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A B S T R A C T   

Earlier policies to reduce greenhouse gas emissions in the U.S. have often treated natural gas as a clean fuel due 
to its higher energy output per unit of carbon dioxide emitted compared to other fuels. However, recent local 
decarbonization initiatives seek to restrict residential uses of natural gas. Public support for such policies could 
be a key factor in determining whether local governments implement natural gas restrictions. It may also indicate 
the potential for state and federal governments to adopt similar measures. In this study, we conduct an online 
survey with 2623 U.S. adults to demonstrate how public support for natural gas restrictions varies based on 
policy framing. These framings include (1) household economic costs, (2) industry positions, (3) health impacts, 
(4) contribution to climate change, and (5) political support. Our results show that public support for policies to 
ban natural gas in new construction is significantly influenced by the health impact of these policies. This finding 
suggests that U.S. citizens are sensitive to non-economic health frames when evaluating a policy proposal to 
phase out natural gas use. Meanwhile, factors such as monthly energy costs, industry support, climate effects, and 
political backing show only a weak influence on public opinion regarding these policies.   

1. Introduction 

The United States remains one of the most significant greenhouse gas 
polluters globally, in terms of its aggregate carbon dioxide emissions on 
a per capita basis [1]. At the same time, the country has become less 
dependent on coal for its energy needs, as natural gas has replaced coal 
to a significant extent. In the 1970s, natural gas began to emerge as a 
critical source of cleaner energy: its resource base was extensive, it had 
clear environmental advantages, and products and technologies utiliz-
ing natural gas turned out to be markedly efficient [2]. In 2021, natural 
gas accounted for 38 % of the country's total electricity production, up 
from 9 % in the late 1980s, whereas the share of coal in electricity 
production declined from 58 to 22 % during the same period [3]. This 
increasing importance of gas for electricity production can be linked to 
the rapid growth of shale gas extraction in the U.S. in the 2000s: hy-
draulic fracturing techniques led to a twentyfold growth in shale gas 
production between 2007 and 2020 [4]. In addition, natural gas ac-
quired the reputation of a clean fuel due to its lower carbon dioxide-to- 
energy content compared to coal [5] and became an acceptable 

replacement for more polluting coal and liquid fuels in the energy sys-
tem. As a result, many economic sectors, including electricity genera-
tion, transportation, and commercial cooling, switched to natural gas to 
a significant degree. 

Despite this perception, gas combustion generates greenhouse gases 
(GHG) and contributes to climate change. Scholars, policymakers, and 
environmental activists criticize natural gas use for generating envi-
ronmental risks for the global climate [6–9]. In particular, recent studies 
point to problems of flaring, venting, and methane leaks along the 
natural gas supply chain [10]. These problems have led to the conclusion 
that no sustainable energy mix can include any fossil fuels, thereby 
questioning continued natural gas use. In addition, natural gas tends to 
exacerbate public health problems as gas development often contami-
nates air and water, increases industrial noise and traffic, and leads to 
residential community changes [11]. Finally, the role of natural gas as a 
transition fuel has come under criticism after 196 countries adopted the 
Paris Agreement in 2015 in an effort to limit GHG emissions as soon as 
possible. The agreement requires the natural gas industry to provide a 
reliable long-term decarbonization strategy (e.g., through production 
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and use of biomethane and low-carbon hydrogen). 
One of the recent strategies to address climate change seeks to reduce 

dependence on natural gas in the residential sector. In 2019, Berkeley, 
CA, became the first municipality to ban natural gas hookups in new 
construction [12].2 Now, over 50 local energy ordinances in California 
either ban or discourage natural gas connections in new buildings [13]. 
Other areas in the U.S., including Denver, CO, Brookline, MA, and New 
York, NY, are turning to similar policies to eliminate natural gas use in 
new construction, thereby reducing future GHG emissions. Local and 
state authorities restrict natural gas use by passing an all-electric con-
struction requirement for new homes and commercial buildings. At the 
same time, these efforts to ban natural gas in new construction have 
caused a backlash from the gas industry and gas-dependent utilities. 
Since 2019, 19 U.S. states, i.e., Alabama, Arizona, Arkansas, Florida, 
Georgia, Indiana, Iowa, Kansas, Kentucky, Louisiana, Mississippi, Mis-
souri, Ohio, Oklahoma, Tennessee, Texas, Utah, West Virginia, and 
Wyoming, have passed state-level restrictions that prohibit local gov-
ernments from banning or placing limits on natural gas use. A number of 
states are yet to adopt any policies in this regard, and it is clear that the 
future of natural gas remains a contested political issue. 

Adoption of measures restricting natural gas in the residential sector 
likely responds to public preferences in this policy area. Previous studies 
suggest that public support is critical for the implementation of renew-
able energy and climate change policies [14–19]. However, no research 
currently investigates factors influencing public opinion on natural gas 
bans. We aim to close this research gap and seek to explain when the 
public may support this natural gas restriction. Our study contributes to 
the understanding of clean and efficient energy policy formulation and 
adoption by focusing on individuals' preferences over the framing of gas 
bans, which can directly impact households and provide measurable 
benefits for individuals. The 2021 Morning Consult survey offers evi-
dence of divergent public preferences when it comes to policies elimi-
nating natural gas in new construction.3 The survey shows that 44 % of 
adults expressed support for such a ban and 37 % did not, while a sig-
nificant share – 20 % – of respondents did not have an opinion on this 
policy [20] Therefore, there is significant variation in individual pref-
erences in this policy area, and our article seeks to explain which factors 
account for this variation. 

To address this research question, we design a survey experiment. 
We draw on previous findings in the area of environmental and energy 
policymaking and public opinion to categorize five dimensions that can 
be associated with individuals' policy support: (1) economic costs for 
households, (2) industry positions, (3) health impacts, (4) contribution 
to climate change, and (5) political support. Based on an online survey of 
2623 U.S. adults conducted in September 2021, our experiment yields 
results which suggest that, among the five dimensions of policy framing, 
health concerns are the only significant determinant of public support 
for the policy eliminating natural gas use. Survey respondents who 
receive information about the adverse impact of air pollution on their 
and their children's health tend to express greater support for the 

proposed gas ban, compared to respondents without exposure to such 
information. In sum, our study identifies health as a salient dimension of 
public opinion regarding natural gas bans, while political, economic, 
environmental, and industry-related motivations do not seem to influ-
ence individual responses to a proposal banning natural gas from new 
residential construction. 

2. Insights from previous research on public support for 
environmental and energy policies 

In this section, we survey existing scholarship to introduce the de-
terminants of support for environmental and energy policies more 
broadly and natural gas policies more specifically. Our review also in-
cludes previous studies that explain the role of information in shaping 
public preferences in this area. Finally, we discuss the role of policy 
framing and, in particular, emphasis framing in shaping public opinion 
and policy support. 

Environmental and energy policies represent a diverse landscape, 
with varying levels of public support contingent on the nature and 
impact of these policies. At the core of these measures is the need to 
balance immediate economic concerns with long-term environmental 
sustainability. In the typology suggested by Attari et al. [21], the spec-
trum of policy interventions ranges from voluntary actions to hard 
regulations, such as bans. This study explores preferences among in-
dividuals for the different types of interventions and shows that while 
voluntary actions are preferred for their perceived autonomy, regulatory 
measures, especially bans, tend to garner more support in the context of 
perceived immediate threats. This differentiation underscores the 
importance of characterizing environmental and energy policies based 
on their intervention type to explain the nuances in public sentiment. 

The perceived efficacy and fairness of various policy interventions 
also influence their acceptability. Cherry et al. [22] employ an experi-
mental approach to investigate the public's response to efficiency- 
enhancing instruments such as taxes, subsidies, and regulations. They 
report nuanced results: while taxes are often seen as punitive measures, 
subsidies and some regulations are more readily accepted when pre-
sented as instruments to enhance efficiency. Furthermore, the temporal 
dimension of phasing out policies plays a crucial role in their accept-
ability. Rinscheid et al. [23] study the public's temporal preferences for 
phasing out fossil fuel cars in the US, revealing a lower level of support 
for delayed policy implementation. Echoing these findings, Hoppe et al. 
[24], focusing on Germany's transition from conventional cars, 
demonstrate that the socio-political context, combined with the urgency 
of the environmental crisis, moves public opinion toward a more rapid 
phase-out of carbon-intensive technologies. When it comes to direct 
policy effects on individuals or households, existing studies show that 
economic considerations, including energy costs, shape individual-level 
preferences over various energy policies [25,26]. In addition, public 
health benefits are linked to public support for renewable energy pol-
icies [27]. Together, these insights inform our research in identifying 
political, economic, and other motivations that can explain individual 
responses to a proposed policy banning natural gas in new residential 
construction. 

Natural gas bans are typically adopted as part of recent environ-
mental and energy policy packages that aim to address climate change. 
For instance, in 2020 the Climate Smart San José program, which aims 
to bring the city in compliance with the Paris Agreement, an interna-
tional climate change treaty, strengthened existing natural gas re-
strictions in the residential sector by adding a comprehensive all-electric 
mandate in new construction, among other initiatives.4 Consequently, 

2 In November 2019, the California Restaurant Association challenged Ber-
keley's natural gas ban, but a federal district court judge dismissed the lawsuit 
in July 2021. However, this decision was unanimously overturned in April 2023 
by a U.S. Court of Appeals for the Ninth Circuit panel. In response, Berkeley's 
City attorney petitioned to review the April decision by a larger panel of judges 
(Har [81]).  

3 The Morning Consult survey was conducted online in January 2021. The 
survey sample of 2, 200 respondents was constructed to approximate a na-
tionally representative sample of adults based on gender, age, race, education, 
and region. We used responses to the following survey question: “Some cities 
and towns in the United States have passed or are considering legislation to ban 
the use of natural gas in new construction, largely to limit their carbon emis-
sions. Is this something you would support in your own community?” The 
available responses were “Yes, definitely support; Yes, probably; No, probably 
not; No, definitely not support; Don't know/No opinion.” 

4 See, for example, Jenny Loft, “News Release: With Expanded Natural Gas 
Ban, San Jose Electrifies New Buildings and Leads Toward Green Future.” 
2020/Dec. 16. Available at: https://www.sanjoseca.gov/Home/Components/ 
News/News/2210/4699. 
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the same factors that drive public demand for environmental and energy 
policies more broadly can help to explain the adoption of natural gas 
bans. 

Studies of support for natural gas extraction and use show associa-
tion between a wide range of socio-demographic, economic, and polit-
ical variables, and individuals' policy preferences. Survey research 
indicates that household income influences support for natural gas 
extraction and use [16,28]. Partisanship is another characteristic that 
shapes attitudes toward gas extraction: Republicans tend to hold more 
favorable views than Democrats [29], although the relationship disap-
pears when tests account for individuals' risk aversion [30]. A more 
recent study using data extracted from Twitter shows that unemploy-
ment, residence near a gas extraction site, and access to health insurance 
significantly affect people's attitudes toward natural gas, while Re-
publicans are more supportive of natural gas only in the South [31]. 

Studies of public opinion on the use of hydraulic fracturing, or 
fracking, and its regulation serve as another area of research on de-
terminants of individuals' policy preferences. Knowledge about fracking 
and its environmental effects reduces support for natural gas extraction 
[29]. At the same time, the source of information plays a role: when 
“outsiders,” particularly anti-fracking activists, discuss negative effects 
of fracking, members of communities located near natural gas extraction 
sites view such communication as a threat to their property rights and 
advocate extraction [32]. In contrast, when residents of communities 
close to natural gas production sites become aware of the impact of 
natural gas because of proximity to their homes, their opinions tend to 
favor bans [33]. 

Furthermore, the research on the link between negative health im-
pacts of natural gas and individuals' perceptions of natural gas provides 
mixed findings. Nitrogen dioxide emissions and methane leaks due to 
natural gas use can increase indoor air pollution, which results in 
adverse health outcomes [34–36]. Yet, information about risks associ-
ated with natural gas consumption has a mixed effect on people's 
opinions regarding natural gas. First, survey results indicate that, when 
people learn about the decline in air quality due to gas production, they 
are less likely to view natural gas as a safe and environmentally friendly 
alternative to other types of fossil fuels [37]. However, exposure to in-
formation about the potential threat of gas leaks in homes did not have a 
similar effect [37]. Second, knowledge about the problems of methane 
leaks and hydraulic pollution is associated with more negative attitudes 
toward natural gas, but only among liberal respondents [38]. In addi-
tion, people's perceptions of natural gas become less favorable when 
informational materials refer to it as “methane gas” because respondents 
associate it with pollution and global warming, with a stronger effect 
among Democrats [39]. 

Existing studies in this field demonstrate that public support for 
environmental policies is often conditional on information about these 
policies and more specifically policy framing. Policy framing entails 
presenting a particular issue or policy in a way that highlights specific 
facets while downplaying others [40]. This strategic presentation of 
information is important as it can sway public opinion and influence 
policy support. For example, Feldman & Hart [41] experimentally 
investigate public support for low-carbon energy policies framed in the 
contexts of climate change, air pollution, or energy dependence. They 
find that while Democrats remain largely unaffected by the framing 
shifts, Republican support significantly wanes when policies are tied to 
climate change as opposed to air pollution or energy security. Similarly, 
Lockwood [42] studies public support for climate policies in the UK and 
finds that framing plays a pivotal role in garnering support for renew-
able energy expansion. This framing effect is not as pronounced for 
energy efficiency policies or financial aid to developing countries. 
However, Bernauer & McGrath [43] suggest that merely reframing 
climate policy may not substantially enhance public support. Their ex-
periments reveal that public support remains largely invariant to alter-
native framings, prompting them to advocate for the continued 
emphasis on climate risk reduction as the dominant policy justification. 

Lastly, we consider the role of policy framing, specifically emphasis 
framing, in shaping public perception and increasing support for pol-
icies. Emphasis framing focuses on accentuating distinct aspects of the 
same core issue [44]. For example, in debates about natural gas re-
strictions, different frames might spotlight environmental concerns, 
economic impacts in terms of personal or industry costs, public health 
implications, or political support. Following this insight, scholars show 
that measures to reduce energy use gain greater support when framed as 
improving efficiency, while energy cuts without such policy framing 
lead to lower support [45]. This variation in emphasis can create 
markedly different public reactions to the same underlying proposal, 
underlining the importance of framing in policy discussions and public 
perception. 

3. Research design 

3.1. Experimental design 

To identify which types of information about a proposed natural gas 
ban may affect public support for this measure, we conducted an online 
survey experiment. Following previous studies on public support for 
renewable policies [27], our experiment presents each respondent with 
a set of statements with information on the natural gas policy. Our 
experiment design is similar to a ‘single-profile’ conjoint design that 
randomizes both the order of different types of information (often called 
‘attributes’) and contents of each type of information (i.e., values) 
[27,46]. When a research project investigates a multifaceted phenom-
enon, such as a government policy, it requires an experiment with 
treatments that are composed of different pieces of information or fea-
tures. Our experiment design helps us to identify the causal effect of each 
piece of information in the treatments on respondents' multidimensional 
preferences, while mitigating the concern about any order-related ef-
fects of presented information [47]. In this experiment design, treatment 
effects of each piece of information are estimated relative to the refer-
ence category (i.e., the control group). 

Our experiment begins with the following short description of a 
proposed natural gas ban: 

“Since 2019, over 40 cities in different parts of the U.S. have adopted 
measures to ban natural gas hookups in newly constructed buildings. 
These ordinances require or encourage all-electric construction, 
which means that new homes will have only electric appliances. In 
the next year or two, a similar measure may be considered in your 
area, which would eliminate natural gas from all new homes. 
Consider the following effects of the proposed natural gas ban in your 
area:” 

We then randomly presented key pieces of information regarding this 
hypothetical proposal to eliminate natural gas from new homes. More 
specifically, we focus on five policy aspects identified in previous 
research on public support for environmental and energy policies: (1) 
economic costs for households, (2) consequences for the gas and 
renewable energy industries, (3) health effects of natural gas use, (4) 
climate change implications of natural gas use, and (5) political support 
for the policy at the local or federal levels.  

(1) Economic costs (for households): We present information 
about estimated economic costs for households (i.e., changes in 
consumers' energy bills). Studies provide some mixed results 
regarding the public's willingness to pay higher costs for cleaner 
energy. On the one hand, scholars find that individuals prefer 
energy at a lower cost [48]. Therefore, exposure to cost infor-
mation reduces support for renewable energy policies [49]. In 
contrast, an average U.S. consumer shows support for a national 
clean energy standard even if that leads to higher electricity bills 
[50]. We use the change of $100 in annual consumer expenses in 
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our survey because this value is close to estimated increases in 
electric bills when consumers switch from gas cookstoves to 
electric appliances [51]. While consumers may be aware of 
environmental problems and potential long-term economic ben-
efits of switching to electric appliances, we expect public support 
for restricting the use of natural gas to decline as their immediate 
economic costs increase due to the proposed transition away from 
natural gas.  

(2) Industry (gas vs. renewables): Policy consequences for relevant 
industries (i.e., the natural gas and renewable energy industries) 
can be another important factor shaping public support for the 
policy restricting natural gas use. As is often the case with gov-
ernment regulations, some economic actors tend to benefit, 
whereas others tend to experience costs. In anticipation of such 
benefits and losses, these economic actors have an incentive to 
put pressure on the government in favor or against the proposed 
policy through public opinion. The natural gas industry has been 
effective in establishing this fuel as a transitional solution to the 
problem of greenhouse gas emissions [52]. This industry is the 
most likely source of unfavorable (or anti-policy) messaging 
because it can expect to lose some market share due to re-
strictions on gas access in new construction. Therefore, the nat-
ural gas industry may attempt to inform the public about adverse 
economic outcomes to increase opposition to any measures 
reducing reliance on natural gas. At the same time, the renewable 
energy industry has grown in importance in terms of its size and a 
broad range of economic benefits provided to consumers and 
local economies, including new jobs and business opportunities 
for local suppliers [53]. This industry stands to gain a larger 
market share and increase its profits when the government im-
poses restrictions on the competitor, i.e., the natural gas industry. 
Consequently, the renewable energy industry has incentives to 
engage in favorable (or pro-policy) messaging to enhance public 
support for natural gas restrictions. Thus, we expect that those 
individuals who receive a negative industry message (i.e., the 
treatment focused on the policy's adverse effects on the natural 
gas industry) should become less supportive of the policy, 
whereas those who receive a positive industry message (i.e., the 
treatment focused on the policy's benefits for the renewable en-
ergy industry) should feel more supportive of the proposed 
restriction.  

(3) Health: Concerns about air pollution and adverse health effects 
due to pollution increase public support for cleaner energy gen-
eration alternatives [54]. Public health improvements resulting 
from energy policies fit with individuals' perception of localized 
and more tangible social benefits connected to reduced reliance 
on fossil fuels [27,48]. However, these studies do not differen-
tiate between ambient (or outdoor) air pollution, which has the 
most direct link with traditional, fossil-fuel energy generation, 
and household (or indoor) air pollution, which is the focus of this 
study. When framed in the context of indoor air pollution risks 
from gas combustion, including the presence of toxins, health 
concerns might be viewed as pressing and severe. Furthermore, 
once the health damage occurs, it could be irreversible or result in 
long-term illness. Thus, we expect that those who are primed with 
information about adverse health impacts of natural gas com-
bustion should support restrictions on its residential uses. 

(4) Climate change (GHG): Overall, environmental concerns influ-
ence individual energy preferences. However, these concerns do 
not focus on the global environment; they tend to be more 
localized [48,55]. Hence, clean energy policies with global 
environmental benefits receive less support than policies pro-
ducing local benefits [27]. A natural gas ban produces both: 
localized benefits (i.e., better air quality, which improves health, 
as discussed above) and global ones (i.e., reduced GHG emis-
sions). In this climate change aspect, continued use of natural gas 
can be viewed as a double-edged sword. The need to stop using 
coal is clear, which positions natural gas as an interim fuel on the 
path of decarbonization [56]. At the same time, this temporary 
solution is risky: reliance on natural gas could result in carbon 
lock-in, thereby delaying the process of decarbonization [57]. 
Therefore, public support for natural gas reflects this duality: the 
use of natural gas to produce electricity receives support as an 
environmentally friendly solution, but the recognition of its 
contribution to global warming reduces support for continued gas 
use [38]. We expect that if information on climate change effects 
is influential, individuals informed about natural gas use pro-
ducing lower GHG emissions, compared to coal use, would 
oppose natural gas restrictions. However, those presented with 
information highlighting significantly reduced GHG emissions 
when homes stop using natural gas should support the proposed 
natural gas ban. Finally, we add a treatment providing re-
spondents with a combination of these two pieces of information 
to examine the effect of the combined frame [58].  

(5) Political support (local vs. federal): The presence of political 
support may also be an important factor underlying public 
opinion on natural gas restrictions. Individuals tend to experience 
different levels of trust for local, state and federal governments 
and consequently show varying levels of support for policies 
adopted by these governments [59]. Citizens also believe that 
each government level should specialize in certain issue areas 
[60], and in the U.S. context specifically, the public views energy 
policy as the policy domain of the national (or central) govern-
ment [61]. However, support for narrowly-focused energy 
extraction policies shows variation based on individuals' feelings 
toward the federal and local governments [62]. Our expectation 
is that public support will rise in tandem with political endorse-
ments, whether they are local or federal. 

Table 1 provides a summary of these five key pieces of information 
and the contents (often called ‘levels’). For each type of information, we 
need a reference category to be able to estimate treatment effects. This 
category of respondents – i.e., the control group – was not exposed to 
any statement in a given information category. In the case of some re-
spondents in the control group, it is possible that they have not received 
any information on any of these five dimensions. These respondents who 
were not exposed to any information did not see the following sentence 
in the short description of the proposed policy: “Consider the following 
effects of the proposed natural gas ban in your area.” We did not exclude 
any combinations of randomly manipulated information. Supplemen-
tary Fig. A6 presents a screenshot of a text example that some re-
spondents read and the question that we asked to measure the 
respondents' support for the proposed natural gas ban. 

We fielded an online survey experiment exposing U.S. adults to in-
formation regarding a proposed natural gas ban policy with varying 
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expected effects in different areas, policy content, and political support. 
A total of 2623 respondents were recruited by Dynata to participate in 
this survey in September 2021. Employing various recruitment channels 
(e.g., open enrollment and partnerships with thousands of websites, and 
affiliate networks including schools and communities), Dynata possesses 
a diverse group of panels including people in hard-to-reach groups such 
as ethnic minorities and seniors. Our survey sample is drawn from 
Dynata's U.S. panel, which aims to achieve the closest possible match to 
the U.S. Census and social benchmarks. To assemble a diverse sample 
that is close to the nationally representative sample, we employed soft 
quotas with regard to gender, age, regions, and education (based on the 
adult population, i.e., 18 years of age and older). See Supplementary 
Table A1 for the summary statistics of survey participants in comparison 
to the Census averages. Though our sample includes a slightly larger 
proportion of female respondents, a somewhat less educated and 
younger group, and underrepresents the West, the differences with the 
Census averages are marginal, and the sample is largely similar to the 
Census targets. 

To ensure reliable and accurate responses, we first rely on Dynata's 
in-house screening processes based on “Total Research Quality® sys-
tem,” which monitor data quality employing various methods such as 
identifying those who engaged in straight-lining through grid questions 
and speeders. In addition, we screened out responses that did not pass 
our own validation check embedded in the survey. To further ensure 
that our respondents had paid attention to the various treatments, we 
included ‘the skip response check,’ asking all respondents to skip the 
question without choosing any answers in the middle of the survey. 
Those who did not read the instruction and randomly chose responses 
were considered inattentive respondents and removed from the sample. 

After reading statements with information about the proposed nat-
ural gas ban, respondents were asked how much they supported or 
opposed the hypothetical natural gas policy.5 The answers to this 
question are on a 1–5 scale provided to respondents with 1 marked as 
‘strongly oppose’ and 5 as ‘strongly support.’ To clarify, the respondents 
were exposed to one hypothetical proposal of a natural gas ban and 
asked to rate it once. 

In the survey, respondents were also asked basic demographic and 
socio-economic questions, including their 7-point partisan ID, age, 
gender, race, education, employment status, and the state of residence. 
Additionally, we asked how often respondents or their family members 
cooked at home, given that those who cook at home (and cook more 
often) may have a greater level of sensitivity to certain types of infor-
mation (e.g., information about health hazards). 

3.2. Regression and subgroup analysis 

To evaluate the causal effects of provided information about the 
policy on public support for the proposed ban, we estimate an ordinary 
least-squares regression. Note that in the experiment, respondents 
receive multiple treatments simultaneously and combinations of treat-
ments have their values and orders randomly assigned; thus, estimating 
regression models with all of the treatments simultaneously does not 

Table 1 
Attributes and levels in the experiment.  

Type of 
information 

Control Value 1 Value 2 Value 3 

Costs [No 
information 
is given] 

Cost estimates 
suggest that all- 
electric new 
construction 
homes would 
likely see 
consumer bill 
savings. 

Cost estimates 
suggest that all- 
electric new 
construction 
homes would 
likely see a 
consumer bill 
increase of less 
than $100 per 
year. 

Cost 
estimates 
suggest that 
all-electric 
new 
construction 
homes would 
likely see a 
consumer 
bill increase 
of more than 
$100 per 
year. 

Industry [No 
information 
is given] 

The expected 
effect of the 
ban on the 
natural gas 
industry is 
negative, 
which leads to 
opposition 
from this 
industry. 

The expected 
effect of the 
ban on the 
renewable 
energy 
industry is 
positive, which 
leads to 
support from 
this industry.  

Health [No 
information 
is given] 

Regarding 
public health 
effects, experts 
expect that the 
ban will reduce 
indoor air 
pollution from 
gas 
combustion, 
including 
toxins such as 
nitrogen 
dioxide, which 
damages lung 
and 
cardiovascular 
health in 
exposed 
individuals. 

Regarding 
public health 
effects, experts 
expect that the 
ban will reduce 
indoor air 
pollution from 
gas 
combustion, 
including 
toxins such as 
nitrogen 
dioxide, which 
damages lung 
and 
cardiovascular 
health in 
exposed 
children.  

Climate 
change 

[No 
information 
is given] 

When it comes 
to climate 
change effects, 
estimates show 
that an all- 
electric single- 
family home 
would reduce 
annual 
greenhouse gas 
emissions by 
76–88 % 
compared to a 
natural gas- 
fueled home, 
because 
burning 
natural gas 
creates 
greenhouse gas 
emissions, 
which cause 
climate 
change. 

When it comes 
to climate 
change effects, 
estimates show 
that natural gas 
produces 
approximately 
50 % less 
emissions per 
unit of energy 
compared with 
coal, so 
burning 
natural gas 
instead helps to 
cut greenhouse 
gas emissions, 
which cause 
climate 
change. 

When it 
comes to 
climate 
change 
effects, some 
experts state 
that natural 
gas produces 
less 
greenhouse 
gas pollution 
than coal, 
while other 
experts argue 
that burning 
natural gas 
still creates 
greenhouse 
gas 
emissions, 
which cause 
climate 
change. 

Political 
support 

[No 
information 
is given] 

Politically, this 
type of gas ban 
receives 
significant 
political 
support at the 
local level. 

Politically, this 
type of gas ban 
receives 
significant 
political 
support at the 
federal level.   

5 The term “ban” denotes a very strict policy type, which completely elimi-
nates the practice subject to this limitation. Given this, respondents who are 
generally skeptical toward regulation may have a particularly strong (and 
negative) response toward our proposed gas policy. Nevertheless, respondents 
may see news outlets, policy reports and scholars referring to “bans” when 
discussing policies eliminating natural gas appliances or residential hookups (e. 
g., [12,20]). Therefore, our survey experiment is providing a realistic descrip-
tion of the policy proposal. If some respondents indicate lower support levels 
due to our inclusion of the term “ban,” our analysis results can be viewed as a 
conservative estimate of public support for natural gas restrictions. The fact that 
we find a statistically significant influence of public health concerns despite this 
potential limitation may give us more confidence in our findings. 
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lead to biased estimates. To be specific, we estimate the following linear 
regression model: 

Yi =α+β1Costs+β2Industry+β3Health+β4Climate+β5PoliticalSupport+εi

(1)  

where i indexes each respondent, and Y denotes the respondents' sup-
port for the natural gas ban policy on a 5-point scale. Costs, Industry, 
Health, Climate and PoliticalSupport represent a vector of binary in-
dicators for specific values in each treatment attribute. As robustness 
checks, we estimate OLS models with basic demographic covariates such 
as gender, income, education, partisanship, and parenthood, and or-
dered probit models. The results, presented in Supplementary Tables A2 
and A3, show that our main findings remain essentially unchanged.6 

We also explore possible heterogeneous effects in terms of (1) the 
respondent's gender (male or female), (2) whether the respondent 
frequently cooks at home, (3) whether the respondent resides in a gas- 
producing state, (4) whether the respondent's state has already taken 
policy action on natural gas, and (5) the respondent's party identifica-
tion (Republicans, Democrats, or independents). We estimate the same 
OLS models used in the main analysis, but after splitting our data into 
samples for each category to explore heterogeneity in treatment effects. 

To code whether the respondent cooks at home frequently, we use 
data from the following question: “How often do you or your family cook 
at home?” with responses based on a 5-point scale (Never/Rarely/ 
Sometimes/Often/Most of the time). We treat those who chose either 
“Often” or “Most of the time” as the individuals who cook at home 
frequently. We expect the effects of health-related information to be 
systematically different for those who cook often, because they may be 
more directly exposed to adverse health effects of burning natural gas in 
the kitchen. 

In addition, we examine potential heterogeneity in the effects of 
health-related information based on respondents' states of residence. 
Specifically, we investigate if the effects vary depending on whether the 
respondent resides in a gas-producing state, and whether the re-
spondent's state has already adopted a policy banning natural gas or 
prohibiting such bans. To identify whether the respondent's state of 
residence produces natural gas, we utilize state-level natural gas pro-
duction data from the U.S. Energy Information Administration (EIA). We 
coded respondents as residents of a state producing natural gas if their 
state has produced any natural gas in 2020. Also, based on the S&P 
Global Market Intelligence report on gas ban policies in the U.S. from 
November 2021 [63], we categorized states into 3 groups: states 
advancing natural gas bans, states prohibiting natural gas bans, and 
states without any policy actions in this area. Those states that intro-
duced related policies but have not formally adopted them are coded as 
states without policy actions. 

Finally, party identification coding is based on the following ques-
tion: “Generally speaking, do you usually think of yourself as a Repub-
lican, Democrat, or as an independent (check the option that best 
applies)?” Respondents could choose an ID on a 7-point scale, which we 
then used to classify a respondent as a Republican (Democrat) if she 
answered “Strong Republican (Democrat) or Republican (Democrat)”. 
We coded a respondent as an independent if she chose “Independent, but 
lean Republican”, “Independent”, or “Independent, but lean Democrat.” 

Our decision to include this dimension in our analysis is driven by 
existing research, which demonstrates that political partisanship is a 
powerful determinant of individuals' environmental attitudes and policy 
preferences in the United States. Egan and Mullin [64] show that the 
environment moved from the least to the most polarized political issue 
in nationwide surveys conducted by the American National Election 
Studies. Research confirmed a rapidly growing degree of polarization in 
voters' concern about environmental problems [65] and the priority 
given to the environment [66]. Individuals who identify as political 
conservatives or Republicans tend to be less concerned about environ-
mental problems, more skeptical of environmental regulations, and less 
willing to take pro-environmental actions [67–69]. The impact of party 
affiliation interacts with educational achievement, as more educated 
conservatives are even less supportive of environmental policies and 
display less concern about environmental issues [70]. The partisan gap 
further widened when climate change became a more urgent and salient 
environmental issue [64]. 

4. Discussion of results 

In this section, we report the results of our survey experiment that 
examines the effects of various treatments on public support for the 
natural gas ban policy. We summarize our main findings in Fig. 1. The 
coefficients and standard errors for each information treatment are 
presented in Column (1) in Supplementary Table A2. As this figure 
shows, among the five dimensions of policy framing, public health in-
formation is the only statistically significant determinant of public 
support for the proposed policy. Specifically, respondents who viewed 
statements about adverse effects of air pollution on their and their 
children's health were significantly more likely to support the natural 
gas ban than those who were not exposed to such information. In sub-
stantive terms, respondents' support for the proposed restrictions on 
natural gas use increased by around 0.13 on a five-point scale when 
information about the adverse health effects was provided. This implies 
that citizens are sensitive to non-economic health frames when evalu-
ating the policy proposal to eliminate natural gas use. 

Next, we find only suggestive evidence that consumer costs matter in 
explaining public support for natural gas bans. Respondents tend to 
oppose the gas ban when the policy increases their energy expenditures, 
which is consistent with existing studies on public support for renewable 
energy and environmental policies [27,71], but these treatments failed 
to reach the conventional threshold of statistical significance. We also 
conclude that the information describing the policy stance of relevant 
energy sectors, i.e., opposition from the natural gas industry or support 
from the renewable energy industry, does not affect public preferences 
toward the natural gas ban policy. This implies that economic frames 
such as consumer costs and industry support may not be as important as 
we would expect, compared with non-economic frames, in explaining 
the public support for restrictions on natural gas use. 

While economic considerations may play a role in public opinion 
formation, non-economic frames, especially those related to direct and 
immediate impacts on health, can be more compelling. In particular, the 
health attribute describes an immediately understandable impact: a 
threat to oneself or one's children due to air pollution feels personal and 
salient. Individuals can relate to the idea of health costs imposed on 
them and their families, which can trigger a more emotional response 
compared to more abstract concepts such as economic costs. As for the 
cost attribute, respondents may believe that, although economic chal-
lenges such as higher energy bills are disruptive in the short term, it is 
possible to adapt or switch to alternatives in the long run. However, 
health damage, once incurred, may be irreversible or have long-lasting 
consequences. In the case of the industry position attribute, the public 
may have varying levels of distrust toward energy corporations and their 
messages, or perceive these companies as purely profit-driven entities. 
Therefore, individuals may place a low weight on companies' arguments 
(for or against the proposed policy) when forming their opinions about 

6 In addition to our main result, in models which control for respondents' 
demographic and socio-economic attributes, we find a negative and statistically 
significant (at the 0.1 level) coefficient for a combination of the pro- and anti- 
framing about climate change, although individually these two framings still 
yield the null effect. This does not affect our main findings about health con-
cerns. To investigate whether there may be interaction effects between the five 
key pieces of information, we also estimate Average Marginal Interaction Ef-
fects by utilizing the data-driven regularization method proposed by Egami and 
Imai [80]. The results, presented in Supplementary Table A4, yield no clear 
evidence for the interaction effects. 
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this policy. The general skepticism about industry motives can over-
shadow economic considerations. 

In addition, we find weak evidence that public support has an as-
sociation with climate change frames, echoing the findings of previous 
studies on public opinion toward renewable energy policies [27,43]. 
This may suggest the limited effectiveness of climate change frames, 
which have been viewed by environmental groups as an important tool 
for influencing public opinion. Various factors could be at play when our 
survey participants viewed information related to climate change. First, 
it is possible that many people perceive climate change as a distant and 
abstract threat. While they might acknowledge it as an issue, they do not 
necessarily see it as an immediate risk to their personal lives [72]. 
Second, in some countries, particularly the US, climate change has 
become a highly polarized political issue. People's beliefs and percep-
tions about climate change can often align more with their political 
identity rather than the actual evidence or frames presented to them 
[73]. Third, it is possible that people may acknowledge the significance 
of climate change but feel helpless or believe that their individual ac-
tions cannot make a meaningful difference. This perceived lack of effi-
cacy can dampen the motivation to support relevant policies [74]. 

Similarly, our analysis does not yield robust evidence of government 
officials' sway over public support. Neither federal nor local politicians 
appear to have any influence on public opinion regarding the policy 
banning natural gas use, i.e., public opinion remains the same even 
when primed with the notion that the gas phaseout has garnered sig-
nificant political backing at the local or federal level. While political 
endorsements can be valuable in some contexts, they might not always 
be effective in swaying public opinion, especially when dealing with 
contentious or deeply personal issues. First, it is possible that natural gas 
policies are so salient to the public that external endorsements, even 
from politicians, have limited influence. Moreover, if an issue is viewed 
as highly partisan, endorsements from politicians, especially those 
affiliated with a particular party, might be dismissed by individuals from 
opposing political factions. 

The overall lack of significant findings for the treatments, except for 
the health concerns, can also be attributed to the fact that the issue of 
natural gas restrictions has already been known and discussed enough to 
form individuals' opinions. In this case, most respondents may have 
already made up their minds regarding restrictions on natural gas use 

and could not be compelled to change their opinions in most cases, 
except when presented with the information about harm to their health 
or their children's health. 

Next, we explore the possibility that the effect of health-related in-
formation may depend on survey participants' characteristics. Fig. 2 
reports results of these additional tests. Specifically, Fig. 2a points to the 
importance of gender: female respondents are more likely to support a 
natural gas ban when they see the health treatment, whereas male re-
spondents' support does not change when we present them with this 
information. Similarly, Fig. 2b indicates that individuals' exposure to 
harmful products of natural gas combustion due to regular cooking is 
linked to increased support for the policy in the group that sees health- 
related information. In contrast, respondents who do not cook at home 
do not appear to be swayed by adverse health impacts. Together, these 
two sets of findings are consistent with a traditional gender-based di-
vision of household responsibilities, when women tend to do most of the 
cooking.7 Given the amount of time women spend close to the source of 
pollution, they have incentives to pay closer attention to information 
about the negative health impacts of this type of air pollution. 

We also find a divide between states that moved toward banning 
natural gas, that made such bans illegal, and that have not adopted any 
policies regarding natural gas use in the residential sector. Fig. 2c in-
dicates that information about adverse effects of natural gas combustion 
on child health is associated with a greater likelihood of increased 
support for this policy in states without any existing policies. These re-
sults suggest that public discussion and debates that typically occur 
when elected officials engage in policy formulation and adoption, as 
well as public information campaigns by political and economic actors 
with some stakes in these policies, help individuals to acquire knowl-
edge and form their opinions about this policy (either in support or 
against the policy). When they responded to our survey, they had 
already made up their minds and our treatment was not able to change 
their prior beliefs. The other group of respondents – i.e., residents of 
states without any relevant policies – did not experience the same 

Fig. 1. Effects of each treatment on public support for the natural gas ban. 
Note: This plot presents estimates of the effect of a randomly assigned treatment on a 5-point scale of policy support. The lines refer to 90 % (thicker lines) and 95 % 
(thinner lines) confidence intervals based on robust standard errors clustered by respondents. The estimates are plotted relative to the control group (i.e., those who 
received no information for a given treatment). 

7 The result is also consistent with the literature on gender and environmental 
health risk perception, i.e., women are more likely to support regulations 
related to environmental health risks (Davidson & Freudenburg [82]). 
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process of policy adoption in their states and hence had fewer oppor-
tunities to learn about natural gas bans and adopt a position on this type 
of policy. These respondents, consequently, had weaker prior beliefs and 
were more open to react to our public health treatment by expressing a 
greater level of support for natural gas restrictions. 

In addition, we explore differences that can be attributed to char-
acteristics of our respondents' states of residence. Our results show that 
policy support among residents of gas-producing states does not change 
when we highlight the health consequences of cooking with natural gas. 
However, individuals who live in other states are more likely to feel 
supportive of a gas ban when they receive information about harm to 
their health or their children's health (Fig. 2d). This discrepancy could 
stem from economic motivations: those who reside in gas-producing 
states might worry about the loss of jobs and tax revenues from gas 
production if a natural gas ban goes into effect, and that may cancel out 
any health concerns. 

Another individual-level characteristic that is associated with vary-
ing levels of responsiveness to health information is partisanship. Fig. 2e 
shows that independents, when presented with information about the 
detrimental effects of natural gas combustion on child health, are more 
likely to support the gas ban policy compared to those who received no 
such information. At the same time, we do not find significant hetero-
geneity across parties for our main health treatment. It is possible that 
independents and partisans respond differently to the information that 
we provide about health effects [75], which highlights complexities of 
the interplay between partisanship, information, and policy attitudes. 
First, independents may be more open to being influenced by new in-
formation compared to strong partisans. Partisans, whether Democrat or 
Republican, often have strong positions and are more resistant to 
treatment information that challenges their pre-existing beliefs. Second, 
both Democrats and Republicans might exhibit motivated reasoning 
[76], i.e., they might process information in a way that confirms their 
prior beliefs. While Democrats are generally more supportive of envi-
ronmental regulations, their pro-environmental stance may already be 
factored into their position on natural gas restrictions. Similarly, Re-
publicans, who tend to be skeptical of regulatory actions, could dismiss 
the health effect information. Finally, the 2021 Morning Consult survey 

data identifies a substantial partisan gap on the issue of the natural gas 
ban: while 61 % of Democrats indicated that they would support a 
natural gas ban, only 26 % of Republicans would do so [20]. Given that 
natural gas restrictions have become a polarized issue, strong Democrats 
and Republicans may have already made up their minds along party 
lines and could not be swayed by the health information presented.8 

5. Conclusion 

What explains Americans' support for policies that restrict natural 
gas use by banning gas from new residential construction? While the 
carbon dioxide emissions resulting from natural gas consumption are 
lower than from other fossil fuels, scholars and policymakers have 
become concerned with the deleterious consequences of burning natural 
gas for human health and the environment. Some U.S. states moved to 
adopt policies to ban natural gas in new construction, whereas other 
states are going in the opposite direction by prohibiting local authorities 
from passing similar bans. At the same time, a number of states are yet to 
adopt any policies in this policy area. Thus, it is crucial to understand the 
formation of public opinion on the natural gas ban policy while poli-
cymakers attempt to advance new measures to combat climate change 
and protect human health. This article seeks to understand which factors 
influence public support for natural gas bans by conducting a survey 
experiment. 

Our results show that the U.S. public expresses greater support for a 
proposed natural gas ban in new construction when members of the 
public are informed that natural gas is harmful to their (or their chil-
dren's) health. Health concerns play a key role in influencing public 

Reduce indoor air pollution
that can damage child(ren)

Reduce indoor air pollution
that can damage individuals

(a) By Gender (b) By Cooking
(c) By State−level
Gas Ban Policy

(d) By Gas Producing
State (e) By Partisanship

−0.2 0.0 0.2 0.4

Male
Female

−0.2 0.0 0.2 0.4

Not Cooking Frequently
Cooking Frequently

−0.25 0.00 0.25 0.50

Prohibit gas ban
No action
Advance gas ban

−0.2 0.0 0.2

No Gas Producing State
Gas Producing State

−0.25 0.00 0.25 0.50

Democrat
Independent
Republican

Fig. 2. Heterogeneous effects of the health treatment on public support for the natural gas ban policy by (a) gender, (b) cooking frequency, (c) state policies, (d) 
residency in gas-producing states, and (e) partisanship. 
Note: This plot presents estimates of the effect of a randomly assigned treatment on a 5-point scale of policy support. The lines refer to 90 % (thicker lines) and 95 % 
(thinner lines) confidence intervals based on robust standard errors clustered by respondents. The estimates are plotted relative to the control group (i.e., those who 
received no information for a given treatment). Supplementary Figs. A1–A5 provide results for other treatment attributes. 

8 As a robustness check, we re-estimated our models after categorizing in-
dependent ‘leaners’ as either Democrats or Republicans. The results, presented 
in Supplementary Fig. A7, show statistically significant positive effects of health 
information for Republicans. These findings, when considered alongside the 
null results for Republicans when excluding independents leaning toward the 
Republican party within the Republican subgroup, suggest that the positive 
influence of the health information may be primarily driven by these in-
dependents leaning toward the Republican party. 
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opinion on this policy. Other treatments, such as information regarding 
consumer costs, industry position, climate change, and political support, 
do not yield evidence of statistically significant relationships with public 
support for natural gas bans. We also find that the effects of health- 
related information vary with survey participants' characteristics, such 
as household responsibilities, economic incentives, and partisanship. 
For example, respondents with more household responsibilities support 
the natural gas ban when the respondents receive information about 
health hazards associated with natural gas use. However, survey par-
ticipants who might expect the loss of jobs and revenues due to the ban 
tend not to change their opinions when we expose them to the same 
information. Still, it is important to note that null findings regarding 
certain information treatments may be attributable to insufficient sta-
tistical power of the survey experiment. Thus, our results should not be 
construed as indicative of the ineffectiveness of information for which 
we did not find supportive evidence. 

These experimental findings offer important policy implications. As 
the energy system is undergoing a transition away from all fossil fuels, 
public support is essential for policymakers who seek to advance policies 
restricting the use of natural gas. Our study suggests that policymakers 
and other political actors can increase public support for this policy by 
tailoring its framing to focus on health consequences. These findings are 
also consistent with previous research that demonstrates the influence of 
environmental health arguments in the energy transition process. For 
instance, public health officials and civil society groups successfully 
used narratives linking coal to poor air quality and health risks to 
accelerate the phaseout of coal-fired power in Ontario [77]. When the 
public learns about environmental hazards of fossil fuel energy and 
considers such hazards an urgent public health problem, public opinion 
can provide policymakers with an impetus and a mandate to adopt 
economically costly policies reducing fossil fuel use and counter po-
tential political costs of this transition. Future research may further 
explore these policy implications by evaluating when the public is more 
willing to accept public health narratives and overlook the costs of 
natural gas restrictions and, more broadly, the costs of transition away 
from fossil fuels and toward renewable energy. 

While the main findings offer new insights into the impact of health 
information, it is also noteworthy that one limitation of this study lies in 
the concern for external validity. Although experimental methods allow 
researchers to estimate causal effects, the findings may not be applicable 
to different issues and contexts. Such limitations in external validity tend 
to persist, particularly in the fields of environmental and energy 
research, where societal, political, temporal contexts, as well as framing, 
can influence the outcomes [78]. To address the concern of external 
validity, future research should investigate the effects of health infor-
mation in other contexts with varying public attitudes toward environ-
mental and energy issues, political environments, and geographic 
locations. Additionally, application of other research methods such as 
large representative surveys and qualitative studies to examine whether 
they yield substantively similar findings would be essential to mitigate 
the limitation of experimental research [79]. 
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