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Appealing to Independents: information on negative 
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Beatrice Magistro a and R. Michael Alvarezb
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USA; bLinde Center for Science, Society, and Policy, California Institute of Technology, 
Pasadena, CA, USA

ABSTRACT
Climate change requires urgent global action, but efforts to implement solu
tions like a carbon tax face deep political polarization, particularly in the United 
States. This study explores how framing corrective taxes as welfare-enhancing 
tools might influence public support. Through a pre-registered survey experi
ment, we manipulate information about the economic benefits of corrective 
taxes that address negative externalities, assessing their impact on support 
across political groups. Our findings reveal that this information significantly 
increases the belief across all groups that the benefits of a carbon tax outweigh 
its costs and makes increasing social welfare a more salient goal. While 
Independents show significant positive shifts in support for carbon taxes, mov
ing from weakly negative to weakly positive stances, Republicans remain largely 
unmoved, likely due to entrenched ideological resistance.
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1. Introduction

Climate change is one of the most pressing global challenges, with its 
detrimental impacts already manifesting.1 Despite the need for immediate 
policy action to reduce emissions, climate action has been insufficient, 
particularly in the politically polarized United States. Several strategies 
have been proposed to bridge this divide and garner support for climate 
change mitigation policies.

In this paper, we focus on one such strategy, which involves making the 
economic benefits of climate change mitigation more salient. This approach 
is grounded in the economic concept of negative externalities, particularly as 
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it applies to climate change. Economic actors often do not bear the full costs 
of emitting greenhouse gases into the atmosphere, leading to excessive 
emissions. While policy solutions can be difficult to implement – due to 
political polarization and conflicts of economic interests – the economic 
solution to this market failure is rather straightforward: implementing 
a higher price on harmful activities, such as through a pollution or carbon 
tax. A carbon tax is a policy mechanism designed to mitigate climate change 
by placing a financial charge on the emission of carbon dioxide and other 
greenhouse gases, typically based on the amount of emissions produced. This 
economic incentive aims to encourage individuals, businesses, and industries 
to reduce their carbon emissions, thereby curbing the negative environmen
tal impacts associated with excessive greenhouse gas release.

Economists overwhelmingly support carbon taxes as effective tools to 
reduce greenhouse gases (Geide-Stevenson and La Parra Perez 2021), yet 
public skepticism remains high (Rhodes et al. 2017, Stadelmann-Steffen and 
Dermont 2018, Carattini et al. 2019, Lachapelle and Kiss 2019, Mildenberger  
2020). Given this public skepticism, understanding how to increase support 
for these efficiency-enhancing policies is paramount.

Unlike taxes designed primarily to raise revenue – known as Ramsey 
taxes – a carbon tax is a corrective tax, or Pigouvian tax. The primary 
purpose of a Pigouvian tax is to correct a market failure by internalizing 
the external costs not reflected in the market price of a good or service – in 
this case, the environmental and social costs of carbon emissions. The 
revenue generated by a Pigouvian tax is a secondary benefit and can be 
used in various ways, such as reducing other taxes, funding renewable energy 
projects, or compensating those disproportionately affected by the tax. 
However, the primary goal remains to incentivize a reduction in harmful 
activities, thereby increasing overall societal welfare. This distinction is 
crucial because public perception often conflates all taxes as mere revenue- 
raising tools, which can lead to opposition, particularly among those who are 
tax-averse (Dresner et al. 2006, Kallbekken et al. 2011).

In this paper, we frame carbon taxes as welfare-increasing tools rather 
than merely revenue-raising mechanisms. By emphasizing the economic 
benefits of climate change mitigation through this lens, we aim to address 
the public’s aversion to carbon taxes, particularly among conservatives and 
Republicans, who may be more responsive to messages that shift the focus 
away from revenue generation and toward the broader economic benefits of 
the tax (Campbell et al. 1960, Bartels 2005, Graetz 2024).

Framing plays a critical role in shaping public opinion on issues like 
climate change (Chong and Druckman 2007b). While various studies 
have explored different framing strategies (Nisbet 2009, Spence and 
Pidgeon 2010, Gifford and Comeau 2011, Myers et al. 2012, MacInnis 
et al. 2015, Wiest et al. 2015, Zhang et al. 2018), none have specifically 
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examined the framing of environmental negative externalities outside 
of a classroom context (Kallbekken et al. 2011). Emphasizing this 
framing is crucial because most people fail to recognize that the 
primary objective of corrective taxes is to incentivize emissions reduc
tion and thereby increase societal welfare, rather than merely raising 
revenues.

We use a pre-registered survey experiment to examine how framing 
carbon taxes as welfare-enhancing tools influences public support for cor
rective taxes. The control group was simply asked whether they supported 
a pollution tax and a carbon tax (with the order of questions randomized), 
without receiving any additional information. In contrast, the treatment 
group was presented with a brief, non-partisan numerical explanation high
lighting how a corrective tax internalizes the external costs of pollution, 
thereby increasing overall social welfare.

Our findings reveal that the information treatment significantly 
increased support for both a pollution tax and a carbon tax, but only 
among those who passed the factual manipulation checks. The treatment 
also increased the belief that the benefits of a carbon tax outweigh its 
costs and made increasing social welfare a more prominent 
consideration.

The treatment’s impact varied by party identification. While 
Independents showed significant increases in support, contrary to our 
expectations, Republicans remained largely unmoved. These findings sug
gest that targeting Independents, who are less polarized, with economic 
messages could be crucial in shaping opinions on climate mitigation 
policies. Given the difficulty of shifting attitudes on highly salient and 
polarized issues like climate change, even modest shifts in their attitudes 
from weakly negative to positive could significantly boost overall support 
for climate action.

The lack of responsiveness to the treatment from Republicans suggests 
that partisan identity, particularly within the Republican Party’s recent 
populist turn (Fiorino 2022), may overshadow any potential receptiveness 
to carbon taxes, even when framed as welfare-enhancing tools. The resis
tance among Republicans to the economic framing of climate policies may 
reflect broader skepticism toward climate science itself, rather than the 
merits of the policy (Taylor 2015). A segment of the conservative base 
denies the scientific consensus on climate change, complicating the dis
course and challenging the implementation of climate policies, even those 
aligned with market principles. Our findings suggest that implicit partisan 
biases, especially among Republicans, can significantly diminish the 
impact of neutral policy information (Haider-Markel and Joslyn 2001, 
Slothuus and de Vreese 2010, Wiest et al. 2015). Thus, promoting policies 
like a carbon tax within conservative circles requires addressing not only 

ENVIRONMENTAL POLITICS 3



economic and policy arguments but also the ideological and scientific 
perceptions that influence policy receptiveness.

2. Expectations

In this section, we outline our expectations.2 The public consistently 
expresses concern about climate change, with numerous studies showing 
strong support for environmental policies in general (Kallbekken et al. 2011, 
Leiserowitz et al. 2023, Pew Research Center 2023). For example, in our data, 
70% of Americans consider climate change to be a very or somewhat 
important problem. While experts overwhelmingly endorse the implementa
tion of carbon pricing policies, notably carbon taxes, to address greenhouse 
gas emissions, these policies face considerable skepticism among the general 
public. Carbon taxes have faced resistance in referenda and elections 
(Carattini et al. 2019), encountered substantial public opposition (Rhodes 
et al. 2017, Stadelmann-Steffen and Dermont 2018), and sparked political 
controversy across advanced democracies (Stadelmann-Steffen and Dermont  
2018, Lachapelle and Kiss 2019, Mildenberger 2020). In our survey, only 49% 
of participants rated their support for a carbon tax above 5 on a scale from 0 
to 10. This gap between concern for climate change and support for carbon 
taxation is well-documented in the literature, with tax aversion being 
a significant barrier to the political feasibility of using price rationing as an 
environmental protection tool (Kallbekken et al. 2011). Although efforts 
have been made to utilize carbon tax revenues to enhance public support 
(Amdur et al. 2014, Beiser-McGrath and Bernauer 2019, Dolšak et al. 2020), 
real-world experiences reveal limited impacts of rebate programs on foster
ing backing for carbon pricing (Mildenberger et al. 2022). Given the fragile 
support for efficiency-enhancing policies, the question of whether and how 
support can be increased is crucial.

A key reason for this lack of support is the public’s perception of carbon 
taxes as typical revenue-raising taxes (Kallbekken et al. 2011). People often 
fail to recognize that a Pigouvian tax, such as a carbon tax, is designed not 
merely to raise revenue but to correct a market failure by reducing negative 
externalities like pollution. This misunderstanding diminishes their support, 
as many view it as just another form of redistribution.

The general failure to recognize that the tax will produce environmental 
benefits, independent of how the revenues are used, is crucial: as Dresner 
et al. (2006) found, focus groups and businesses tend to see taxes solely as 
mechanisms for raising revenue, without understanding their incentive 
effects.

The American public aversion to carbon taxes has been well-documented 
(Carattini et al. 2019, Mildenberger 2020). We argue that Republicans and 
conservatives, who are generally more averse to taxes, may initially be more 
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likely to reject a carbon tax if they perceive it as merely revenue-raising 
(Campbell et al. 1960, Bartels 2005, Graetz 2024). However, framing the 
carbon tax as a welfare-increasing tool, designed to correct a market failure, 
could mitigate this aversion by shifting the focus away from revenue gen
eration and toward the tax’s broader societal benefits.

Given this context, framing a carbon tax as a welfare-increasing tool, 
rather than a revenue-raising one, has the potential to increase public sup
port, regardless of how the revenues are used. More specifically, we anticipate 
that explaining the incentive structure of a Pigouvian tax using a numerical 
example that highlights its role in increasing social welfare could influence 
public support.

Framing plays a critical role in political communication, influencing how 
issues like climate change are perceived (Zaller 1992, Entman 1993, Chong 
and Druckman 2007b). Several studies have analyzed how different frames in 
climate change communication can affect attitudes and behavior (Nisbet  
2009, Spence and Pidgeon 2010, Gifford and Comeau 2011, Myers et al.  
2012, MacInnis et al. 2015, Wiest et al. 2015, Zhang et al. 2018), including 
economic framing of climate change. However, few studies have focused 
specifically on framing environmental negative externalities outside of 
a classroom context (Kallbekken et al. 2011). This is a critical gap, as the 
failure to recognize the primary objective of corrective taxes, such as carbon 
taxes, often leads to public misperceptions that these taxes are merely 
revenue-raising tools. Such misunderstandings may diminish public support, 
particularly among those who are already tax-averse. By explaining through 
a numerical example that the primary goal of a carbon tax is to reduce 
emissions and increase societal welfare – rather than merely raising reven
ues – we can potentially improve public receptiveness to such policies.

Given the extreme polarization surrounding climate change, traditional 
communication strategies might be ineffective. To address this challenge, we 
chose to illustrate the concept of negative externalities using an alternative 
framing that emphasizes pollution rather than directly addressing climate 
change (Feldman and Hart 2018, Hart and Feldman 2018, Mossler et al.  
2017, Petrovic et al. 2014). This approach is grounded in evidence suggesting 
that conventional air pollution is less polarized than carbon pollution and 
may therefore be more effective in building broader support for climate 
action (Bickerstaff and Walker 2001, Mossler et al. 2017). By clarifying the 
welfare benefits of a corrective tax within the context of pollution, we aim to 
increase support for carbon taxes as well.3

According to the theoretical framework by Chong and Druckman (2007a,  
2007b), how information is presented (‘frames in communication’) can 
influence how individuals think about and perceive a situation (‘frames in 
thought’). For a frame to be effective, it must be both understood by the 
individual (i.e. it must be available) and accessible (i.e. it must have been 
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recently or regularly encountered). In our study, we apply this framework to 
explore how an economic framing of policy information – specifically, 
emphasizing the benefits of mitigating negative externalities – can influence 
individuals’ frames of thought and thereby increase support for such policies. 
The information treatment is designed to present carbon taxation not merely 
as a revenue-generating mechanism but as a corrective tool that addresses 
market failures and enhances social welfare. This approach aims to make the 
consideration of social welfare benefits from carbon taxation more ‘available’ 
and ‘accessible’ to the audience, thereby enhancing their understanding and 
receptivity to the policy.

Given this context, our first expectation is that the information treatment, 
which highlights the negative externalities of pollution and their economic 
implications, will positively impact support for both an air pollution tax 
(H1a) and a carbon tax (H1b) compared to the control group. We anticipate 
that the treatment effect will be consistent across different revenue utilization 
scenarios (Amdur et al. 2014, Beiser-McGrath and Bernauer 2019, Dolšak 
et al. 2020), underscoring the robustness of the treatment’s impact on 
support for a carbon tax, regardless of how revenues are used.4

Second, this study seeks to identify the mechanisms underlying the treat
ment effects. Magistro (2022) finds that people who correctly compute the 
costs and benefits of a policy are more likely to support or oppose the policy 
based on the net gains or losses. We expect that exposure to this economic 
framing will not only enhance the belief that the benefits of the policy exceed 
its costs (confirming understanding of the new ‘frame in communication’) 
but also make the benefits of addressing negative externalities more salient 
(increasing the ‘social welfare’ consideration’s availability and accessibility) 
(Chong and Druckman 2007b, Feldman and Hart 2018). Specifically, we 
anticipate that the treatment group will exhibit a higher level of confidence in 
the net benefits of a carbon tax compared to the control group (H2). By 
emphasizing the societal welfare implications of addressing negative extern
alities, we expect that participants exposed to the treatment will demonstrate 
a stronger consideration of social welfare concerns, leading to enhanced 
support for a carbon tax (H3).

Numerous studies have identified moderator variables that condition 
framing effects, emphasizing that individual predispositions, such as values, 
play a significant role (Chong and Druckman 2007b). While frames can 
shape respondents’ attributions, these effects are often conditioned by parti
san predispositions, highlighting that not all individuals are equally affected 
by a given frame, especially on highly partisan issues (Haider-Markel and 
Joslyn 2001, Slothuus and de Vreese 2010, Wiest et al. 2015). In the United 
States, party identification acts as a filter through which information is 
processed (Campbell et al. 1960). This process of ‘motivated reasoning’ 
means that individuals respond more favorably to frames promoted by 
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their affiliated party (Slothuus and de Vreese 2010, Druckman et al. 2013). In 
the polarized context of climate change, partisan individuals may only be 
receptive to frames consistent with their predispositions and resist those that 
are incompatible. Political orientation, including ideology and party identi
fication, is a key predictor of environmental beliefs, attitudes, and policy 
preferences in the US (Leiserowitz 2006, McCright and Dunlap 2011, 
Batstrand 2015, Hornsey et al. 2016). Politically conservative and 
Republican individuals are generally less likely to support climate change 
mitigation policies, including carbon taxes.

In this specific context, we frame the implementation of a carbon tax as 
a measure to increase economic efficiency. Republicans may face cross- 
pressures between their aversion to revenue-raising taxes, which they often 
associate with government overreach, and the potential appeal of a tax that is 
designed to correct market failures and enhance social welfare and economic 
efficiency rather than redistribute income (Dixon et al. 2017).

Republicans and conservatives are generally more skeptical of taxes per
ceived as revenue-raising or redistributive, often associating them with 
government overreach and inefficient allocation of resources (Bartels 2005, 
Graetz 2024). However, they may be more receptive to taxes framed as 
mechanisms to correct market failures and enhance social welfare, aligning 
more closely with free-market and efficiency-enhancing principles (Dixon 
et al. 2017). Pigouvian taxes, designed to internalize externalities and 
improve overall societal welfare, might theoretically appeal to conservatives 
if understood as tools that promote economic efficiency rather than govern
ment-driven redistribution (Mankiw 2009).

On the other hand, the recent populist turn within the Republican Party 
has likely intensified the aversion to all kinds of taxes, potentially leading to 
the rejection of even those framed as welfare-enhancing (Fiorino 2022). This 
aversion is likely compounded by partisan identity, which can lead to the 
dismissal of any information related to climate change mitigation, especially 
when such policies are associated with liberal or progressive agendas. 
A significant segment of the conservative base exhibits a tendency to deny 
or reject the scientific consensus on climate change, further complicating the 
discourse around potential solutions and fundamentally challenging the 
premise of implementing any climate policy, including those framed as 
market-based and welfare-enhancing (Taylor 2015). This ideological resis
tance may prevent meaningful engagement with the merits of various policy 
responses, including carbon taxes, even when they align with principles of 
economic efficiency and social welfare.

While we acknowledge that Republicans may face cross-pressures 
between their aversion to redistributive taxes and the potential appeal of 
efficiency-enhancing policies, we expect that, by shifting the focus away from 
revenue generation toward the tax’s broader societal benefits, the treatment 
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could resonate more with Republican respondents. This might lead to an 
increased likelihood of supporting climate mitigation policies framed as tools 
for increasing overall societal welfare (H4).

3. Data

Starting from a simplified version of an example illustrating the economics of 
a corrective tax (which we discuss more in detail in the Appendix), we want 
to test whether giving people information on the aggregate welfare effects of 
a corrective tax in the presence of a negative externality, could affect attitudes 
toward not only an air pollution tax but also toward a carbon tax, by making 
the social welfare dimension of a corrective tax more salient and by changing 
the perceived costs and benefits of a corrective tax.

For our study, we used individual-level survey data from the Caltech 
Climate Survey, which was conducted by YouGov, encompassing 
a nationally representative sample of 2,319 registered voters from the 
United States. The survey was administered online during the period of 
June 20 to 27 2023.

Online non-probability samples are often scrutinized for potential selec
tion bias, which might skew outcomes and impact the validity of results, 
alongside concerns regarding representativeness, as such samples may not 
accurately reflect the broader population. These factors can potentially affect 
the generalizability of findings. Nevertheless, these issues do not compromise 
the internal validity of survey experiments. Furthermore, YouGov stands out 
as a top survey firm, renowned for its methodological rigor (Miratrix et al.  
2018). To ensure representativeness, respondents were selected from 
YouGov’s opt-in panel. For each study, YouGov draws a stratified random 
sample of its panelists to add to an invitation pool who are asked to take 
a survey. Those who respond to the invitation are then directed to open 
surveys. The allocation of responding panelists to surveys is guided by an 
algorithm aimed at evenly distributing participants across strata over the 
field period, considering factors like the target end date, elapsed time in the 
field, sample size and definition, and priority.

In this particular study, the sample definition consisted of self-reported 
active registered voters in the U.S., who were further stratified based on various 
demographic factors, including age groups (18–29, 30–44, 4564, and 65+), 
race/ethnicity (white non-Hispanic, African American, Hispanic, and other), 
gender (male, female), education levels (high school or less, some college, 
college graduates, and post-graduate), and geographic regions (Northeast, 
Midwest, South, West). The population targets for these strata were estimated 
by YouGov, using data from the American Community Survey, conducted by 
the U.S. Bureau of the Census, as well as 2020 Presidential vote and 2022 
Congressional vote. Previous research conducted on other online platforms, 

8 B. MAGISTRO AND R. M. ALVAREZ



such as Amazon’s Mechanical Turk (MTurk) and Lucid, has demonstrated 
that convenience samples can yield comparable experimental results to surveys 
conducted on nationally representative samples (Berinski et al. 2012, Huff and 
Tingley 2015, Mullinix et al. 2015, Coppock and McClellan 2019).

3.1. Survey experiment

Our survey experiment features two groups: A control group that sees no 
information vignettes and is only asked whether they support an air pollu
tion tax and a carbon tax, and a treatment group that sees cost-benefit 
information on the welfare effects of corrective taxes, focusing on how 
these taxes can increase social welfare.5 The following sections describe 
each treatment condition in detail.6

3.1.1. Control group
The control group sees the following questions in this order.

● Please tell me on a scale from 0 to 10 how much you personally support 
the following policy. 0 means no support at all, 10 means complete 
support (We randomized the order of the options).
○ Introducing a carbon tax.
○ Introducing an air pollution tax.

Since the question of interest revolves around support for a carbon tax, to get 
at the mechanisms behind support or opposition for it, we ask several 
questions. Following Feldman and Hart (2018), we measure the perceived 
benefits and costs of a carbon tax, by asking the following question:

● Think again about the proposed policy of introducing a carbon tax. 
When considering this policy, do you think the benefits outweigh the 
costs, or the costs outweigh the benefits? (0 = costs strongly outweigh 
the benefits, 10 = benefits strongly outweigh the costs).

Next, we want to measure the salience of different policy goals. Without 
information on its functioning, people might not understand that 
a corrective tax’s main objective is to increase social welfare (rather than 
merely raise revenue). Hence, we test whether people who see the informa
tion treatment are more likely to say that increasing social welfare is one of 
the most important goals of a carbon tax.

● Which of these goals of a carbon tax are most important to you? (We 
randomize the order in which they see these options and we put in 
bold – just here in the manuscript – increasing social welfare).

ENVIRONMENTAL POLITICS 9



○ Increasing social welfare
○ Reducing emissions
○ Fighting climate change
○ Improving public health
○ Incentivizing use of renewables
○ Incentivizing use of nuclear energy
○ Enhancing national and global security
○ Raising revenue
○ Preserving ecosystems and species
○ Conserving water resources and clean water

Then we ask more specific questions on different policies involving a carbon 
tax and varying uses of tax revenue, to see if the increase in support for 
a carbon tax is more specific or generalized. We show the results for these 
questions in the Appendix.

3.1.2. Treatment group
The treatment includes cost-benefit information on the welfare effects of 
corrective taxes, explicitly designed to frame the carbon tax as a tool that 
increases social welfare by correcting negative externalities.

The treatment consists of a pre-treatment vignette and then Table 1. The 
pre-treatment vignette looks like this:

Imagine a market for smartphones. In a normal year, the quantity and price of 
smartphones will be determined by people’s demand for smartphones and the 
amount that the phone manufacturers are willing to supply, which means that 
firms will make 25,000 smartphones and sell them at $650 each.

However, the production of smartphones creates pollution, due to the plastics, 
metals, chemicals, and energy used in manufacturing. This pollution has 
adverse effects on the environment, climate, and health, thus creating external 
costs to society from the production of smartphones, in addition to the 
private costs that include costs of labor and materials to make smartphones. 
If we translate this pollution into a dollar amount, we might say that each time 
a firm produces one smartphone they create $200 of external costs.

However, in a market where manufacturers don’t have to pay to pollute, they 
can create these external costs for free. But, if a corrective tax (such as an air 
pollution tax or a carbon tax) is introduced, the firms would be required to 
pay $200 per smartphone, to account for these external costs of pollution. This 
tax thus would make production more costly. Due to this increased cost, the 
firms would produce fewer smartphones and would sell them at a higher price: 
15,000 smartphones at $750 each.

Taking into account the external costs of pollution through a tax raises the price 
of the smartphones, reduces the number of smartphones made, and also reduces 
pollution. Does society overall benefit or lose by the introduction of this tax?
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Then we ask a manipulation check question:

● According to the passage you just read, what kind of tax is introduced?
○ An income tax
○ A corrective tax
○ A payroll tax

Next, we show the following text along with the table:

Social welfare refers to the overall well-being of a society, which can be affected 
by various factors, including pollution or the introduction of a tax. One way to 
measure changes in social welfare is to compare the benefits and costs of 
a policy change, such as the introduction of a corrective tax, for different 
groups in society. Based on the scenario described in the prompt you just read 
about firms producing smartphones, the following table shows gains and losses 
after introducing a corrective tax (such as an air pollution tax or a carbon tax).

In this case, relative to before the tax, producers lose $2 million in total, and 
consumers lose $2 million in total, since after the tax manufacturers have to 
pay more to produce smartphones and consumers have to pay more to 
purchase them. However, the introduction of a corrective tax leads to 
a reduction in pollution that brings a benefit of $2 million to society. 
Furthermore, the tax revenue from the corrective tax of $3 million constitutes 
an additional benefit, since this money can be, for example, redistributed to 
citizens as a cash transfer or as a tax credit, or can be used for investment in 
research and development for green technologies. By taking all these factors 
into account we can easily calculate that after the introduction of the corrective 
tax, social welfare increases by $1 million.

Then we ask a second manipulation check question:

● Is social welfare higher or lower after introducing the corrective tax?
○ Lower
○ Higher
○ Not Sure

Finally we ask the same questions as in the control group regarding support 
for corrective taxes, beliefs in the benefits vs costs of corrective taxes, and the 
salience of different policy goals.

Table 1. Gains and losses in million $, rounded.

Producers Consumers
Pollution 

Reduction Tax Revenue
Social 

Welfare

After 
Tax

−2 −2 +2 +3 = +1
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3.2. Other measures

In addition to the questions discussed above, we also ask a battery of socio- 
demographic questions, including on gender, age, education, income, poli
tical ideology, and race.7 Furthermore, we measure partisanship, as we 
anticipate heterogeneous effects by party identification (Democrat, 
Independent, or Republican). As robustness checks, in the Appendix, we 
also examined heterogeneous effects by political ideology rather than party 
identification, and by party identification incorporating leaners with 
partisans.

4. Methods

Our plan was to employ ordinary least squares (OLS) models as our primary 
analytical approach. However, upon analyzing the results we noticed that 
a relatively high number of respondents failed either of the two very simple 
manipulation checks (30% of respondents in the treatment group), likely 
suggesting that they did not read the treatment. Respondents who failed 
either manipulation check spent a median time of 30 seconds on the first 
prompt (the one outlining the smartphone problem), compared to 60  
seconds among those who did not fail, and 22 seconds on the second prompt 
(on social welfare) compared to 62 seconds among those who got them 
right.8 Hence, we have suggestive evidence that they did not pay (as much) 
attention to the prompts.

Kane and Barabas (2019) proposed the use of factual manipulation checks 
in survey experiments, which involve embedding factual information into 
the experimental treatment. By integrating such checks, researchers can 
determine if participants paid adequate attention to the treatment. If we do 
not exclude respondents who failed manipulation checks, we estimate an 
intent-to-treat (ITT) effect, which may be attenuated by respondents who 
were not attentive to treatment. However, we also realize that, while drop
ping subjects based on the results of a manipulation check following treat
ment assignment is common practice across the social sciences, this practice 
can lead to serious bias (Aronow et al. 2019, Varaine 2023).

While a 30% failure rate might initially seem concerning, it aligns with 
existing literature on the subject. For instance, Kane et al. (2023), using mock 
vignette checks to test attentiveness, report varying pass rates for factual 
manipulation checks across different studies and sample providers, with 
rates fluctuating between 30% and 80%. This variability highlights 
a common challenge in survey-based research: engaging participants with 
complex material.

In this respect, we recognize the inherent trade-off between simplifying 
treatments to ensure comprehension and maintaining the realism and depth 
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necessary to accurately test our hypotheses. Our study sought to balance 
these considerations carefully, simplifying the presented concepts signifi
cantly while striving to preserve their informativeness. For future research, 
we believe that it would be important to explore different methods to 
enhance participant comprehension without compromising the treatment’s 
informativeness.

Strategies could include the integration of videos or other interactive 
content to increase understanding while engaging participants more effec
tively, and/or integrating monetary incentives to increase the accuracy of 
responses to factual questions (Bullock et al. 2015, Prior et al. 2015, Bullock 
and Lenz 2019).

To account for incorrect answers to factual manipulation check questions, 
we show results using different model specifications. First, we show ITT 
effects, using OLS regression, without accounting for the manipulation 
checks. Second, we exclude respondents who failed either of the manipula
tion check questions and then use coarsened exact matching (CEM) in order 
to create pruned samples. Monotonic Imbalance Bounding (MIB) methods, 
including CEM, should be favored, as they have been shown to dominate 
other matching methods in reducing imbalance, model dependence, estima
tion error, bias, variance, mean square error, and other criteria (Iacus et al.  
2011, 2012). We hence match treatment (excluding those who failed the 
manipulation checks) and control groups on the following covariates: educa
tion, income, age, gender, race, and party identification. Third, we use 
instrumental variable estimation to evaluate a randomized survey experi
ment with imperfect compliance. When there is imperfect compliance, the 
ITT is diluted. Although in our case assignment of treatment is random, the 
actual take up of the treatment may not be: specifically, we use failing either 
manipulation check as a proxy for treatment take-up. Hence, we can use an 
instrumental variable estimation where treatment assignment is the instru
ment, while the actual treatment is passing the manipulation checks (Huang  
2018). In all the main analyses we control for covariates that may be 
correlated with the outcome, including age, education, gender, income, 
race, and party identification, to increase precision. Adjusting for covariates 
in our analysis enhances the statistical precision of estimated treatment 
effects by reducing residual variance, assuming these covariates predict the 
outcome yet remain unaffected by the treatment, as is the case in randomized 
experiments (Fisher 1932, Lin 2013). For interested readers, we also include 
unadjusted regressions in the Appendix.9

5. Results

The survey experiment provided interesting insights into the impact of the 
information treatment on support for corrective taxes. Figure 1 shows that 
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following the treatment, support for both a pollution tax and a carbon tax 
slightly increased. However, these effects were only statistically significant 
among respondents who passed the manipulation checks. The treatment also 
led to a marginal increase in the belief that the benefits of a carbon tax 
outweigh its costs and an increased likelihood of respondents mentioning 
social welfare as a primary goal of a carbon tax.10 Additionally, as shown in 
the Appendix in Figures A12 and A13, the treatment had varying impacts on 
support for different carbon tax measures. Support increased for measures 
involving the use of revenues to reduce sales taxes, distribute cash transfers, 
and provide tax rebates to firms. However, the effects were not significant for 
measures aimed at investing in renewables, where support was already higher 
to start with.

While these effects may appear modest, it is essential to consider the 
context in which they occur. Across the three models, on average, the 
treatment led to an approximately 8% increase in the belief that the benefits 

Figure 1. Treatment effects by model specification.
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of a carbon tax exceeded its costs and an 18% increase in the probability of 
selecting social welfare as one of the primary goals of a carbon tax, relative to 
the control group.11 These findings are particularly noteworthy given the 
difficulty of influencing public opinion on salient and polarized issues like 
climate change. The treatment demonstrated the potential to move respon
dents from just below 5 on a scale of 0 to 10 to just above 5, signaling a critical 
shift from opposition to support for climate mitigation policies.

The analysis of subgroup effects by party identification revealed some 
unexpected results.12 Figure 2 shows that contrary to our expectations, 
Republicans did not respond to the treatment, and the effects among 
Democrats were small and mostly non-significant, likely due to ceiling 
effects, as their support for these measures was already quite high. In con
trast, Independents were the most responsive to the treatment. After the 
information treatment, Independents showed a significant increase in sup
port for both a carbon tax and an air pollution tax, with average increases of 
21% and 18%, respectively, across the three models, relative to the control 
group. Moreover, compared to the control group, they were more likely to 
believe that the benefits of a carbon tax outweighed its costs by an average of 
23% and were 17% more likely to prioritize increasing social welfare as a key 
objective of a carbon tax. Strikingly, as shown in Figures A9 through A11 in 
the Appendix, Independents appear to shift from weakly negative to weakly 

Figure 2. Treatment effects by party ID and by model specification.
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positive positions, a change that could have significant implications for 
support for different climate mitigation measures.

The heightened responsiveness of Independents suggests that they may 
be more open to information that frames carbon taxes in terms of social 
welfare benefits. In the literature, there are debates regarding the nature of 
self-identified moderates and Independents. Some argue that they may be 
closet partisans (Dennis 1992, Keith et al. 1992), while others posit that 
they have no clear ideological stance (Kinder and Kalmoe 2017). 
However, more recently, Fowler et al. (2023) found that moderates display 
greater political knowledge and responsiveness to candidate features, 
indicating that they may be central to electoral changes. Regarding our 
findings, Independents’ responsiveness may be due to less polarized 
opinions or higher baseline uncertainty, making them more receptive to 
new information. These findings highlight the importance of further 
investigating the factors behind Independents’ greater responsiveness to 
economic framing.

Contrary to our expectations, the treatment did not significantly influence 
Republicans, despite the theoretical appeal of framing corrective taxes as 
welfare-enhancing tools. This aligns with findings from Cherry et al. (2017) 
and Bohr (2016), suggesting that presenting climate policies as corrections to 
market failures does not necessarily persuade voters who favor free-market 
solutions. The Republican Party’s recent shift toward populist rhetoric has 
further entrenched resistance to policies perceived as government overreach, 
making it challenging to frame Pigouvian taxes in a way that resonates with 
Republican values (Fiorino 2022). Consequently, partisan identity may exert 
a stronger influence on policy attitudes than the framing of the policy itself 
(Haider-Markel and Joslyn 2001, Slothuus and de Vreese 2010, Wiest et al.  
2015).

6. Conclusion

This study addresses the challenge of garnering support for climate change 
mitigation policies in a politically polarized environment. Through a pre- 
registered survey experiment, we investigated how framing carbon taxes as 
welfare-enhancing tools, rather than merely as revenue-raising measures, 
might influence public support. We expected that emphasizing the economic 
benefits of carbon taxes – particularly their role in correcting market failures 
and increasing social welfare – would resonate more strongly with conser
vative and Republican respondents, who generally exhibit higher aversion to 
taxes.

The results show that the information treatment led to a slight, but 
largely non-significant, increase in support for both a pollution tax and 
a carbon tax. We found a significant increase in the belief that the benefits 
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of a carbon tax outweigh its costs and in the likelihood of respondents 
identifying social welfare as a key goal of the tax. While these effects 
might seem modest, the potential to shift respondents from weak opposi
tion to weak support could represent a crucial step toward building 
broader consensus on climate action.

When examining effects by partisanship, Democrats exhibited minimal 
responses, possibly due to ceiling effects given their already high support for 
climate action. Contrary to our expectations, the economic framing did not 
mitigate Republicans’ tax aversion, suggesting that partisan identity may 
overshadow any potential framing effects. In contrast, Independents were 
the most responsive, showing significant increases in support for carbon 
taxes and recognition of their social welfare benefits. This suggests that 
targeting less polarized groups, like Independents, with carefully framed 
economic messages could be effective in garnering support for climate 
mitigation policies.

However, the potential for counter framing efforts, particularly in 
a polarized environment, poses a significant challenge. As Chong and 
Druckman (2013) note, counterframing can effectively sway individuals 
with weakly held opinions, such as Independents, making them vulnerable 
to shifts away from the initial framing. This suggests that while Independents 
were the most responsive to our welfare-enhancing framing of carbon taxes 
they may also be the most susceptible to subsequent counterframing efforts 
that reframe these taxes in a negative light. This highlights the difficulty of 
sustaining widespread support for environmental policies like carbon taxes 
in the face of substantial counterframing campaigns. Therefore, while fram
ing can be a powerful tool, its effectiveness must be understood in the context 
of potential counter framing and the diverse responses across different 
segments of the population.

Finally, we want to discuss some future directions of our study. Our 
study was designed to examine the effects of neutral policy informa
tion on attitudes toward a carbon tax, deliberately avoiding explicit 
partisan cues. The literature offers mixed findings on what predomi
nantly shapes Americans’ policy attitudes – partisan identity or policy 
information. Some studies argue that partisan identification is the 
main driver of opinion formation (Campbell et al. 1960, Bartels  
2000, Green et al. 2004, Iyengar et al. 2012), while others highlight 
the importance of policy information (Ansolabehere et al. 2008, 
Bullock 2011, Peterson 2019, Costa 2020, Treger 2022). This dual 
influence, further complicated by issue salience, makes studying opi
nion formation in politically divisive environments challenging (Kam  
2005, Carsey and Layman 2006, Arceneaux 2008, Ciuk and Yost 2016). 
Our findings suggest that even without explicit partisan cues, implicit 
biases – especially among Republicans – can overshadow the effects of 
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policy information. This indicates that deeply entrenched partisan 
beliefs, like climate change skepticism, may filter and negate the 
influence of policy information. Future research should explore how 
explicit partisan cues interact with policy framing, and how these 
dynamics vary across different segments of the electorate.

Notes

1. See, for example, NOAA’s technical report on sea level rise: https://oceanser 
vice.noaa.gov/hazards/sealevelrise/sealevelrise-tech-report.html.

2. We registered our pre-analysis plan (PAP) on OSF at https://doi.org/10.17605/ 
OSF.IO/U7T35. See additional information in the Appendix for more details 
on how we deviated from the PAP.

3. It should be noted that a recent study by Egan et al. (2022) indicates 
that in the American context, climate change and pollution are increas
ingly viewed through a similar lens by the public, which has influenced 
the broader environmental agenda and public concern over environ
mental issues.

4. We will show results for different revenue utilization scenarios in the 
Appendix. See Figures A12 and A13.

5. See Figures A2 and A3 for screenshots of the treatment prompts as they 
appeared to YouGov respondents.

6. See Table A1 and Figures A4 through A7 in the Appendix for summary 
statistics of the key variables of interest.

7. See the Appendix for more details and full wording of these questions.
8. When breaking it down by each question, people who got the first 

manipulation check wrong spent a median time of 8 seconds on the 
smartphone prompt, compared to 57 seconds among those that did not 
fail it. People who failed the second one spent a median time of 24  
seconds on the social welfare prompt, compared to 60 seconds among 
those who got it right.

9. See Figures A14 and A15 in the Appendix.
10. As a reminder, all the dependent variables are measured on a scale from 

0 to 10 except for social welfare which is a binary variable taking value 
1 if social welfare was mentioned as one key goal of a carbon tax and 0 
otherwise.

11. These numbers are computed by dividing the treatment effect by the 
initial predicted value. Predicted values for each outcome variable and 
model specification are shown in the Appendix in Figures A8 through 
A11. Tabular results are available in the Appendix in Tables A2 through 
A4.

12. Tabular results are available in the Appendix in Tables A5 through A7.

Disclosure statement

No potential conflict of interest was reported by the author(s).

18 B. MAGISTRO AND R. M. ALVAREZ

https://oceanservice.noaa.gov/hazards/sealevelrise/sealevelrise-tech-report.html
https://oceanservice.noaa.gov/hazards/sealevelrise/sealevelrise-tech-report.html
https://doi.org/10.17605/OSF.IO/U7T35
https://doi.org/10.17605/OSF.IO/U7T35


Funding

The work was supported by the Resnick Sustainability Institute.

ORCID

Beatrice Magistro http://orcid.org/0000-0001-7423-3577

Ethics statement

The data collection and analysis procedures were reviewed by the Institute 
Research Board at the California Institute of Technology and were ruled 
exempt (IR22–1220). It is exempt under 45 C.F.R. § 46.104(d)(2)(i),(ii) as it 
is research using survey procedures where the identity of the subjects cannot 
be readily ascertained. The interviewing and survey administration are con
ducted by YouGov, which provides us with a dataset with no identifying 
information for the subjects. In other words, we receive data that is comple
tely anonymized.

References

Amdur, D., Rabe, B.G., and Borick, C.P., 2014. Public views on a carbon tax depend 
on the proposed use of revenue. Issues in Energy and Environmental Policy, 13, 
1–9.

Ansolabehere, S., Rodden, J., and Snyder, J.M., 2008. The strength of issues: using 
multiple measures to gauge preference stability, ideological constraint, and issue 
voting. The American Political Science Review, 102 (2), 215–232. doi:10.1017/ 
S0003055408080210  

Arceneaux, K., 2008. Can partisan cues diminish democratic accountability? Political 
Behavior, 30 (2), 139–160. doi:10.1007/s11109-007-9044-7  

Aronow, P.M., Baron, J., and Pinson, L., 2019. A note on dropping experimental 
subjects who fail a manipulation check. Political Analysis, 27 (4), 572–589. doi:10. 
1017/pan.2019.5  

Bartels, L.M., 2000. Partisanship and voting behavior, 1952–1996. American Journal 
of Political Science, 44 (1), 35–50. doi:10.2307/2669291  

Bartels, L.M., 2005. Homer gets a tax cut: inequality and public policy in the 
American mind. Perspectives on Politics, 3 (1), 15–31. doi:10.1017/ 
S1537592705050036  

Batstrand, S., 2015. More than markets: a comparative study of nine conservative 
parties on climate change. Politics & Policy, 43 (4), 538–561. doi:10.1111/polp. 
12122  

Beiser-McGrath, L.F. and Bernauer, T., 2019. Could revenue recycling make effective 
carbon taxation politically feasible? Science Advances, 5 (9), eaax3323. doi:10.1126/ 
sciadv.aax3323  

Berinski, A.J., Huber, G.A., and Lenz, G.S., 2012. Evaluating online labor markets for 
experimental research: Amazon.com’s mechanical Turk. Political Analysis, 20 (3), 
351–368. doi:10.1093/pan/mpr057  

ENVIRONMENTAL POLITICS 19

https://doi.org/10.1017/S0003055408080210
https://doi.org/10.1017/S0003055408080210
https://doi.org/10.1007/s11109-007-9044-7
https://doi.org/10.1017/pan.2019.5
https://doi.org/10.1017/pan.2019.5
https://doi.org/10.2307/2669291
https://doi.org/10.1017/S1537592705050036
https://doi.org/10.1017/S1537592705050036
https://doi.org/10.1111/polp.12122
https://doi.org/10.1111/polp.12122
https://doi.org/10.1126/sciadv.aax3323
https://doi.org/10.1126/sciadv.aax3323
https://doi.org/10.1093/pan/mpr057


Bickerstaff, K. and Walker, G., 2001. Public understandings of air pollution: the 
‘localisation’ of environmental risk. Global Environmental Change, 11 (2), 
133–145. doi:10.1016/S0959-3780(00)00063-7  

Bohr, J., 2016. The ‘climatism’ cartel: why climate change deniers oppose market- 
based mitigation policy. Environmental Politics, 25 (5), 812–830. doi:10.1080/ 
09644016.2016.1156106  

Bullock, J.G., 2011. Elite influence on public opinion in an informed electorate. The 
American Political Science Review, 105 (3), 496–515. doi:10.1017/ 
S0003055411000165  

Bullock, J.G., et al., 2015. Partisan bias in factual beliefs about politics. Quarterly 
Journal of Political Science, 10 (4), 519–578. doi:10.1561/100.00014074  

Bullock, J.G. and Lenz, G., 2019. Partisan bias in surveys. Annual Review of Political 
Science, 22 (1), 325–342. doi:10.1146/annurev-polisci-051117-050904  

Campbell, A., et al., 1960. The American voter. Chicago: University of Chicago Press.
Carattini, S., Kallbekken, S., and Orlov, A., 2019. How to win public support for 

a global carbon tax. Nature, 565 (7739), 289–291. doi:10.1038/d41586-019-00124-x  
Carsey, T.M. and Layman, G.C., 2006. Changing sides or changing minds? Party 

identification and policy preferences in the American electorate. American Journal 
of Political Science, 50 (2), 464–477. doi:10.1111/j.1540-5907.2006.00196.x  

Cherry, T.L., Kallbekken, S., and Kroll, S., 2017. Accepting market failure: cultural world
views and the opposition to corrective environmental policies. Journal of Environmental 
Economics & Management, 85, 193–204. doi:10.1016/j.jeem.2017.05.004  

Chong, D. and Druckman, J.N., 2007a. Framing public opinion in competitive 
democracies. The American Political Science Review, 101 (4), 637–655. doi:10. 
1017/S0003055407070554  

Chong, D. and Druckman, J.N., 2007b. Framing theory. Annual Review of Political 
Science, 10 (1), 103–126. doi:10.1146/annurev.polisci.10.072805.103054  

Chong, D. and Druckman, J.N., 2013. Counterframing effects. Journal of Politics, 
75 (1), 1–16. doi:10.1017/S0022381612000837  

Ciuk, D.J. and Yost, B.A., 2016. The effects of issue salience, elite influence, and 
policy content on public opinion. Political Communication, 33 (2), 328–345. 
doi:10.1080/10584609.2015.1017629  

Coppock, A. and McClellan, O.A., 2019. Validating the demographic, political, 
psychological, and experimental results obtained from a new source of online 
survey respondents. Research & Politics, 6 (1), 1–14. doi:10.1177/ 
2053168018822174  

Costa, M., 2020. Ideology, not affect: what Americans want from political 
representation. American Journal of Political Science, 65 (2), 342–358. doi:10. 
1111/ajps.12571  

Dennis, J., 1992. Political independence in America, III: In search of closet partisans. 
Political Behavior, 14 (3), 261–296. doi:10.1007/BF00991981  

Dixon, G., Hmielowski, J., and Ma, Y., 2017. Improving climate change acceptance 
among U.S. conservatives through value-based message targeting. Science 
Communication, 39 (4), 520–534. doi:10.1177/1075547017715473  

Dolšak, N., Adolph, C., and Prakash, A., 2020. Policy design and public support for 
carbon tax: evidence from a 2018 US national online survey experiment. Public 
Administration, 98 (4), 905–921. doi:10.1111/padm.12657  

Dresner, S., et al., 2006. Social and political responses to ecological tax reform in 
Europe: an introduction to the special issue. Energy Policy, 34 (8), 895–904. doi:10. 
1016/j.enpol.2004.08.043  

20 B. MAGISTRO AND R. M. ALVAREZ

https://doi.org/10.1016/S0959-3780(00)00063-7
https://doi.org/10.1080/09644016.2016.1156106
https://doi.org/10.1080/09644016.2016.1156106
https://doi.org/10.1017/S0003055411000165
https://doi.org/10.1017/S0003055411000165
https://doi.org/10.1561/100.00014074
https://doi.org/10.1146/annurev-polisci-051117-050904
https://doi.org/10.1038/d41586-019-00124-x
https://doi.org/10.1111/j.1540-5907.2006.00196.x
https://doi.org/10.1016/j.jeem.2017.05.004
https://doi.org/10.1017/S0003055407070554
https://doi.org/10.1017/S0003055407070554
https://doi.org/10.1146/annurev.polisci.10.072805.103054
https://doi.org/10.1017/S0022381612000837
https://doi.org/10.1080/10584609.2015.1017629
https://doi.org/10.1177/2053168018822174
https://doi.org/10.1177/2053168018822174
https://doi.org/10.1111/ajps.12571
https://doi.org/10.1111/ajps.12571
https://doi.org/10.1007/BF00991981
https://doi.org/10.1177/1075547017715473
https://doi.org/10.1111/padm.12657
https://doi.org/10.1016/j.enpol.2004.08.043
https://doi.org/10.1016/j.enpol.2004.08.043


Druckman, J.N., Peterson, E., and Slothuus, R., 2013. How elite partisan polarization 
affects public opinion formation. The American Political Science Review, 107 (1), 
57–79. doi:10.1017/S0003055412000500  

Egan, P.J., Konisky, D.M., and Mullin, M., 2022. Ascendant public opinion: the rising 
influence of climate change on Americans’ attitudes about the environment. 
Public Opinion Quarterly, 86 (1), 134–148. doi:10.1093/poq/nfab071  

Entman, R.M., 1993. Framing: toward clarification of a fractured paradigm. Journal 
of Communication, 43 (4), 51–58. doi:10.1111/j.1460-2466.1993.tb01304.x  

Feldman, L. and Hart, P.S., 2018. Climate change as a polarizing cue: framing effects 
on public support for low-carbon energy policies. Global Environmental Change, 
51, 54–66. doi:10.1016/j.gloenvcha.2018.05.004  

Fiorino, D.J., 2022. Climate change and right-wing populism in the United States. 
Environmental Politics, 31 (5), 801–819. doi:10.1080/09644016.2021.2018854  

Fisher, R.A., 1932. Statistical methods for research workers. 4th ed. Edinburgh: Oliver 
and Boyd.

Fowler, A., et al., 2023. Moderates. The American Political Science Review, 117 (2), 
643–660. doi:10.1017/S0003055422000818  

Geide-Stevenson, D. and La Parra Perez, A., 2021. Consensus among economists 
2020 - a sharpening of the picture. Working paper, p. 1–22.

Gifford, R. and Comeau, L.A., 2011. Message framing influences perceived climate 
change competence, engagement, and behavioral intentions. Global 
Environmental Change, 21 (4), 1301–1307. doi:10.1016/j.gloenvcha.2011.06.004  

Graetz, M.J., 2024. The power to destroy: how the antitax movement hijacked america. 
Princeton: Princeton University Press.

Green, D., Palmquist, B., and Schickler, E., 2004. Partisan hearts and minds: political 
parties and the social identities of voters. New Haven: Yale University Press.

Haider-Markel, D.P. and Joslyn, M.R., 2001. Gun policy, opinion, tragedy, and blame 
attribution: the conditional influence of issue frames. Journal of Politics, 63 (2), 
520–543. doi:10.1111/0022-3816.00077  

Hart, P.S. and Feldman, L., 2018. The benefit of focusing on air pollution instead of 
climate change: how discussing power plant emissions in the context of air 
pollution, rather than climate change, influences perceived benefits, costs, and 
political action for policies to limit emissions. Science Communication, 43 (2), 
199–224. doi:10.1177/1075547020980443  

Hornsey, M.J., et al., 2016. Meta-analyses of the determinants and outcomes of belief 
in climate change. Nature Climate Change, 6 (6), 622–626. doi:10.1038/ 
nclimate2943  

Huang, F.L., 2018. Using instrumental variable estimation to evaluate randomized 
experiments with imperfect compliance. Practical Assessment, Research, and 
Evaluation, 23 (1–8),

Huff, C. and Tingley, D., 2015. ‘Who are these people?’ Evaluating the demographic 
characteristics and political preferences of MTurk survey respondents. Research & 
Politics, 2 (3), 1–12. doi:10.1177/2053168015604648  

Iacus, S.M., King, G., and Porro, G., 2011. Multivariate matching methods that are 
monotonic imbalance bounding. Journal of the American Statistical Association, 
106 (493), 345–361. doi:10.1198/jasa.2011.tm09599  

Iacus, S.M., King, G., and Porro, G., 2012. Causal inference without balance checking: 
coarsened exact matching. Political Analysis, 20 (1), 1–24. doi:10.1093/pan/ 
mpr013  

ENVIRONMENTAL POLITICS 21

https://doi.org/10.1017/S0003055412000500
https://doi.org/10.1093/poq/nfab071
https://doi.org/10.1111/j.1460-2466.1993.tb01304.x
https://doi.org/10.1016/j.gloenvcha.2018.05.004
https://doi.org/10.1080/09644016.2021.2018854
https://doi.org/10.1017/S0003055422000818
https://doi.org/10.1016/j.gloenvcha.2011.06.004
https://doi.org/10.1111/0022-3816.00077
https://doi.org/10.1177/1075547020980443
https://doi.org/10.1038/nclimate2943
https://doi.org/10.1038/nclimate2943
https://doi.org/10.1177/2053168015604648
https://doi.org/10.1198/jasa.2011.tm09599
https://doi.org/10.1093/pan/mpr013
https://doi.org/10.1093/pan/mpr013


Iyengar, S., Sood, G., and Lelkes, Y., 2012. Affect, not ideology: a social identity 
perspective on polarization. Public Opinion Quarterly, 76 (3), 405–431. doi:10. 
1093/poq/nfs038  

Kallbekken, S., Kroll, S., and Cherry, T.L., 2011. Do you not like Pigou, or do you not 
understand him? Tax aversion and revenue recycling in the lab. Journal of 
Environmental Economics & Management, 62 (1), 53–64. doi:10.1016/j.jeem. 
2010.10.006  

Kam, C.D., 2005. Who toes the party line? Cues, values, and individual differences. 
Political Behavior, 27 (2), 163–182. doi:10.1007/s11109-005-1764-y  

Kane, J.V. and Barabas, J., 2019. No harm in checking: using factual manipulation 
checks to assess attentiveness in experiments. American Journal of Political 
Science, 63 (31), 234–249. doi:10.1111/ajps.12396  

Kane, J.V., Velez, Y.R., and Barabas, J., 2023. Analyze the attentive and bypass bias: 
mock vignette checks in survey experiments. Political Science Research and 
Methods, 11 (2), 293–310. doi:10.1017/psrm.2023.3  

Keith, B.E., et al., 1992. The myth of the Independent voter. Oakland: University of 
California Press.

Kinder, D.R. and Kalmoe, N.P., 2017. Neither liberal nor conservative: ideological 
innocence in the American Public. Chicago, IL: University of Chicago Press.

Lachapelle, E. and Kiss, S., 2019. Opposition to carbon pricing and right-wing 
populism: Ontario’s 2018 general election. Environmental Politics, 28 (5), 
970–976. doi:10.1080/09644016.2019.1608659  

Leiserowitz, A., 2006. Climate change risk perception and policy preferences: the role 
of affect, imagery, and values. Climatic Change, 77 (1–2), 45–72. doi:10.1007/ 
s10584-006-9059-9  

Leiserowitz, A., et al., 2023. Yale climate opinion maps: U.S. 2023. Available from: 
https://climatecommunication.yale.edu/visualizations-data/ycom-us/ [Accessed 
29 August 2023].

Lin, W., 2013. Agnostic notes on regression adjustments to experimental data: 
reexamining freedman’s critique. The Annals of Applied Statistics, 7 (1), 
295–318. doi:10.1214/12-AOAS583  

MacInnis, B., et al., 2015. The American public’s preference for preparation for the 
possible effects of global warming: impact of communication strategies. Climatic 
Change, 128 (1–2), 17–33. doi:10.1007/s10584-014-1286-x  

Magistro, B., 2022. Party cues or policy information? The differential influence of 
financial and economic literacy on economic policy preferences. Journal of Public 
Policy, 42 (3), 465–488. doi:10.1017/S0143814X21000234  

Mankiw, N.G., 2009. Smart taxes: an open invitation to join the Pigou club. Eastern 
Economic Journal, 35 (1), 14–23. doi:10.1057/eej.2008.43  

McCright, A.M. and Dunlap, R.E., 2011. Cool dudes: the denial of climate change 
among conservative white males in the United States. Global Environmental 
Change, 21 (4), 1163–1172. doi:10.1016/j.gloenvcha.2011.06.003  

Mildenberger, M., 2020. Carbon captured: how labor and business control climate 
politics. Cambridge, Massachusetts: MIT Press.

Mildenberger, M., et al. 2022. Limited impacts of carbon tax rebate programmes on 
public support for carbon pricing. Nature Climate Change, 12 (2), 141–147. doi:10. 
1038/s41558-021-01268-3  

Miratrix, L.W., et al., 2018. Worth weighting? How to think about and use weights in 
survey experiments. Political Analysis, 26 (3), 275–291. doi:10.1017/pan.2018.1  

22 B. MAGISTRO AND R. M. ALVAREZ

https://doi.org/10.1093/poq/nfs038
https://doi.org/10.1093/poq/nfs038
https://doi.org/10.1016/j.jeem.2010.10.006
https://doi.org/10.1016/j.jeem.2010.10.006
https://doi.org/10.1007/s11109-005-1764-y
https://doi.org/10.1111/ajps.12396
https://doi.org/10.1017/psrm.2023.3
https://doi.org/10.1080/09644016.2019.1608659
https://doi.org/10.1007/s10584-006-9059-9
https://doi.org/10.1007/s10584-006-9059-9
https://climatecommunication.yale.edu/visualizations-data/ycom-us/
https://doi.org/10.1214/12-AOAS583
https://doi.org/10.1007/s10584-014-1286-x
https://doi.org/10.1017/S0143814X21000234
https://doi.org/10.1057/eej.2008.43
https://doi.org/10.1016/j.gloenvcha.2011.06.003
https://doi.org/10.1038/s41558-021-01268-3
https://doi.org/10.1038/s41558-021-01268-3
https://doi.org/10.1017/pan.2018.1


Mossler, M.V., et al., 2017. How does framing affect policy support for emissions 
mitigation? Testing the effects of ocean acidification and other carbon emissions 
frames. Global Environmental Change, 45, 63–78. doi:10.1016/j.gloenvcha.2017.04.002  

Mullinix, K.J., et al., 2015. The generalizability of survey experiments. Journal of 
Experimental Political Science, 2 (2), 109–138. doi:10.1017/XPS.2015.19  

Myers, T.A., et al., 2012. A public health frame arouses hopeful emotions about climate 
change. Climatic Change, 113 (3–4), 1105–1112. doi:10.1007/s10584-012-0513-6  

Nisbet, M.C., 2009. Communicating climate change: why frames matter for public 
engagement. Environment: Science and Policy for Sustainable Development, 51 (2), 
12–23. doi:10.3200/ENVT.51.2.12-23  

Peterson, E., 2019. The scope of partisan influence on policy opinion. Political 
Psychology, 40 (2), 335–353. doi:10.1111/pops.12495  

Petrovic, N., Madrigano, J., and Zaval, L., 2014. Motivating mitigation: when health 
matters more than climate change. Climatic Change, 126 (1–2), 245–254. doi:10. 
1007/s10584-014-1192-2  

Pew Research Center, 2023. What the data says about Americans’ views of climate 
change. Available from: https://www.pewresearch.org/short-reads/2023/08/09/ 
what-the-data-says-about-americans-views-of-climate-change/ [Accessed 29 
August 2024].

Prior, M., Sood, G., and Khanna, K., 2015. You cannot be serious: the impact of 
accuracy incentives on partisan bias in reports of economic perceptions. Quarterly 
Journal of Political Science, 10 (4), 489–518. doi:10.1561/100.00014127  

Rhodes, E., Axsen, J., and Jaccard, M., 2017. Exploring citizen support for different 
types of climate policy. Ecological Economics, 137, 56–69. doi:10.1016/j.ecolecon. 
2017.02.027  

Slothuus, R. and de Vreese, C.H., 2010. Political parties, motivated reasoning, and 
issue framing effects. Journal of Politics, 72 (3), 630–645. doi:10.1017/ 
S002238161000006X  

Spence, A. and Pidgeon, N., 2010. Framing and communicating climate change: the 
effects of distance and outcome frame manipulations. Global Environmental 
Change, 20 (4), 656–667. doi:10.1016/j.gloenvcha.2010.07.002  

Stadelmann-Steffen, I. and Dermont, C., 2018. The unpopularity of incentive-based 
instruments: what improves the cost–benefit ratio? Public Choice, 175 (1–2), 
37–62. doi:10.1007/s11127-018-0513-9  

Taylor, J., 2015. The conservative case for a carbon tax. Available from: https://www. 
niskanencenter.org/wp-content/uploads/old_uploads/2015/03/The-Conservative- 
Case-for-a-Carbon-Tax1.pdf 

Treger, C., 2022. Before the party hijacks: the limited role of party cues in appraisal of 
low-salience policies—experimental evidence. Public Opinion Quarterly, 86 (4), 
955–967. doi:10.1093/poq/nfac044  

Varaine, S., 2023. How dropping subjects who failed manipulation checks can bias 
your results: an illustrative case. Journal of Experimental Political Science, 10 (2), 
299–305. doi:10.1017/XPS.2022.28  

Wiest, S.L., Raymond, L., and Clawson, R.A., 2015. Framing, partisan predisposi
tions, and public opinion on climate change. Global Environmental Change, 31, 
187–198. doi:10.1016/j.gloenvcha.2014.12.006  

Zaller, J., 1992. The nature and origins of Mass opinion. New York, NY: Cambridge 
University Press.

Zhang, B., et al., 2018. Experimental effects of climate messages vary geographically. 
Nature Climate Change, 8 (5), 370–374. doi:10.1038/s41558-018-0122-0

ENVIRONMENTAL POLITICS 23

https://doi.org/10.1016/j.gloenvcha.2017.04.002
https://doi.org/10.1017/XPS.2015.19
https://doi.org/10.1007/s10584-012-0513-6
https://doi.org/10.3200/ENVT.51.2.12-23
https://doi.org/10.1111/pops.12495
https://doi.org/10.1007/s10584-014-1192-2
https://doi.org/10.1007/s10584-014-1192-2
https://www.pewresearch.org/short-reads/2023/08/09/what-the-data-says-about-americans-views-of-climate-change/
https://www.pewresearch.org/short-reads/2023/08/09/what-the-data-says-about-americans-views-of-climate-change/
https://doi.org/10.1561/100.00014127
https://doi.org/10.1016/j.ecolecon.2017.02.027
https://doi.org/10.1016/j.ecolecon.2017.02.027
https://doi.org/10.1017/S002238161000006X
https://doi.org/10.1017/S002238161000006X
https://doi.org/10.1016/j.gloenvcha.2010.07.002
https://doi.org/10.1007/s11127-018-0513-9
https://www.niskanencenter.org/wp-content/uploads/old_uploads/2015/03/The-Conservative-Case-for-a-Carbon-Tax1.pdf
https://www.niskanencenter.org/wp-content/uploads/old_uploads/2015/03/The-Conservative-Case-for-a-Carbon-Tax1.pdf
https://www.niskanencenter.org/wp-content/uploads/old_uploads/2015/03/The-Conservative-Case-for-a-Carbon-Tax1.pdf
https://doi.org/10.1093/poq/nfac044
https://doi.org/10.1017/XPS.2022.28
https://doi.org/10.1016/j.gloenvcha.2014.12.006
https://doi.org/10.1038/s41558-018-0122-0

	Abstract
	1. Introduction
	2. Expectations
	3. Data
	3.1. Survey experiment
	3.1.1. Control group
	3.1.2. Treatment group

	3.2. Other measures

	4. Methods
	5. Results
	6. Conclusion
	Notes
	Disclosure statement
	Funding
	ORCID
	Ethics statement
	References

