledge,
no previous studies have investigated how the strategic sequence of climate policies that first support
low-carbon behaviors is associated with public support for the subsequent introduction of more cost-
intensive policies like carbon prices.

Here, we focus on the public opinion mechanisms behind potential sequencing effects by theoriz-
ing that policy sequencing affects public support through two main mechanisms: First, we argue that
citizens’ perceptions of the effectiveness of previous policy-induced benefits that, for instance, include
renewable energy policies at the federal level and electric vehicle support programs at the cantonal
and the municipal level are an important but insufficiently studied factor that shapes public support
for the subsequent adoption of higher carbon prices (Mildenberger et al., 2022). Thus, the nature of
feedback from previous policies on support for later policies critically hinges on how citizens subjec-
tively notice and interpret material and immaterial utility gains from pre-existing policies, such as their
perceived financial support, policy effectiveness, and fairness (Huber et al., 2019; Mildenberger et al.,
2022; Stadelmann-Steffen & Dermont, 2018). Second, we propose that previous policies that create novel
opportunity structures for citizens to shift to low-emission alternatives can positively affect public sup-
port for the later adoption of higher carbon prices, particularly in sectors where those opportunities are
present. In addition, we explore subgroup effects across different segments of the population; in par-
ticular, for ideological groups and citizens who ascribe high or low salience to the issue of climate and
environment. Finally, we also investigate how carbon price revenue recycling affects support for carbon
prices and discuss if the strategic use of such revenues can indirectly increase support for higher prices
over time by creating new low-emission opportunity structures.
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To test our argument about the mechanisms through which policy sequencing is associated with
public support for carbon prices, we fielded a conjoint survey experiment just before a real public vote
on an amendment to the Swiss Federal Act on the Reduction of Greenhouse Gas Emissions (hereafter,
CO, Act) in June 2021, the cornerstone of Swiss climate change mitigation policy. We thus leverage the
unique direct democratic decision-making setting in Switzerland that allows voters to decide about the
adoption of policies, such as the CO, Act. We analyze if policy support by voters varies depending on
(a) the perceived effectiveness of prior policy-induced benefits and (b) exposure to opportunity struc-
tures that enable a switch to low-emission alternatives. To do so, we combine the experimental survey
data with non-experimental survey items and geographic information systems (GIS) point data. This
enables us to test whether the dependent policy support variable (measured via our conjoint experi-
ment for differently designed carbon pricing policies) is related to individual (i.e., policy perceptions)
and geographical factors (i.e., low-emission opportunity structures). Moreover, we employ machine-
learning-based sparse regression methods as a robustness test. This advanced statistical method allows
us to control for potential omitted interaction effects without overfitting the model (Ratkovic & Tingley,
2017).

This paper is structured as follows. The following section presents the theory and our argument.
The third section introduces the research design and methods. Fourth, we discuss the results. The fifth
section concludes.

Theory

A growing literature on climate policy sequencing describes how the strategic ordering of policies in
benefit-to-cost sequences can increase the political feasibility of the adoption of more ambitious poli-
cles over time. According to this emerging sequencing literature, previous theoretically second-best
climate policies (e.g., renewable energy subsidies) create direct economic benefits for clean technology
providers, reduce the cost of such technologies, and thus create new interest coalitions that push for the
adoption of increasingly ambitious carbon pricing policies over time (Leipprand et al., 2020; Meckling
et al,, 2015, 2017; Pahle et al., 2018). However, the sequencing literature has mainly investigated policy-
technology feedback concerning changes in interest group coalitions in the energy sector (Pahle et al,,
2018; Schmidt & Sewerin, 2017) but has not broadened its scope to other sectors and public opinion.
We propose that incorporating insights from political psychology and policy feedback research is key to
addressing this gap.

Policy sequencing emerged from historical institutionalist and policy feedback theories, which are
primarily concerned with explaining the temporal coevolution of state institutions (Montfort et al., 2023)
and ongoing societal, political, and economic processes (Hall & Taylor, 1996; Howlett, 2009; Pierson
& Skocpol, 2002; Thelen, 2004). Following the tradition of the more prominent strand of the former,
the policy sequencing literature has mainly employed qualitative case studies (Leipprand et al., 2020;
Meckling et al., 2015, 2017; Pahle et al,, 2018) and lacks quantitative and experimental studies that
provide generalizable evidence about the policy sequencing argument.

Moreover, while the historical institutionalism and policy feedback literature has highlighted how
previous policies can affect changes in mass public attitudes to the adoption of later policies (Béland,
2010; Béland & Schlager, 2019; Campbell, 2011, 2012; Jordan, 2013; Jordan & Matt, 2014; Kumlin &
Stadelmann-Steffen, 2014; Mettler, 2002; Mettler & Welch, 2004; Soss, 1999; Stadelmann-Steffen &
Eder, 2020), existing studies provide insufficient insights about how, i.e., through which mechanisms,
the strategic sequencing of different types of policy instruments affects public support for increas-
ingly ambitious carbon pricing instruments. We propose that the sequencing literature can be enriched
by accounting for both resource and interpretive policy feedback mechanisms. Figure 1 displays these
two mechanisms that capture benefit-to-cost sequences by triggering positive resource and interpretive
feedback over time. Such feedback can increase support for more ambitious carbon pricing. The policy
sequencing literature has predominantly focused on the material, resource-based feedback mecha-
nisms that arise from economic cost reductions associated with low-carbon technologies. These include,
for instance, targeted renewable energy subsidies that drive down the economic cost of the low-carbon
transition (Meckling et al., 2015, 2017). Besides such resource effects, prior policies may also activate
an interpretative policy feedback mechanism by—for example—changing voters’ perceptions of pub-
lic policy and their personal role in society. While research on policy feedback in the social security
domain has underscored the importance of this interpretive feedback mechanism (Campbell, 2012), it
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Policy Sequencing for Public Support

Mechanism Benefits ) ) ) to ) ) ) Costs

Perceived Effective-
ness of Prior Benefits

Interpretive Feedback « Percaived material and immate-
4 rial benefits +
«+ Perceived policy effectiveness

Prior Benefit- Public Support for Mare
Inducing Pelicies Ambitious Carbon Pricing

+ +
Opportunity Structures

Resource Feedback + Material low-carbon alterna-
tives, e.g., higher EV charging
station density

Figure 1. Policy sequencing theory. The figure illustrates two mechanisms through which the sequencing of
benefit-inducing policies may increase public support for more ambitious carbon pricing policies. The top bar in
grey shows the interpretive feedback mechanism that operates through positive policy perceptions (i.e., perceived
effectiveness of prior policy-induced benefits by policies that reward low-carbon behavior), and the bottom grey
area displays the resource feedback mechanism that takes effect through policy-induced opportunity structures
for switching to low-carbon behavior. The plus signs indicate expected positive effects.

has received insufficient attention in the sequencing literature. Since perceptions are of crucial impor-
tance in public support for adopting ambitious climate policy (Avineri, 2012; Drews & Van den Bergh,
2016; Fesenfeld, 2020; Hobman et al., 2016; Huber et al., 2019; Jacobs & Matthews, 2012; Mildenberger &
Tingley, 2019; Stadelmann-Steffen, 2011; Stadelmann-Steffen & Dermont, 2018), such as higher carbon
prices, this is a key research gap.

To address these gaps, we combine arguments from policy sequencing literature with those from
policy feedback research to build a novel theoretical argument about how policy sequencing can
affect public opinion. We argue that previous climate policies affect support for the adoption of
more ambitious climate policies through two main mechanisms: the perceived effectiveness of prior
policy-induced benefits (i.e., a predominantly interpretive feedback mechanism) and opportunity struc-
tures for citizens for shifting to low-emission alternatives (i.e., a predominantly resource feedback
mechanism).

Perceived effectiveness of policy-induced benefits from prior policies can
increase public support

Political and behavioral scientists have repeatedly emphasized that the perceptions of costs and benefits
of policies affect their public support (Avineri, 2012; Drews & Van den Bergh, 2016; Fesenfeld, 2020,
2022; Hobman et al., 2016; Huber et al., 2019; Jacobs & Matthews, 2012; Mildenberger & Tingley, 2019;
Stadelmann-Steffen, 2011; Stadelmann-Steffen & Dermont, 2018). Particularly, visible costs related to
policies consistently decrease public support for policies, which is one of the primary explanations for
why carbon taxes are unpopular and become even more so as the tax level increases. Hence, the crucial
question is what elements of a policy generally, and a carbon pricing policy in particular, can generate
beneficial policy perceptions. For instance, those related to the perceived effectiveness of a policy in
terms of compensating for carbon prices (Fesenfeld, 2020, 2022; Stadelmann-Steffen & Dermont, 2018),
thus, making policies “work for citizens” (Klenert et al., 2018).

The sequencing literature theorizes that material, resource-based benefits of prior policies can com-
pensate for the costs of ambitious carbon prices and thus facilitate their adoption (Meckling et al., 2015,
2017; Pahle et al., 2018). We take this theory one step further and argue that the scope of this effect is
transmitted through citizens’ perceptions of the effectiveness of these initial policies and their benefits.
In essence, only if voters clearly perceive prior policy benefits as effective at supporting individual low-
carbon behavior will sequencing positively affect public support for more ambitious climate policies
(see Figure 1). This argument rests on three premises: First, theories about loss aversion predict that
losses affect personal utility more than benefits of the same amount (Jacobs, 2011; Jacobs & Matthews,
2017; Jacobs & Weaver, 2015; Kahneman et al., 1982; Pierson, 1994; Weaver, 2000). Research shows that
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such relative perceptions of losses and benefits also affect public support for climate policies (Fesenfeld,
2022). Second, voters’ limited cognitive capacity (i.e., their bounded rationality), the complexity of pol-
icy proposals, and the frequent focus on costs in public discourse can limit the visibility and thereby
the perceived effectiveness of prior policy-induced benefits. For instance, experimental evidence shows
that in complex climate policy decision-making processes, voters tend to focus more on costly rather
than beneficial policy design elements (Fesenfeld, 2022). Opponents of higher carbon prices also have
a strong incentive to highlight policy costs rather than benefits in public discourse. Third, query the-
ory posits that the sequencing of queries affects the perception of costs and benefits and thus support
levels (Hardisty et al., 2010; Johnson et al., 2007; Weber et al., 2007). According to query theory, consid-
ering the benefits of an option first rather than its costs increases support because the first query that
people process is typically more important in shaping the perceptions than the second one. Previous
experimental research has shown that highlighting the benefits of carbon mitigation before its costs
can increase public support (Weber et al., 2007). Given the fact that the costs of carbon pricing policies
are often more salient and visible to voters than the policy benefits, public support for carbon pricing
tends to be weaker than for other policies whose benefits are more salient than costs (e.g., subsidies for
low-emission alternatives like EVs that create visible price reductions for consumers while obscuring
the often indirect cost implications).

Overall, we thus argue that policy perceptions can create an interpretive feedback mechanism. How
citizens subjectively perceive and interpret the effectiveness of such policy-induced benefits from pre-
vious climate policies is a crucial factor that affects the potential nature of feedback of earlier policies
on public support for later policies. Accordingly, and for the case of often unpopular (higher) carbon
prices, we derive the following hypothesis:

H1: Voters who perceive that existing policies rewarding low-carbon behavior have been
effective are less in opposition to adopting higher carbon prices, compared to voters who
perceive such existing benefit-inducing policies to be ineffective.

Opportunities for switching to low-emission alternatives can increase public
support

Literature on feedback has frequently focused on the direct feedback of policies on politics by investigat-
ing how such policies generate material resources for some societal groups and stakeholders (Béland
et al., 2022; Béland & Schlager, 2019; Pierson, 1993; Schmid, 2020). More recently, studies have also
incorporated indirect policy feedback through examining policy outcomes such as technological, infras-
tructural, and behavioral changes (Breetz et al., 2018; Fesenfeld et al., 2022; Lockwood, 2015; Meckling,
2019; Schmid et al., 2020; Schmidt & Sewerin, 2017; Sewerin et al., 2020). This literature often focuses on
how policy-induced technological changes reduce the cost of clean energies and thus create new inter-
est groups that materially benefit from more ambitious climate policies (Schmidt & Sewerin, 2017). We
take this resource-based argument a step further and link it to potential feedback on public opinion.
We propose that an increase in the opportunity structures and resources of citizens to switch to
low-carbon alternatives, such as a high EV station density in a neighborhood, positively affects pub-
lic support for higher carbon prices (see Figure 1). More specifically, we argue that opportunities for
switching to low-emission alternatives can affect public support through three mechanisms. First,
opportunity structures for clean alternatives reduce the perceived cost to voters in modifying their
behavior (Fesenfeld et al., 2022; Schmidt & Sewerin, 2017). Further, once they have switched over, the
latter’s opposition to carbon prices that make the use of high-emission products (such as fossil-fueled
cars) more expensive is also reduced. Second, an attractive environment for low-emission alternatives—
such as EVs—makes it more likely that individuals living in such areas will already have switched their
behavior. Such previously experienced benefits and behavior switches should positively affect policy
support. Third, opportunity structures for low-emission alternatives, like a higher density of EV charging
stations, can also have a contextual and social norm effect. For example, individuals who have not yet
switched to using an EV but live in a neighborhood with a high EV charging station density may notice
the benefits of such infrastructure because others have told them about it or because they observe
more of their neighbors switching to EVs (i.e., a descriptive norm signal). We thus expect that having
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opportunities to switch to low-emission alternatives, such as a high EV station density, can change indi-
viduals’ utility and positively affect their support for more ambitious climate policy. We thus derive the
following hypothesis:

H2: Voters residing in areas with opportunities for switching to low-emission alternatives, such
as a high EV station density, are less likely to oppose the implementation of higher carbon
taxes than voters residing in an area with fewer such opportunities.

The positive effects of such opportunity structures are likely to be sector-specific. For instance,
in the transport sector, the choice of transport mode largely depends on comfort (Diekmann &
Preisenddrfer, 2003; Domencich & McFadden, 1975), travel time, and the price of transportation alter-
natives (Domencich & McFadden, 1975). The density of EV charging stations can affect the comfort and
travel time of potential EV users (Falchetta & Noussan, 2021). Thus, a high renewable EV charging sta-
tion density in proximity to voters makes buying electric vehicles more attractive. (Ajanovic & Haas,
2016; Bonges & Lusk, 2016; Egbue & Long, 2012; Graham-Rowe et al., 2012).

Accordingly, we expect that policies in the transport sector change individuals’ utility calculus when
they face higher carbon prices in the transport sector. However, there are fewer reasons to assume
that such transport-specific opportunity structures also create positive spillovers on support for higher
carbon taxes in other sectors.

Research design

We use the popular vote on the proposed amendment to the CO, Act as context for our study. The
CO, Act, initially introduced in 2000, is the cornerstone of Swiss climate change mitigation efforts and
should considerably contribute to meeting the commitments first adopted in line with the Kyoto Proto-
col and later the Paris Agreement. To help with decarbonization efforts, it was constantly revised and
now includes a broad portfolio of different policy instruments, mainly in the transport, energy, and
housing sectors. Most contested was the proposed introduction of a carbon price on motor fuels. In
2021, a referendum was held against a proposed amendment to the law. In June 2021, it was voted on
and rejected at the ballot box (51.6% against).

This vote and the preceding campaign represent a unique opportunity to study public support from
a sequencing perspective for several reasons. First, respondents were embedded in a realistic policy
process, which implies that they were naturally (dis-)informed via the salient public discourse. More
generally, given the strong direct-democratic context in Switzerland, with ballot decisions taking place
four times a year, Swiss citizens are used to forming opinions about various policy proposals. This unique
experimental setting is thus associated with high external and internal validity.

Second, the policy landscape in Switzerland provides a context in which citizens have had the pos-
sibility to perceive some benefit-inducing prior policies—however, with considerable regional variation.
In the energy sector, these policies include, e.g., a federal feed-in remuneration at cost (in German “Kos-
tendeckende Einspeiseverglitung”), running from 2009 to 2022, which has been replaced by investment
grants for renewable energy installations both at a smaller and larger scale. This federal scheme is
complemented by varying tax deductions for investment costs and additional subsidies at the cantonal
level (Schmidt et al., 2023). Such policies reduce overall renewable technology costs and can create pos-
itive cross-sectoral spillovers by supporting the electrification of the transport sector. In the transport
sector itself, benefit-inducing policies include EV tax reductions for the vehicle tax that again vary at
the subnational level by canton. Additionally, there is relatively large heterogeneity in the supportive
policies at the cantonal level including, for instance, supportive policies for the installation of public EV
charging stations in the canton of Zurich and Bern or EV test weeks in the canton of Basel.

Third, Swiss climate mitigation policy is and was a realistic setting with respect to the sequencing
argument. Over the last decades, the CO, Act and the Swiss climate and energy policy landscape have
been constantly updated. This has often involved the sequencing of second-best policies (e.g., subsidies,
regulations, etc.) before (the proposal of) higher carbon prices. After the failed revision of the CO, Actin
the summer of 2021, the Swiss government reverted again to benefit-inducing low-carbon subsidies in
a counter-proposal to a popular initiative, called Climate and Innovation Act on which the public voted
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Proposition A Proposition B

Emission reduction
target (1990-2030): Eas e
Taxon 0.56 Fr./I fuel 0.42 Fr./1 fuel
fuels: (240 fr./tco2) (180 Fr.ft cO2)
Tax on 0.31 fr./1 heatin oil 0.63 Fr./I heatin oil
heating oil: (120 Fr./t cO2) (240 Fr./t cO2)
Tax on No tax 2.30 Fr./kg meat
meat: (0 Fr./t co2) (180 Fr./t cO2)
Tax on 10 Fr. for short and

. : . No tax
flight tickets: 30 Fr. for long distance
Use of the Only investment into climate Mostly lump-sum
Revenue: protection reimbursement

Which proposal for the design of the CO2 Act do you tend to support more?

Proposal A Proposal B

O O

How much do you support or oppose each proposal?

Oppose fully Oppose Neither nor Support Support fully
Proposal A O O @) O O
Proposal B O O O O O

Figure 2. Paired policy options. This figure shows the policy options that we asked respondents to compare and
evaluate. The attribute levels were randomized. For a description of all attribute levels, see Table 1.

in June 2023. The population supported the adoption of the Act with a 59.1% majority on the ballot. The
next proposal for a revised CO, Act is currently in parliament.

Data

To test the theoretical expectations, we use data from a population-survey-embedded conjoint experi-
ment. We fielded the survey on the 6 June 2021 just before the popular vote on the Swiss CO, Act on the
13 June 2021 and closed the survey on the 17 June 2021. A total of 1,511 respondents completed the sur-
vey in French or German. The median survey completion time was 19 minutes. Our online survey was
fielded by the survey company Qualtrics. To obtain a high-quality representative sample, we stratified
along key dimensions of Swiss voters, such as eligibility to vote, age, and gender (for the specific quo-
tas, see Table A4 in Supplementary Materials C). Furthermore, as some imbalances remained in terms
of the urban-rural dimension, we weighted the observations according to each age group present in
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Table 1. Conjoint attributes and randomized attribute levels based on data from Fesenfeld et al. (2021);
the table was adapted from Montfort, 2023.

Attribute Randomized attribute levels

Reduction target o 40%
e 50%
o 60%
o 70%

o 30%
Carbon tax road transport e No tax on petrol (0 Fr./ton CO,)

e 0.14 Fr./l petrol (60 Fr./ton CO,)
e 0.28 Fr./1 petrol (120 Fr./ton CO,)
e 0.42 Fr./1 petrol (180 Fr./ton CO,)
e 0.56 Fr./1 petrol (240 Fr./ton CO,)
Carbon tax housing e No tax on heating oil (0 Fr./ton CO,)
e 0.16 Fr./l heating oil (60 Fr./ton CO,)
e 0.31 Fr./l heating oil (120 Fr./ton CO,)
e 0.47 Fr./l heating oil (180 Fr./ton CO,)
e 0.63 Fr./l heating oil (240 Fr./ton CO,)
Carbon tax food e No tax on meat (0 Fr./ton CO,)
e 0.77 Fr./kg meat (60 Fr./ton CO,)
e 1.53 Fr./kg meat (120 Fr./ton CO,)
e 2.30 Fr./kg meat (180 Fr./ton CO,)
e 3.07 Fr./kg meat (240 Fr./ton CO,)
Carbon tax aviation transport e No tax on flights
e 10 Fr. for short- and 30 Fr. for long-distance
e 25 Fr. for short- and 75 Fr. for long-distance
e 40 Fr. for short- and 120 Fr. for long-distance
e 55 Fr. for short- and 165 Fr. for long-distance
Carbon tax revenue use e Exclusively lump sum reimbursement
e Mostly lump sum reimbursement
e Lump sum reimbursement and investment into climate protection
e Mostly investment into climate protection
e Exclusively investment into climate protection

Switzerland’s urban, intermediate, and rural areas (for a comparison of the sample and the population,
see Figure C.2 in Supplementary Materials A).

Conjoint experiment

In the conjoint survey experiment (Green & Rao, 1971; Hainmueller et al., 2013), respondents were
shown four paired policy options and asked to evaluate them. Figure 2 provides an illustrative example
of one such pair. The policy options were described using six attributes (emission reduction target,
carbon tax road transport, carbon tax housing, carbon tax food, carbon tax aviation transport, and
carbon tax revenue use) with five attribute levels each (e.g., 0, 60, 120, 180, and 240 CHF/ton CO, for
carbon tax attributes; see Table 1), using a fully randomized approach (Hainmueller et al., 2013).

As part of our conjoint experiment, we used a rating outcome to measure public support for each
policy package as main dependent variable. Respondents were asked to indicate how much they sup-
ported each of two policy proposals shown to them (rating). The rating outcome was measured on a
5-point Likert scale ranging from full opposition to full support, with a neutral middle category. We
present robustness checks in Supplementary Materials E using the choice outcome. The choice out-
come forces respondents to choose the preferred of the two options. All results, using both outcomes,
listed in regression tables can be found in Supplementary Materials E.1 and E.2.

Conjoint survey experiments perform generally well against a natural experimental bench-
mark and have been shown to closely resemble actual voting decisions in Swiss popular votes
(Hainmueller et al., 2015). Although policy attribute levels may sometimes lead to combinations that
may be incoherent or unrealistic, this is often also the case in real-life policymaking, particularly in
the case of climate policy. For instance, the Swiss Climate and Innovation Act that was accepted in the
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Summer of 2023 has set a carbon neutrality target by 2050 but the measures taken in this law are not in
line with reaching this target. Furthermore, using conjoint experiments to measure public support for
policies reduces social desirability biases (Hainmueller et al., 2013). Therefore, using a conjoint survey
experimental outcome allows for a valid measurement of public support for ambitious climate policy
as our dependent variable.

Whereas in conjoint analysis the effects of the randomized policy attribute levels that respondents
are asked to compare can be interpreted as causal treatment effects (Hainmueller et al., 2013), these
effects are not of central theoretical interest in the study here. Rather, we are interested in how policy
support measured in the conjoint experiment is associated with explanatory variables that are observa-
tionally measured, namely the perception of previous policies and respondents’ geographical proximity
to low-emission opportunity structures, like EV charging stations. While we use various robustness
checks to reduce endogeneity risks like reversed causality and omitted variable and interaction bias
(see below), it is important to note that the main results from our analysis should be interpreted as
correlative rather than causal evidence.

Table 1 shows the six attributes used in the conjoint analysis and the respective attribute lev-
els. As each respondent had to evaluate four paired policy options, we have 1,511 (survey respon-
dents) x 2 (question regarding support or opposition) x 4 (repeated conjoint experiments for each respon-
dent) =12,088 observations in our sample. The conjoint attributes in Table 1 include the greenhouse gas
emission reduction target, a tax in the transport, housing, and food sectors, and revenue use. Because
we were primarily interested in how public support for ambitious carbon pricing options is affected via
resource and interpretive mechanisms, we focused on these salient price-based policy attributes in dif-
ferent sectors. As a qualitative pre-analysis of parliamentary discourse revealed, these policy attributes
also represent salient dimensions in the parliamentary discourse that led to the proposed 2021 Swiss
CO, Act.

The first attribute is the reduction target. It represents the baseline against which the success or
failure of a policy is often evaluated and generates the requirement to adopt specific policies. Therefore,
it is often a key dimension of political debate. We varied the greenhouse gas emission reduction target
levels for the year 2030 compared to 1990 between 40% and 80%. Second, the carbon price in the form
of a tax on road transport fuels represented perhaps the politically most-debated dimension of the
conflict in the real policy process among the public and members of parliament in Switzerland. The
proposed act was intended to increase the fuel price by up to 12 cents per liter in 2025. Third, the act
aimed at ratcheting up the carbon price in the form of a tax on combustibles in the housing sector to
between 22 and 49 cents a liter. Tax in the housing sector has traditionally faced less resistance than
in the transport sector because the carbon price in the transport sector is more visible to citizens on
a day-to-day basis (Ingold, 2011). The tax level on combustibles was randomly varied between 0, 16,
31, 47, and 63 cents per liter. Fourth, we also investigated how a potential extension of the Swiss CO,
Act to the food sector would have affected support. A carbon price in the form of a carbon tax on food
was the only attribute that was not part of the official proposal, despite being discussed in the policy
process. Fifth, we included varying carbon prices in the form of different carbon tax levels for short-
and long-term flights. The values of these extra flight charges in our experiment were identified from
the political debate in parliament that led to the proposal. Finally, we included different options for the
use of the revenue created through the carbon tax. Here, we measured how using carbon tax revenues
for direct material reimbursement or investments in climate protection affects public support. The
proposed act foresaw the creation of a climate fund using one-third of the carbon tax revenue from
housing and road transport and half of the revenue generated from the tax on aviation transport. The
remainder would have been reimbursed to each citizen via old-age pension fund bills. In the experiment,
we randomly varied the degree to which the revenues would be used for direct reimbursement or the
climate fund.

Attributes were ordered according to their level of ambition, with the highest level being the most
ambitious in terms of climate mitigation. Where possible, we chose comparable carbon tax levels across
the different sectors to facilitate cross-sectoral comparisons of the results. For the carbon tax in the road
transport, housing, and food sectors, we computed and presented emissions per consumption in tons
of CO,-eq to ensure the comparability of the levels and associated effects in the statistical analyses. We
used 0, 60, 120, 180, and 240 CHF/ton CO, equivalents. In the current Swiss CO, Act implemented in
2013, there is only a carbon tax in the housing sector of 120 CHF/t of CO, equivalents and an obligation

20z 11dy 80 Uo Jasn Aieiqi-3 ddn A9 98129 2/vSIvigy/Rlone/Anospuekoljod/woo-dno-ojwapeoey/:sdny woy papeojumoq



Policy and Society | 463

for fuel importers to compensate for emissions at a maximum cost of 20 CHF/t of CO, equivalents
(corresponding to 5 cents/l of transport fuel) implemented. In all other sectors, no CO, price exists.
Thus, on average, the proposed policy packages in our conjoint experiment increase carbon prices across
different economic sectors compared to the status quo.

Perceived effectiveness of prior policy-induced benefits

Our first explanatory variable of interest captures to what extent voters perceive existent policies
rewarding low-emission behavior as effective. To operationalize the perceived effectiveness of such
policy-induced benefits, we asked respondents the following question: “There are already policy mea-
sures in Switzerland that reward climate-friendly behavior. What about you personally—would you say
that these policy measures have already influenced you?”. We measured the responses on an ordinal
Likert scale with four categories. These included “Previous policies that reward climate-friendly behav-
ior have strongly influenced my behavior” =4, “Previous policies that reward climate-friendly behavior
have somewhat influenced my behavior”=3, “Previous policies that reward climate-friendly behavior
have rather not influenced my behavior” =2, “Previous policies that reward climate-friendly behavior
have not influenced my behavior at all”’=1 (translated here from German to English). The first part of
this question nudges respondents toward those policies that induce direct benefits rather than a tax.
As mentioned above, in Switzerland, these include a variety of policies in the renewable energy, trans-
port, and building sectors, such as feed-in-tariffs, electric vehicle support programs at the subnational
level, or support for heat pumps. Using the self-reported influence of prior supportive climate poli-
cies that reward climate-friendly behavior, we can closely operationalize the theoretical concept of the
subjectively perceived effectiveness of prior policy-induced benefits.

Opportunity structures to switch to low-carbon alternatives

Our second key explanatory variable of interest is the opportunity structures associated with switching
tolow-carbon behavior. To measure the latter, we estimated the proximity of the respondent to EV charg-
ing stations. In Switzerland, EV charging station proximity can vary substantially for different groups
of citizens and is a salient dimension to operationalize low-emission opportunity structures for several
reasons. First, EV transport in Switzerland is currently going through a strong transformation phase
with around a quarter of newly purchased vehicles being EVs. However, for many car owners, charging
infrastructure is an important prerequisite for switching their cars towards EVs. Second, other opportu-
nity structures in this sector such as public transport require a switch in transport mode. Even though
the Swiss public transport infrastructure is—compared to other European countries—well developed
(Falchetta and Noussan, 2021), the choice of transport mode can be expected to be more rigid than the
choice of technology as it is additionally associated with a behavior change. Thus, low-emission oppor-
tunity structures in private transport like a dense EV charging network can offer an important lever
for shifting behaviors and potentially policy support, especially among segments of society that are
more skeptical about ambitious climate policies. Third, only around 40% of the people own the house
they live in. This means that EV charging station installation decisions are often not made by poten-
tial users themselves but are conditioned by the network run by public entities and private companies.
The expansion of the existing charging network is also supported by subnational government policies
at varying degrees. This implies that there is some geographical variance in low-emission opportunity
structures and the density of EV charging stations in the municipality of the respondent. To compute
EV charging station density in the respondents’ municipality, we use GIS information systems point
data (Swiss Federal Office of Energy, 2022) to calculate the density. A higher density should increase the
convenience and the visibility of alternatives, encouraging the switch to low-carbon transport modes.
We intersected the polygons containing the municipalities’ spatial information with point data on the
EV charging stations. We then divided the number of stations by the area of the municipality. Finally, we
took the square root of that value to decrease the sensitivity of the variable to extreme values®. As we
have data on the municipality of residence of respondents, we merged the information on the number
of charging stations in the latter with the experimental survey data of each respondent.

1 Thisis typically done with logarithmic transformations, which is not possible when data contain zeros as the logarithm
of 0is minus infinity. Hence, we use the square root transformation.
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Analytical methods

We used Generalised Linear Models (GLM) to weight our data and employed Ordinary Least Squares
(OLS) regressions and Sparsereg LASSO Plus, a machine learning method, to estimate effects. Our
sample included only citizens who were eligible to vote. We stratified the sample by age, gender, and
language regions in Switzerland. In the GLM, we additionally weighted our sample according to urban,
rural, and intermediary areas of residence. The urban-rural dimension is typically a key political divide
in Swiss voting behavior. The distribution in our sample indicates some imbalance compared to the offi-
cial population statistics (see Figure C.2 in the Supplementary Materials A). Consequently, we weighted
observations to ensure that our sample was representative along this dimension. Sample weighting
involved assigning respondents a weight so that the distribution in the sample was proportional to the
population (DuMouchel & Duncan, 1983; Lumley, 2004, 2011; Nordberg, 1989). Because our two main
explanatory variables (perceived effectiveness of prior benefits and density of EV charging stations) can
be expected to vary across the urban-rural divide (e.g., urban areas are likely to have a higher EV charg-
ing density), we used the DuMouchel-Duncan test (DuMouchel & Duncan, 1983) with 10,000 bootstrap
simulations to test if our sample significantly differs along the urban-rural divide. We rejected the null
hypothesis that the two distributions were the same due to the F-statistic of F(5,310,214)=3.622 and a
p-value of O (for further details, see Supplementary Materials C). We, therefore, used weighted general-
ized regression alongside the standard linear regression models and interpreted results that are robust
across the different model specifications. Results for the weighted and unweighted samples did not
systematically differ (see Tables A5 and A6 in Supplementary Materials E).

In addition to the GLM, we used OLS, which can be used to compute average marginal component
effects and average marginal interaction effects (Hainmueller et al., 2013) for both regressions with the
choice outcome and the rating outcome (see Tables A5 and A6).> We used marginal means to inter-
pret the interaction effects between the conjoint attributes and our explanatory variables of interest
(i.e., perceived effectiveness of prior policy-induced benefits and EV charging station density). Marginal
means show the rate of change in the dependent variable against the rate of change in the explana-
tory variable. The sign and significance of the estimates do not depend on the choice of the baseline
category (Leeper et al., 2018). Finally, because some respondents indicated invalid postcodes, merging
these with the secondary data on EV charging stations and urban, intermediary, or rural residences was
impossible.

To address potential endogeneity risks caused by omitted variable and interaction bias, we included
key control variables in all our models. For example, our key explanatory variables of interest, perceived
effectiveness of prior policy-induced benefits and EV charging station density, are likely to correlate with
other variables (such as education, income, and ideology). While we experimentally varied the policy
design attributes in our conjoint experiment, the perceived effectiveness of prior policy-induced bene-
fits and EV charging station density were not experimentally varied. Therefore, we control for potential
confounding factors in the relationship between our main explanatory variables and the dependent
public support variable. We selected these control variables from the literature on public support for
climate policies (Drews & Van den Bergh, 2016; Fesenfeld, 2020, 2022; Fesenfeld & Rinscheid, 2021;
Huber et al., 2019; Mildenberger et al., 2022; Stadelmann-Steffen & Dermont, 2018). They include basic
demographic respondent attributes such as age, education, linguistic area, employment sector, or place
of residence in urban or rural areas, current driving behaviors and home ownership, and selected attitu-
dinal variables such as political ideology or the salience of environmental and climate issues. Without
controlling for these, our estimates could be confounded since the control variables might influence
both our explanatory variables and our outcome variable on the public support for carbon prices (for
a more thorough discussion of the selection process of our control variables and properties that such
control variables should have, see Montfort (2023)).

In addition to the inclusion of control variables, we run interactions between our explanatory vari-
ables (perceived effectiveness of prior benefit-inducing policies and EV charging stations) with the
left-right placement of voters in the political spectrum and issue salience of climate and environment.
These interactions allow for substantively and statistically important insights. First, the interaction
effects show if the findings are generalizable across different ideological groups of society. Second,
prior policies and opportunity structures are not politically exogenous. A positive correlation between

2 According to Hainmueller et al. (2013), OLS and logit or probit generate similar Average Marginal Component Effects
estimates for the choice outcome.
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effectiveness perceptions, opportunity structures, and policy support could also be the result of omit-
ted variable bias or reversed causality. For instance, suppose underlying attitudinal preferences such
as respondents’ left-right ideology would drive both the policy support outcome and respondents’
effectiveness perceptions of existing policies. In this case, cognitive dissonance theory (Druckman &
McGrath, 2019; Festinger, 1957, 1964; Hart et al., 2009; Hart & Nisbet, 2012) would suggest that we should
observe a positive effect of policy-induced benefits on policy support for the left-leaning segments of
society and weaker or even non-existent for right-leaning individuals because the theory predicts that
EV use would induce lower cognitive dissonance for the left-leaning. However, we find the opposite,
i.e, that right-leaning segments of society increase their support for carbon taxes more if they perceive
prior policies to be effective. Thus, although we cannot rule out reversed causality, it is unlikely to be
the driver (for a more detailed discussion, see the subsection below entitled “Sequencing for voters with
traditionally weak climate policy support”).

In contrast to our dependent variable in the conjoint experiment, we could not use forced-choice
questions for all control variables, which is why we have a few NAs in the dataset (see Figure A.1). To
avoid that the omission of these observations systematically biases the distribution of our sample, we
imputed the median values of the respective variable for questions with missing values (Berkelmans
et al,, 2022) in the data used for OLS regressions.

Moreover, as an additional robustness check, we employed a machine-learning method called LASSO
Plus sparse regression (Ratkovic & Tingley, 2017) that helps avoid so-called omitted interaction bias.
Such bias could occur if we estimated interactions between the various policy design attributes and the
two explanatory variables of interest but did not simultaneously include higher-order interactions with
potentially relevant other confounding factors (e.g., ideology, issue salience, etc.). However, including
various potentially relevant higher-order interactions in traditional regression models can easily lead to
the overfitting of models. Machine-learning methods are a promising approach for exploring treatment-
effect heterogeneity within survey experiments and preventing potential omitted interaction bias (Duch
etal., 2020; Hill, 2011; Imai & Ratkovic, 2013; Kiinzel et al., 2019; Green & Kern, 2012; Ratkovic & Tingley,
2017; Wager & Athey, 2018). Thus, LASSO Plus sparse regressions serve as a suitable robustness check
because the approach does not lead to overfitting while it controls for potential omitted interaction
effects (Ratkovic & Tingley, 2017).

Results and discussion

First, we present results related to our two main hypotheses. Second, we investigate if the effects vary
depending on voters’ ideology and personal salience of climate change. Third, we present robustness
check analyses for effect heterogeneity using the LASSO plus Sparsereg machine-learning methodology.

Perceived effectiveness of prior policy-induced benefits increases support for
carbon pricing across sectors while the density of EV charging
stations does not

Taking the average support rating for experimental policy packages, including higher carbon prices
across different sectors such as transport, housing, and food, our results confirm Hypothesis 1. The
findings corroborate that the perceived effectiveness of prior policy-induced benefits rewarding climate-
friendly behavior is associated with a significant increase in support for higher carbon pricing policies
across sectors. Figure 3 shows the standardized regression coefficients for both the perceived effective-
ness of prior policy-induced benefits and the density of EV charging stations. We rescaled continuous
variables by two times the standard deviation to make regression coefficients more comparable across
continuous and binary variables (Gelman, 2008), meaning that regression coefficients reflect the effect
of a two-standard-deviation change in the respective explanatory variable (see Supplementary Materi-
als D for a description). Thus, increasing the subjectively perceived effectiveness of benefits from prior
climate policies by two standard deviations is associated with a significant increase in average voter
support for more ambitious cross-sectoral carbon pricing policy proposals of 0.239 points (for details,
see Table A8).

However, we do not find support for H2, identifying no positive effect of a higher density of EV charg-
ing stations on the rating outcome that measures support for the policy proposal of higher carbon
prices across different economic sectors. As Figure 3 shows, on average, a higher density of EV charging
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Figure 3. Direct effects. This figure shows the direct effect of our main explanatory variables on average support
as identified in the conjoint survey experiment. The results are based on survey-weighted GLM regression in
Supplementary Materials Table A8, Models 4 and 5, using the rate outcome.

stations in respondents’ neighborhoods is not associated with a significant increase in public support
for carbon pricing instruments across different sectors. However, as outlined in the theory section, the
resource feedback effect is likely to be linked to the respective sector-specific opportunity structure. As
the following section confirms, while insignificant in relation to cross-sectoral support for more ambi-
tious carbon pricing, the density of EV charging stations in respondents’ neighborhoods is associated
with a significant increase in public support for carbon pricing in the transport sector—a sector where
distributional questions loom large, and the Swiss policy debate on carbon pricing was particularly
heated.

Zooming in on the transport sector: perceived effectiveness of prior
policy-induced benefits and EV-charging station density increase support for
carbon pricing in road transport

In line with the cross-sectoral results, Figure 4 shows that sector-specific policy support for different
carbon tax levels on fuel in the road transport sector depends on the degree to which voters perceive
the effectiveness of prior benefits. Voters who do not perceive benefits from prior climate policies oppose
higher carbon prices in the road transport sector (see red line in Figure 4); i.e., the mean support rat-
ing decreases as the tax increases (from no carbon tax on petrol [mean support rating=3.04 on the
5-point Likert support scale] to a carbon tax of 0.56Fr./l petrol [mean rating=2.66]; for details about
the specification of the model, see Table A12, Model 1). In contrast, voters who report some influence
from prior benefit-inducing policies do not oppose higher carbon prices in the road transport sector
(see blue line in Figure 4; the mean support rating is 3.16 for no carbon tax on petrol and a 3.09 for
a carbon tax of 0.56Fr./l petrol). In other words, the perceived effectiveness of prior policy-induced
benefits is associated with increasing support for more ambitious carbon pricing in the transport
sector.

In line with H2 (concerning opportunity structures for switching to low-carbon behavior), and in
contrast to the cross-sectoral results (see Figure A8), Figure 4 shows that support for carbon prices in
the transport sector depends on sector-specific opportunity structures for switching to low-emission
behavior—here, the density of EV charging stations. Respondents who live in a municipality with zero
EV charging stations per square kilometer are more strongly opposed to increasing carbon prices (see
red line in Figure 4; i.e., the mean support rating for no carbon tax on petrol [mean support rating=3.16]
decreases as the tax increases to 0.56 Fr./l petrol [mean support rating=2.86]). In contrast, for respon-
dents who live in municipalities with 2.56 EV charging stations per square kilometer, higher carbon
taxes do not significantly decrease support (see blue line in Figure 4; i.e., the mean support rating is
2.94 for no carbon tax on petrol and 2.89 for a carbon tax of 0.56 Fr./l petrol). This difference from 0
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Interaction of Perceived Effectiveness of Prior Interaction of EV Charging Stations
Benefits with Carbon Tax on Road Transport with Carbon Tax on Road Transport
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Figure 4. Marginal means of interaction effects with a tax on road transport. The first pane shows the
interaction between the perceived effectiveness of prior policy-induced benefits and a tax in the road transport
sector on policy support. The second pane shows the interaction between EV charging station density and a tax on
road transport. The results are based on survey-weighted linear regression in Supplementary Materials Table A12.

to 2.56 EV charging stations per square kilometer corresponds to a two-standard-deviation increase in
EV charging stations in respondents’ neighborhoods—i.e., we investigate the marginal effect, control-
ling for a range of potential confounding factors (for details, see Supplementary Materials Table A12,
Model 2). In sum, the results support H2 and indicate living in areas with a higher density of EV charg-
ing stations is associated with higher support for carbon taxes in the transport sector. This evidence
is consistent with the expectation that opportunity structures that facilitate switching to low-emission
alternatives can increase policy support for higher carbon prices in the sector in which the opportunities
are created.

Sequencing for voters with traditionally weak climate policy support

So far, we have presented results showing that the perceived effectiveness of prior policy-induced bene-
fits and opportunity structures for switching to low-emission alternatives are associated with increasing
support for more ambitious carbon pricing among all respondents. This section reports on the subgroup
effects among ideologically different segments of society that traditionally support more ambitious
climate policies to variable degrees.

We present these subgroup effects for two different reasons. First, to increase the political feasibility
of ambitious climate policy, it is crucial to make sequencing work for voters with traditionally weak
climate policy support. These include conservative segments of society, such as right-leaning voters or
those who ascribe low salience to climate and environmental issues.

Second, we use this interaction effect to explore whether reversed causality and omitted variable
bias (see also the section on analytical methods) could drive our results. As highlighted above, we are
using an observational measurement of our explanatory variables. This implies that despite various
robustness checks our results should be interpreted as correlative rather than causal evidence. On the
one hand, the perception that previous policies have been effective is likely associated with individuals’
existing attitudes. On the other hand, dense EV infrastructure is presumably more likely to be present
in areas with residents that have a higher share of pro-environmental attitudes.

If underlying attitudinal preferences would indeed be the underlying driver of both the perceived
effectiveness of prior policy-induced benefits and public support for ambitious carbon pricing, we would
expect the positive “effect” of policy-induced benefits on policy support to be strongly driven by the left-
leaning segments of society and be weaker or even non-existent for right-leaning individuals. We root
the reasoning in cognitive dissonance theory (Festinger, 1957, 1964). Research on cognitive dissonance
theory has argued that people who anticipate or experience cognitive conflict are motivated to defend
their initial position and behavior, especially when these conflicts are related to enduring positions,
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Figure 5. Marginal means for interaction effects with covariates. The first pane shows the interaction between
the perceived effectiveness of prior policy-induced benefits and tax in the road transport sector on policy support.
The second pane shows the interaction between EV charging station density and a tax on road transport and
meat in the food sector, respectively. The results are based on survey-weighted linear regression displayed in
Supplementary Materials Table A12.

such as political ideology. A meta-analysis in the field of psychology confirms that such mechanisms
are at work (Hart et al., 2009). This has also been shown to be the case for climate change (Druckman
& McGrath, 2019; Hart & Nisbet, 2012). Accordingly, we would expect that left-leaning individuals and
those with pro-environmental values perceive existing climate policies rewarding low-emission behav-
ior as more effective than right-leaning individuals. In turn, if ideology is truly the underlying driving
factor for both support and effectiveness perceptions (i.e., an omitted variable bias), we should observe
that left-leaning individuals have a higher perceived effectiveness and higher support for new carbon
taxes than right-leaning participants.

However, Figure 5 shows the opposite. Right-leaning segments of society increase their support for
carbon taxes more if they perceive prior policies to be effective than left-leaning respondents. Thus,
while we acknowledge that this evidence does not fully rule out endogeneity, both our research design
and the empirical results imply it is unlikely that our findings and conclusions are primarily the result
of reversed causality and omitted variable bias. The figure displays the marginal means for the respon-
dents’ left-right position with the perceived effectiveness of prior benefits and EV charging stations,
respectively (see Supplementary Materials E.4 in Figure E.6, for such interaction effects with the salience
of climate change and the environment). Then, using the rating outcome from the conjoint survey exper-
iment, where respondents state their level of support for each policy package on a 5-point Likert scale,
we can make inferences about general levels of support for policy proposals, including higher carbon
prices across sectors.

For the interaction effect between the perceived effectiveness of prior policy-induced benefits and
the left-right position of the voter, we observe that the impact of the perceived effectiveness of prior
policy-induced benefits on support for higher carbon prices across sectors is considerably larger for
right-leaning voters than for moderate and left segments (see blue line in left panel in Figure 5). For
voters who report prior benefit-inducing policies not to be effective, we observe the expected pattern:
Consistent with the generally established relationship in the literature, voters’ support for carbon pric-
ing is stronger for left-leaning voters than for right-leaning voters (Drews & Van den Bergh, 2016). In
contrast, this relationship is the opposite for respondents who report a strong influence of prior benefit-
inducing policies. Importantly, the effect of the perceived effectiveness of prior policy-induced benefits
tends to increase from centrist positions towards the far right (e.g., right-wing voters who score 9 or 10
in the left-right spectrum and perceive prior policies to have effectively influenced their behavior [blue
line in left panel in Figure 5] support ambitious climate policies on average at a mean value of 3.6-3.7,
while those right-wing voters who do not perceive benefits to have effectively influenced their behavior
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[red line in the left panel in Figure 5] only have a mean support level of 2-2.3). As shown in Supple-
mentary Materials E.4 in Figure E.6, we also find consistent results for the interaction with individuals’
general salience of the issues of climate change and environmental protection. For people who ascribe
less salience to climate protection, the perceived effectiveness of prior policy-induced benefits increases
support for higher carbon prices more strongly than for respondents who assign high salience to climate
protection. As discussed above (see section “Analytical methods”), these results also provide evidence
that endogeneity is unlikely to be a major driver of the observed effects. As outlined above, if reversed
causality would be the main explanation for the observed effects, we would expect the opposite to our
results, i.e, that the perceived effectiveness of prior policy-induced benefits would increase support for
carbon prices more among left-leaning voters and those that generally assign higher salience to climate
protection.

In contrast, the interaction effects between EV charging station density and the left-right ideological
spectrum show no consistent pattern. The overall effect between the two variables is insignificant and
suggests that opportunity structures in the transport sector have broadly similar effects on support for
higher carbon prices across sectors for right- and left-leaning voters. A notable exception is with very
far-left voters, on whom EV charging stations seem to have a somewhat greater effect (the blue line in
the right panel in Figure 5). However, we deem that the overall relationship and the overlapping effects
are not strong enough evidence to conclude that EV charging station density clearly has a stronger
effect on left-leaning voters. These findings also suggest that reversed causality is unlikely to be the
main driver of our observed effects.

As outlined above for the main effect, this null effect for the interaction with left-right ideology might
also depend on the sector-specificity of the opportunity structures. These results concerning interaction
with left-right ideology are also confirmed when we run interactions with the salience that citizens
generally attribute to the issue of climate protection. That is, opportunity structures for switching to
low-emission behavior have similar effects on support for carbon pricing policies for voters who deem
climate issues more important than those who do not.

Overall, these results have important policy implications as we can show that strategic policy
sequencing—via the interpretive and resource feedback mechanisms—has the potential to create par-
ticularly positive support effects among segments of society that traditionally oppose ambitious climate

policy.

Robustness checks

Finally, we analyze the robustness of our results along three dimensions. Tables A6 and A5 in Supple-
mentary Materials E summarize the robustness of these different models. First, we used both weighted
GLM and OLS regression and interpreted effects that are robust across these two model types. Second,
we ran regressions with interaction effects with conjoint attributes operationalized as factor levels.
That is, we estimated an individual effect for each attribute level (e.g., an individual estimate for each
tax level corresponding to 0, 60, 120, 180, and 240 CHF/ton of CO,) in the conjoint survey experiment.
Additionally, and for ease of interpretation, we operationalized conjoint attributes as continuous vari-
ables (e.g., one estimate for all tax levels in one sector across 0, 60, 120, 180, and 240 CHF/ton of CO,).
Third, we analyzed to what extent support for policies is driven by heterogeneity in the covariates to
control for potentially omitted interaction effects. Figure E.5 in Supplementary Materials E.3 presents
the results of a machine-learning-based LASSO Plus sparse regression model (Ratkovic & Tingley, 2017).
The key result is that our explanatory variable EV charging stations shown in Figure E.4 are robust to
the inclusion of higher-order interaction effects with other covariates. For instance, voters who live in
municipalities with a high EV charging station density support the highest carbon tax of 0.56 Fr./] fuel
(240 CHEF per ton of CO, equivalents). However, despite being robust across all four direct specifications
and all eight interaction effect specifications across the GLM and OLS model, including various controls
(see Table A6 in Supplementary Materials E), the results of the sparse regression do not completely rule
out potential omitted interaction effects for the perceived effectiveness of prior policy-induced benefits
variable. However, such omitted interaction bias is very unlikely, given the results of the subgroup anal-
ysis. If one assumes that the perceived effectiveness of prior policy-induced benefits only masks other
variables, such as general climate policy preferences or individuals’ ideology, we should not observe
larger effects among the more conservative segments of society. Our results, in fact, show this does not
only occur among left-wing voters and those that already favor ambitious climate policy.

20z 11dy 80 Uo Jasn Aieiqi-3 ddn A9 98129 2/vSIvigy/Rlone/Anospuekoljod/woo-dno-ojwapeoey/:sdny woy papeojumoq



470 | S. Montfort et al.

Discussion and conclusion

The policy sequencing literature emphasizes that theoretically second-best policies (e.g., subsidies),
which create visible material benefits for target groups, can nurture interests and coalitions in favor
of decarbonization. This increases coalition support for more ambitious first-best carbon pricing poli-
cies (e.g., carbon taxes) (Leipprand et al., 2020; Meckling et al., 2015, 2017; Pahle et al., 2018). We
add to this literature by providing the first quantitative evidence on the effects of policy sequenc-
ing on public opinion and, more specifically, on how sequencing may alter citizen support. We argue
that policy sequencing may broaden citizen support for more ambitious policies via two mechanisms,
i.e, (a) by altering the perceived effectiveness of prior policy-induced benefits and (b) by offering oppor-
tunity structures for switching to low-carbon behavior. We show that there is a significant relationship
between the perceived effectiveness of prior policies and opportunity structures for switching to low-
carbon behavior with citizens’ support for increasingly ambitious carbon pricing. Our conjoint survey
experiment and the subgroup analysis based on observational survey and geospatial data lead to three
main conclusions.

First, the results confirm our theoretical argument that the cognitive processes of voters concerning
the perception of the effectiveness of prior, benefit-inducing policies shape support for ambitious carbon
pricing. Besides the material benefits that sequencing theory (Leipprand et al., 2020; Meckling et al.,
2015, 2017; Pahle et al., 2018) emphasizes, we show that such interpretive effects on the perceived
effectiveness of prior benefit-inducing policies have a robust positive impact on support among voters.
These results underscore the relevance of the sequential processing of information, which suggests that
when voters first have positive connotations about a set of policy instruments, status-quo biases may
be eliminated. This increases support for policies associated with potentially negative connotations
(Hardisty et al., 2010; Johnson et al., 2007; Weber et al., 2007). This result underpins the claim that
addressing perceptions through policy sequencing strategies can facilitate the creation of majorities at
the ballot box.

Second, previous research has investigated how benefit-to-cost sequences enabled coalition building
among elite actors using qualitative case studies (Leipprand et al., 2020; Mecklinget al., 2015, 2017; Pahle
et al., 2018). We provide the first quantitative generalizable evidence about how resource-based effects
from previous climate policies affect public opinion. The combination of our conjoint experiment with
fine-grained geocoded data for EV charging stations relevant to respondents’ municipalities allowed
us to test how low-emission opportunity structures affect public support for higher carbon prices. In
lockstep with pre-existing sequencing theory, we show that opportunity structures for switching to
low-emission behavior can increase support for more ambitious carbon pricing policies, but only in the
sector in which these opportunities are created. This result indicates that the phase-out of fossil-based
technologies can be achieved more easily when policymakers first create viable and visible alternatives
to the status quo. Introducing these alternatives before rather than after carbon pricing policies can
remove barriers to successful climate mitigation. Such positive public opinion feedback emanating from
the strategic ordering of policies into benefit-to-cost sequences has thus far been insufficiently studied
and incorporated into policy feedback research. This offers an opportunity for future studies.

Third, our findings indicate that sequencing not only increases support among those segments of
society that traditionally support ambitious climate policies (e.g., left-wing voters; those highly con-
cerned about climate change). Instead, they show that benefit-inducing climate policies are likely to
lessen the partisan divide between left- and right-leaning voters. This finding is significant, considering
the extensive literature that emphasizes the existence of partisan-based opposition to climate policy
(Drews & Van den Bergh, 2016; McCright et al., 2016; Unsworth & Fielding, 2014). It suggests that the
three mechanisms we outline in the theory section (loss aversion, focusing on benefits rather than
costs, and the sequential processing of information) have larger positive effects among right-leaning
voters who perceive the effectiveness of prior benefits. Moreover, the positive effects of policy sequenc-
ing are particularly pronounced among right-leaning voters and those who ascribe low salience to the
issues of climate and environment compared to those who think these issues are important. This result
also implies that our findings and conclusions are unlikely to be primarily driven by reversed causality.
Substantively, our result shows that rather than amplifying political polarization, which increases the
potential for political backlash and policy reversal (Lockwood, 2013; Merkley & Stecula, 2021; Rabe, 2018;
Stokes, 2016), strategic policy sequencing may be an effective strategy for reducing political polarization
and reconciling climate policy positions.
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Moreover, our results also add to the growing literature on the design of carbon pricing schemes.
There is debate in this literature about whether carbon pricing revenues may be designed to increase
direct support. For example, a prominent expectation in the public opinion literature on carbon pric-
ing is that the lump-sum reimbursement of revenues from carbon prices (meaning that each citizen
regularly receives an equal amount of money) can make higher carbon prices more feasible because
citizens receive a material benefit (Kallbekken et al., 2011; Klenert et al., 2018) that increases their sup-
port (Baranzini et al., 2014; Baranzini & Carattini, 2017; Bristow et al., 2010; Hsu et al., 2008). However,
lump-sum reimbursement is often not visible to voters (Beuermann & Santarius, 2006; Mildenberger
et al., 2022; Thalmann, 2004). Other authors have contributed to the debate by showing that earmark-
ing revenues for low-emission investments can increase direct public support for carbon taxes prices
(Amdur et al., 2014; Bachus et al., 2019; Baranzini et al., 2014; Baranzini & Carattini, 2017; Bristow
et al,, 2010; Carattini et al.,, 2019; DolSak et al., 2020; Fairbrother, 2019; Gevrek & Uyduranoglu, 2015;
Hsu et al., 2008; Kallbekken & Aasen, 2010; Kallbekken & Selen, 2011; Kotchen et al., 2017; Rotaris
& Danielis, 2019; Steg et al., 2006; Thalmann, 2004). Our experimental evidence confirms the latter
position (see Supplementary Materials D.1).

Research on policy sequencing should investigate in more detail how the design of policies can
enable a strategic link between policy sequencing and revenue recycling. There may potentially be a
twofold pathway for revenue recycling and sequencing: Policymakers might be able to directly increase
support for carbon taxes if the revenue is used for investment into climate protection. Subsequently,
policymakers might strategically use this carbon tax revenue to invest in the opportunity structures for
low-emission alternatives (e.g., increasing the density of EV charging stations).

Accordingly, research should also delve deeper into the causal mechanisms and different types of
benefits that policies can generate. Our study takes a first step in this direction by providing correlative
evidence that perceptions about the effectiveness of prior benefit-inducing policies and low-emission
opportunity structures are positively associated with increased public support for more ambitious car-
bon pricing—especially among segments of society with traditionally weak climate policy support.
Despite various robustness checks (see method section), a limitation of our research design is that
the results should not be interpreted as causal. For a causal interpretation of results, it would be nec-
essary to experimentally vary the perceived effectiveness of prior policy-induced benefits, allowing for
a clear distinction between the induced benefits from different types of prior policies (e.g., feed-in-
tariffs, EV subsidies, etc.). Ideally, voters’ exposure to different low-emission opportunity structures
could also be randomly varied to draw causal conclusions. However, a randomized field-experimental
variation of different policy-induced benefits and low-emission opportunity structures is unlikely to be
implemented at the country-level. Instead, future research could seek to experimentally vary informa-
tion about different existing real opportunity structures and different existing policy-induced benefits
to study how such information and potential belief updating affects policy support. Thus, our study
offers several avenues for further research integrating work on policy feedback and strategic policy
sequencing.
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The playable video is available online at https://players.brightcove net/1611106596001/default_default/
index.html?videold=6342329322112
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Supplementary material is available online at Music Therapy Perspectives. All replication files are available
under https://github.com/SimonMontfort/SEQ-CO2.
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