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Abstract

This paper examines whether corporate environmental responsibility is influenced by regional differences in climate change
denial. While there is an overwhelming consensus among scientists that climate change is happening, recent surveys still
indicate widespread climate change denial across societies. Given that corporate activity causing climate change is fundamen-
tally rooted in individual beliefs and societal institutions, we examine whether local perceptions about climate change matter
for firms’ engagement in environmental responsibility. We use climate change perception surveys conducted in the U.S. to
compute a novel measure of climate change denial for each U.S. county. We find that firms located in counties with higher
levels of climate change denial have weaker environmental performance ratings, are more likely to commit environmental
violations, and impose greater environmental costs on society. Regional differences in religiosity, social capital, political
leaning, or county-level demographic characteristics cannot explain these results. Furthermore, we document that strong
corporate governance mechanisms and corporate culture moderate the negative relationship between climate change denial
and corporate environmental responsibility. Overall, our findings offer new insights into how local beliefs and perceptions
about climate change may influence firm-level sustainability practices.

Keywords Climate change - Climate change denial - Environmental responsibility - Corporate social responsibility -
Sustainability
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Introduction

Climate scientists unanimously agree that human-caused cli-
mate change is an existing threat to our planet (for reviews,
see Cook et al., 2013, 2016). Nevertheless, recent survey evi-
dence suggests that climate change denial is still widespread
in societies, and nearly 30 percent of American adults, for
instance, do not believe that climate change is happening as
suggested by scientific research (Tyson et al., 2021). Given
that corporate decisions and activities that inflict climate
change and global warming are likely to be influenced by
societal views and values, widespread climate change denial
in the local society can create severe negative externalities
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for sustainable development and initiatives related to envi-
ronmental responsibility. In this paper, we aim to empirically
examine the impact of climate change denial on corporate
environmental responsibility.

Building on the institutional theory, previous studies
have acknowledged the role of local communities and local
socio-political norms in influencing corporate decisions and
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outcomes (see, e.g., Powell & DiMaggio, 1991; Campbell,
2007; Marquis & Battilana, 2009; Caprar & Neville, 2012;
Burdon & Sorour, 2020). A vast body of research has docu-
mented that attributes related to firms’ operating environ-
ment and geographical location, such as civic engagement,
local culture, social capital and trust, religiosity, and politi-
cal leanings, are reflected in firms’ strategic decisions, finan-
cial policies, governance mechanisms, and various other
corporate outcomes (e.g., Hilary & Hui, 2009; EI Ghoul
et al., 2012; McGuire et al., 2012; Callen & Fang, 2015;
Hasan et al., 2017; Hoi et al., 2019; Hasan et al., 2020; Colak
et al., 2021; Afzali et al., 2022; Gupta & Minnick, 2022).
Most closely related to our study, Di Giuli and Kostovet-
sky (2014), Du et al. (2014), Jha and Cox (2015), Cui et al.
(2015), Attig and Brockman (2017), Cahan et al. (2017),
Hoi et al. (2018), Zolotoy et al. (2019), and Ucar and Staer
(2020) have documented that local norms and beliefs per-
meate engagement in corporate social responsibility (CSR)
and environmental responsibility. We intend to extend the
existing literature by investigating whether local beliefs and
perceptions about climate change influence corporate envi-
ronmental performance.

Given that corporate policies and decisions related to
environmental threats and opportunities boil down to indi-
vidual beliefs and societal institutions (Hoffman, 2010), it is
likely that local perceptions regarding climate change influ-
ence such decisions and permeate the concomitant firm-level
environmental outcomes. The institutional theory predicts
that organizations seek the need to “fit” their social envi-
ronment through their activities, and local social norms and
values may discipline firms to enact certain policies and
decisions (Kitzmueller & Shimshack, 2012; Scott, 2001).
Following Hoepner et al. (2021), we rely on the institutional
theory as an analytical framework in our study.

The formal rules, laws, and regulations—often linked to
the regulative pillar of the institutional theory—form the
foundational framework for guiding organizational behavior.
Prior research documents country-specific regulation as a
key determinant of the emergence of socially responsible
investing (e.g., Sandberg et al., 2009; Scholtens & Sievinen,
2013). In the context of climate change and environmental
responsibility, in regions where climate change denial is
more prevalent, there may be weaker support for stringent
environmental regulations or resistance to implementing
new environmental policies. As a result, firms operating in
these regions may face fewer external pressures to adopt
sustainable practices, which can lead to weaker corporate
environmental performance.

Similarly, social norms and values constitute another
important pillar of the institutional theory and influence the
expectations and behavior of individuals as well as organiza-
tions. In regions where climate change denial is widespread,
there might be a cultural acceptance or even endorsement of
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environmentally harmful practices. Experimental evidence,
for instance, shows that climate change denialism at the
individual level is associated with self-interested choices at
the expense of environmental harm (Berger & Wyss, 2021).
This phenomenon could create a social norm that downplays
the significance of climate change and devalues corporate
environmental responsibility. Furthermore, in regions with
higher levels of climate change denialism, corporate execu-
tives, employees, investors, and decision-makers may also
hold more skeptical views regarding the importance of cli-
mate change and its impact on their business operations.
These cognitive biases can influence strategic decisions,
investment choices, and resource allocation, leading to a
reduced focus on corporate environmental responsibility.
Collectively, the different elements of institutional theory
suggest that firms may be less likely to take measures that
reduce their environmental impact in communities where
local perceptions about climate change are more incredu-
lous and skeptical. Therefore, we hypothesize that corpo-
rate environmental performance is negatively associated
with the level of climate change denial in the firms’ social
environment.

Our empirical analysis uses data on publicly traded U.S.
firms to test the hypothesis that climate change denial influ-
ences corporate environmental responsibility. Specifically,
we utilize a novel measure of climate change denial for each
county in the U.S. estimated from survey data collected as
part of the Climate Change in the American Mind project
(see, Leiserowitz et al., 2013). The climate change percep-
tion survey comprises several questions that measure pub-
lic opinion on climate change beliefs, risk perceptions, and
policy support. Regarding “beliefs,” survey respondents are
asked, for instance, whether climate change is happening
and whether humans are causing climate change. Concern-
ing “risk perceptions,” the respondents are asked whether
they are worried about climate change and whether climate
change will harm people in the U.S. Finally, the survey
questions related to “policy support” aim to measure sup-
port for regulating carbon dioxide emissions and imposing
a carbon tax on fossil fuel companies. Based on the survey
responses, we construct a single county-level measure of
climate change denial using principal component analysis.
We employ the Environmental (E) pillar score of the MSCI’s
environmental, social, and governance (ESG) ratings to
measure firm-level environmental responsibility. The E score
encompasses firm-level policies, outcomes, and risks related
to climate Change, natural resource use, waste management,
and carbon emissions. In addition to the MSCI E score, we
use five different E score subcomponents, Refinitiv’s Envi-
ronmental pillar score, federal environmental compliance
violations, and environmental costs as alternative measures
to gauge environmental responsibility.
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Consistent with our research hypothesis, we document
that corporate environmental responsibility is negatively
influenced by climate change denial. Specifically, our
empirical findings demonstrate that firms located in coun-
ties with higher levels of climate change denial have weaker
environmental performance ratings after controlling for firm
characteristics and various county-level attributes such as
social capital, religiosity, and political leaning. In terms
of economic magnitude, our estimates suggest that a one
standard deviation increase in local climate change denial
is associated with an almost 5 percent decrease in the firms’
environmental scores. Our results also indicate that firms
headquartered in high climate change denial counties are
more likely to commit federal environmental compliance
violations and impose more environmental costs on society.

We perform several additional tests to mitigate endogene-
ity concerns and rule out alternative explanations. First, we
use instrumental variable regressions and entropy balanc-
ing to address endogeneity biases and facilitate causal infer-
ences. Regardless of the approach, our tests provide support
for the hypothesis that corporate environmental responsibil-
ity is negatively influenced by local climate change denial.
We further utilize corporate headquarters relocations as
a quasi-natural experiment to assess the causal linkage
between local climate change perceptions and environmental
performance. The results suggest that environmental perfor-
mance decreases after a firm relocates its corporate head-
quarters to a county with a higher level of climate change
denial.

We then proceed by investigating whether corporate gov-
ernance practices and corporate culture influence the nega-
tive linkage between climate change denial and corporate
environmental responsibility. As documented in the prior
literature, effective governance mechanisms and corporate
culture may promote ethical behavior and engagement in
CSR (e.g., Chen et al., 1997; Jo & Harjoto, 2011, 2012; Big-
gerstaff et al., 2015; Davidson et al., 2015; Baselga-Pascual
et al., 2018; Chen et al., 2020; Doring et al., 2023; Drobetz
et al., 2023). Our empirical findings suggest that the negative
relationship between corporate environmental responsibil-
ity and local climate change denial is moderated by strong
governance and culture.

To the best of our knowledge, this paper is the first to
examine the effects of climate change denialism on corpo-
rate environmental responsibility as measured by various
environmental performance indicators, environmental com-
pliance violations, and the environmental costs firms impose
on society. A growing body of research suggests that local
socio-political norms and beliefs may influence firm-level
CSR practices and environmental performance (e.g., Attig
& Brockman, 2017; Cahan et al., 2017; Cui et al., 2015; Di
Giuli & Kostovetsky, 2014; Hoi et al., 2018; Jha & Cox,
2015; Ucar & Staer, 2020). Closely related to but distinct

from our study, Zhang et al. (2023) document that county-
level social norms regarding climate change may influence
corporate cash holdings, while the findings of Huang and
Lin (2022) suggest that local climate risk perceptions are
associated with firms’ CSR policies. Similarly, Baldauf et al.
(2020) find that properties expected to be underwater in
areas where residents believe in climate change sell at lower
prices than houses in areas in which climate change denial-
ism is more prevalent, suggesting that real estate prices are
influenced by differing beliefs about long-term climate risks.

By utilizing a novel measure of climate change denial
and employing rigorous methodologies to reduce endoge-
neity concerns, we contribute to the existing literature by
documenting that corporate environmental responsibility is
negatively influenced by climate change denialism in the
surrounding society. In doing so, our study fills a gap in
the understanding of the interplay between local climate
change perceptions and corporate behavior, and moreover,
of how this linkage is affected by the strength and efficacy
of corporate governance mechanisms and corporate culture.
Our results also underline the importance of societal beliefs
in shaping corporate actions and emphasize the need for a
multi-faceted approach to address environmental challenges.
Given these findings, we hope to spur further research in this
area and advocate policymakers and corporate leaders to
consider the broader societal context in their efforts towards
sustainability.

The remainder of this paper proceeds as follows. The
next section introduces the theoretical framework and pre-
sents our research hypothesis. The third section describes
the data and the variables and presents our empirical setup.
Our empirical findings on the influence of local climate
change denial on corporate environmental performance are
presented and discussed in the fourth section. In the fifth
section, we discuss the implications of our results from cor-
porate, public policy, and ethical perspectives. Finally, the
last section provides concluding remarks.

Theoretical Framework and Hypothesis
Development

Recent studies demonstrate that the community is a salient
stakeholder with powerful influence over corporate decisions
and outcomes (for a review, see Habib et al., 2023). Com-
munity-level civic norms and social capital, for instance,
mitigate agency problems related to managerial opportun-
ism and compensation (Gupta & Minnick, 2022; Hoi et al.,
2019) and positively influence managers’ use of resources
(Gao et al., 2021). More importantly, such social norms may
also pressure firms to behave more responsibly by engag-
ing in positive CSR practices that benefit stakeholders and
by curbing negative CSR activities that harm stakeholders
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(e.g., Attig & Brockman, 2017; Cahan et al., 2017; Hoi et al.,
2018; Jha & Cox, 2015; Ucar & Staer, 2020).

In our setting, the institutional theory (see e.g., Meyer and
Rowan, 1977; North, 1990; Scott, 2001) provides a coher-
ent theoretical framework to understand how local percep-
tion regarding climate change may influence firms’ engage-
ment in environmental responsibility. Prior research draws
on institutional theory to emphasize the role of local com-
munities in influencing corporate decisions and outcomes.
According to Scott (2001) and Marquis and Battilana (2009),
local communities can influence organizational processes
through regulative, social-normative, and cultural-cognitive
influences. Communities can enact rules, review others’
compliance with those rules, and establish mechanisms that
punish deviance from such rules (Scott, 2001). In his semi-
nal study, Carroll (1991) argues that CSR should be framed
in a way that encompasses the entire range of business
responsibilities, including economic, legal, ethical, and phil-
anthropic considerations. Carroll (1991) further contends
that ethical responsibilities stem from standards, norms, and
expectations of what society deems fair and just. Such norms
can also be a driving force behind regulatory reforms that
guide ethical responsibility. We use the institutional theory
as an analytical framework to illustrate how local climate
change perceptions may potentially influence local firms’
environmental responsibility. Several prior studies rely on
institutional theory to derive conceptual frameworks for a
comparative understanding of corporate social responsibility
(e.g., Campbell, 2007; Matten & Moon, 2008).

While our theorization heavily relies on the different pil-
lars of the institutional theory, we are also cognizant of the
overlap between the institutional theory, legitimacy theory,
and stakeholder theory in explaining social and environmen-
tal responsibility (Chen & Roberts, 2010). The legitimacy
theory, developed by Dowling and Pfeffer (1975), suggests
that firms seek to ensure that they are perceived as operating
within the bounds and norms of their respective societies or
environment. This theory has been widely used to analyze
corporate behavior, especially in the context of corporate
social and environmental sustainability. According to the
theory, organizations are more likely to engage in socially
responsible behavior, such as investing in green technolo-
gies or fair labor practices, if they believe that such behavior
will enhance their legitimacy in the eyes of key stakeholders
(Bebbington et al., 2008; Magness, 2006). In the context of
our study, firms located in areas with higher levels of climate
change denial may feel less pressure to engage in environ-
mentally responsible behaviors due to the lower perceived
need for legitimacy obtained through climate actions.

Similarly, our analysis can also be motivated by the stake-
holder theory which posits that instead of focusing solely
on maximizing shareholder value, companies also need to
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consider how they can create value for their broader set of
stakeholders, where stakeholders are defined as anyone who
can affect or is affected by the actions, decisions, policies,
practices, or goals of the organization (Freeman, 1984). A
vast body of literature has adopted the stakeholder theory
to study the antecedents of CSR practices (Herremans et al.,
2016; Yang & Rivers, 2009). In the context of environmental
responsibility, Kassinis and Vafeas (2006) use stakeholder
theory to find that several stakeholder pressures correspond
to expected (dis)engagement in environmental responsibility.
The stakeholder theory predicts that firms located in areas
with high climate change denial may be responding to the
attitudes and beliefs of important local stakeholders. Because
these firms perceive less demand or value from these stake-
holders for environmental responsibility, they may be less
likely to invest in environmentally sustainable practices.

The institutional theory is particularly expedient for our
study as it allows for a more granular understanding of the
complex influences shaping corporate environmental respon-
sibility in the face of prevalent climate change denial in the
vicinity of the firm’s headquarters. Whereas the legitimacy
theory could explain firms’ behavior as a response to the
perceived need to conform to societal expectations, and the
stakeholder theory may help to understand the diverse pres-
sures from different groups, the institutional theory provides
a more comprehensive view of the institutional landscape.
As we illustrate in the following, different elements within
institutional theory can influence firms’ (dis)engagement in
environmentally responsible behavior, allowing for a more
nuanced exploration of their multifaceted impacts on firms’
environmental responsibilities. In contrast, the legitimacy
theory does not specify how alignment with societal values
can be achieved (Chen & Roberts, 2010) and the stakeholder
theory, in turn, is more pertained to the relationships and
interactions between organizations and their stakeholders,
which is not the primary focus of our study.

An important aspect of the institutional theory is how
regulative institutions, which encompass laws, rules, and
sanctions, play a significant role in shaping corporate
behavior. The degree of legal mandates in the U.S. largely
varies across states based on the interpretation and imple-
mentation of the legislation. Such regional variation in
implementation is shown, for instance, in the advancement
of female executives and the diffusion of maternity-leave
policies (Guthrie & Roth, 1999a, 1999b). As documented
by Hamilton and Keim (2009) and Howe et al. (2015),
the perceptions and beliefs regarding climate change vary
considerably across the different geographical areas of the
U.S. Given that the public perception of climate change
largely shapes support or opposition to climate poli-
cies (Leiserowitz, 2005), it can be argued that different
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communities are likely to respond differently to climate
change risks.! Local communities where perceptions about
climate change are more skeptical are unlikely to advocate
for regulations that curb local firms’ detrimental environ-
mental impact. Regulatory and political institutions may
favor climate change denying narratives, reducing the
pressure on firms to adopt environmentally responsible
practices.

From a social-normative perspective of the institutional
theory, local norms and values serve as a platform for
firms’ social engagement (Marquis et al., 2007). Campbell
(2007) proposes that firms will be more likely to behave in
socially responsible ways if local institutions such as non-
governmental and social movement organizations monitor
their behavior effectively. In the absence of such norms
and strong institutions to monitor deviance from norms,
local firms are more likely to behave socially irresponsibly.
Furthermore, firm-level decisions related to environmen-
tal threats and opportunities may boil down to individual
beliefs and societal institutions (Hoffman, 2010). At the
individual-level, recent experimental research finds that
individuals denying the existence of climate change are
more likely to make self-interested decisions that can harm
the environment (Berger & Wyss, 2021). When local per-
ceptions regarding climate change are more incredulous
and skeptical, local socio-political norms are unlikely to
play an effective role in monitoring and influencing envi-
ronmentally responsible corporate behavior. Moreover,
managers and employees in high climate change denial
regions are likely to share local norms and may therefore
be more likely to make myopic decisions causing environ-
mental harm. Put differently, firms are less likely to take
measures that reduce their environmental impact when the
local demand for better environmental performance is low
or nonexistent.

Furthermore, when climate change denial is deeply
ingrained in the local culture, firms may not only per-
ceive environmental responsibility as less necessary
or beneficial, but they may also actively resist adopt-
ing environmentally responsible practices due to a per-
ceived misalignment with the prevailing cultural norms.
This assertion aligns with the recent findings of Hoep-
ner et al. (2021) who document that asset owners from
social backgrounds that are more culturally aligned with
the values represented by the responsible investing move-
ment are more likely to sign the United Nations Principles
of Responsible Investing (PRI). However, these implica-
tions are not limited to investment choices alone. Hoepner

1" As an anecdotal example, the State of California, where the level
of climate change denial is relatively low, has enacted several legisla-
tions aimed at carbon capture and sequestration in forests and reduc-
ing motor vehicle emissions.

et al. (2021) also document that corporate cultures that
are harmonious with the principles of responsible invest-
ing might foster increased receptivity and commitment to
sustainable practices. This implies that cultural influences
play a substantial role in shaping corporate environmental
responsibility by reinforcing or undermining local values
associated with environmental sustainability. Collectively,
these arguments lead to the following hypothesis:

H1 Corporate environmental responsibility is negatively
influenced by the pervasiveness of climate change denial in
the local society.

We proceed by considering the potential roles of cor-
porate governance mechanisms and corporate culture
in influencing the linkage between local climate change
denial and corporate environmental responsibility. Con-
siderable empirical evidence suggests that both internal
and external corporate governance mechanisms affect the
firm’s engagement in CSR activities. For instance, Jo and
Harjoto (2011, 2012) study several internal and external
governance mechanisms and conclude that effective moni-
toring and oversight by the board of directors and external
monitors such as institutional investors and financial ana-
lysts is positively associated with CSR engagement. The
role of institutional ownership in influencing CSR has also
been studied extensively. Chen et al. (2020), for instance,
document that exogenous increases in institutional own-
ership are positively associated with CSR performance.
In a similar vein, Dyck et al. (2019) use an international
setting to show that institutional investors coming from
countries with stronger environmental and social norms
are the primary drivers of the positive association between
institutional ownership and CSR engagement. Recent stud-
ies by Doring et al. (2023) and Drobetz et al. (2023) sug-
gest that institutional investors and their legal origin and
investment horizon matter for corporate greenhouse gas
emissions disclosure and environmental costs.

In a context where climate change denialism is preva-
lent, strong corporate governance mechanisms can miti-
gate the potential negative influence of local climate
change denial on environmental performance through
strategic commitment to CSR initiatives. Institutional
shareholders, particularly those inclined towards respon-
sible investing and sustainability, and local climate deniers
may not only hold divergent beliefs about climate change
but also different underlying motivations and perceptions
regarding the role of corporate environmental responsi-
bility. Institutional shareholders may be more influenced
by global environmental norms and the potential finan-
cial implications of climate risks whereas local climate
deniers are likely to be influenced by local cultural norms
and beliefs. Therefore, the engagement of institutional
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shareholders may also counterbalance the adverse effects
of local climate change denial on corporate environmental
initiatives. Building on these arguments, we posit the fol-
lowing hypothesis:

H2 The negative association between climate change
denial and corporate environmental responsibility is mod-
erated by strong internal and external corporate governance
mechanisms.

We further presume that corporate culture may also
influence the linkage between climate change denialism
and corporate environmental responsibility. Corporate cul-
ture can be considered as an informal institution that com-
prises firmly held values and norms within an organization
(O’Reilly & Chatman, 1996). It is represented by values
and norms that are widely-held and endorsed by the mem-
bers of an organization, facilitating social control (Sgrensen,
2002). The strength of corporate culture has been empiri-
cally linked to firm performance, efficiency, and earnings
comparability (Afzali, 2023; Guiso et al., 2015; Li et al.,
2021b). The culture-performance link is particularly salient
during economic downturns (Li et al., 2021a). A strong cor-
porate culture, especially one that values integrity and trans-
parency, may discourage climate change denial and promote
environmental responsibility. Such a culture is likely to fos-
ter a sense of accountability and ethical behavior among its
members, leading to more responsible environmental prac-
tices. Furthermore, climate change and the firm’s engage-
ment in environmentally responsible activities are ethical
issues (Bridge, 2022; DesJardins, 1998; Markowitz, 2012)
and a strong corporate culture that values integrity, trans-
parency, accountability, and cooperation is a fundamental
antecedent to ethical decision-making (Chen et al., 1997).
Consequently, we posit the following hypothesis:

H3 The negative association between climate change denial
and corporate environmental responsibility is less prevalent
in firms with stronger corporate cultures.

Data and Methodology
Data

We test the hypothesis that climate change denial influences
corporate environmental responsibility (H/) using data on
publicly traded U.S. firms over the period 2012-2020. The
data are collected from the following sources: (i) climate
change denial data are obtained from Yale Program on Cli-
mate Change Communication, (ii) the data on firms’ environ-
mental performance are from MSCI and Refinitiv, (iii) the
data on firms’ environmental compliance violations are taken
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from the Violation Tracker database compiled by the Good
Jobs First organization, (iv) the data on firm-level environ-
mental costs are obtained from Freiberg et al. (2022), (v) firm
headquarters locations are identified through Securities and
Exchange Commission (SEC) filings, (vi) the financial state-
ment and balance sheet data are obtained from Compustat,
(vii) the county-level data on regional demographic character-
istics are collected from U.S. Census Bureau, and (viii) other
county-level characteristics are obtained from the Association
of Religion Data Archives, the Northeast Regional Center for
Rural Development, the MIT Election Data, and the National
Centers for Environmental Information. To test the moderat-
ing role of internal and external corporate governance mech-
anisms (H2), we collect data on board characteristics from
BoardEx and on institutional ownership from Thomson Reu-
ters 13-F Institutional Holdings. Finally, to examine the role
of corporate culture (H3), we use data on corporate culture
obtained from Kai Li’s data library.’

The initial sample consists of all U.S. firms included in
Compustat. After excluding American Depository Receipts
(ADRs),’ limited partnerships, holding companies, and firms
with missing data for environmental performance, climate
change denial, firm characteristics, and county-level charac-
teristics, we are left with a sample of 2746 individual firms
and an unbalanced panel of 15,570 firm-year observations
over the period 2012-2020.

Climate Change Denial

National-level climate change perception surveys in the
U.S. have existed for over a decade.* However, such broad,
national-level surveys do not capture the large variations in
the beliefs and opinions across the different geographical
areas of the U.S. To overcome this limitation, Howe et al.
(2015) construct local estimates of climate change percep-
tion at the state, county, and congressional district level using
national survey data collected as part of the Climate Change
in the American Mind project (see, Leiserowitz et al., 2013).
These estimates are compiled as part of the research project
led by the Yale Program on Climate Change Communication
and the George Mason University Center for Climate Change
Communication in order to understand how climate-related
opinions differ at the local levels and to provide means for
policymakers and other stakeholders to better address climate
change (see e.g., Leiserowitz et al., 2022).

2 The data on corporate culture are obtained from Kai Li’s data
library at https://sites.google.com/view/kaili.

3 We exclude ADRs because our empirical analysis is based on cli-
mate change denial in U.S. counties and we cannot use foreign firms
in our tests.

* Pew Research Center conducted their first survey on climate change
perceptions in 2009.
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To derive the local estimates across the U.S., Howe et al.
(2015) utilize a multilevel regression and poststratifica-
tion (MRP) approach in which they first model individual
beliefs, opinions, and policy support as a function of demo-
graphic, geographic, and temporal effects, and then use the
first-stage coefficients to derive weighted estimates for each
geographic area. Unlike disaggregation which relies on
pooling the responses of all respondents in each geographic
region, the MRP approach produces more reliable estimates
and reduces uncertainties for areas with a smaller popula-
tion (Lax & Phillips, 2009). Thus, this approach expands
the national-level estimates of climate change opinions to
state, county, and congressional district levels with great
accuracy. However, to further validate the estimates, inter-
nal cross-validations and external validations have been
conducted through multiple independent surveys across
different geographic areas with identical questions to the
original national-level survey. The estimates obtained from
these surveys are markedly similar to those produced by the
MRP approach, which further reduces concerns related to
measurement error (Howe et al., 2015).

The surveys comprise several questions measuring public
opinion on climate change beliefs, risk perceptions, and policy
support. Regarding “climate change beliefs”, survey respond-
ents are being asked whether climate change is happening,
whether humans are causing climate change, and whether
scientists have a consensus on its existence. With respect to
“climate change risk perceptions”, the respondents are asked
whether they are worried about climate change and whether
climate change will harm people in the U.S. Finally, the sur-
vey questions related to “policy support” aim to measure the
respondents’ tendency to support climate-related policies such
as regulating carbon dioxide emissions and imposing a carbon
tax on fossil fuel companies. The local estimates are avail-
able for the years 2014, 2016, 2018, and 2021 based on the
national surveys conducted in each of these years.

We rely on the estimates of Howe et al. (2015) from the
Yale Program on Climate Change Communication to cal-
culate a unique measure of climate change denial for each
U.S. County. Specifically, we collect survey responses to
nine questions related to climate change beliefs, risk percep-
tions, and policy support. We then use principal component
analysis (PCA) to identify the common component with the
highest eigenvalue. More details on the PCA and our climate
change denial measure are provided in Table 1.

In Panel A of Table 1, we present the nine individual sur-
vey questions that comprise our measure of climate change
denial as well as the national average values for each sur-
vey year. As can be seen from Panel A, the percentage of
respondents who do not believe that global warming is hap-
pening (Happening Oppose) is about 20 percent in 2014,
it drops to around 16—17 percent in 2016 and 2018, and
then increases to 19.4 percent in 2021 while still remaining

below the 2014 value. Nevertheless, both the percentages of
respondents who think that global warming is caused mostly
by natural changes in the environment instead of humans
(Human Oppose) and who believe there is a lot of disagree-
ment among scientists about whether or not global warming
is happening (Consensus Oppose) decline over time. The
survey estimates also indicate that the respondents’ risk per-
ceptions related to climate change have changed over time
as more people believe that climate change will negatively
affect people in the U.S. as well as them personally. Interest-
ingly, at the same time, the percentages of respondents who
are more likely to oppose regulating carbon dioxide emis-
sions and setting strict limits on existing coal-fired power
plants have slightly increased from 2014 to 2021.°

The results of the principal component analysis of the nine
individual climate change perception variables are reported in
Panel B of Table 1. Additionally, in Fig. 1, we provide a scree
plot of how much variance is explained by each principal com-
ponent and the eigenvalues associated with the components. The
first principal component explains 75.5 percent of the variation
in the nine variables and has an eigenvalue of 6.791. We use the
scoring coefficients to obtain the first principal component score
for each county and year. Because the estimates are available
only for 2014, 2016, 2018, and 2021, we follow the prior litera-
ture (e.g., Hilary & Hui, 2009) and use the estimates from the
most recent year to extend the sample period. For instance, for
the years 2012 and 2013, we use the 2014 survey estimates. As
an alternative approach, we create also an extrapolated version
of climate change denial that accounts for the time-series varia-
tion in respondents’ perceptions. Finally, we obtain our county-
level measure of climate change denial, Climate Change Denial,
by normalizing the climate change denial score based on the
PCA to range from O to 1 with higher values representing higher
degrees of climate change denialism in the county.

Descriptive statistics for Climate Change Denial are pre-
sented in Panel C of Table 1. The degree of climate change
denial exhibits considerable variation across the U.S. counties
around the mean value of 0.571. The county with the highest
climate change denial score is Loving County in Texas, fol-
lowed by Cameron Parish in Louisiana and Emery County in
Utah. At the other end of the spectrum, counties with the low-
est climate change denial scores are Wade Hampton Census
Area, Alaska, Oglala Lakota County in South Dakota, Bronx
County in New York, and Suffolk County in Massachusetts.
To put these scores into perspective, in Loving County, Texas,
an estimated 34.5 percent of residents do not believe that
global warming is happening, compared to a mere 5.5 percent
of the residents of Bronx County, New York. To illustrate the
regional variation in the level of climate change denial across
the U.S., Fig. 2 plots the county-level climate change denial
scores for the years 2014 and 2021.

5 For details on trends at the state level, see Marlon et al. (2022).
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Table 1 Constructing climate change denial measure

Panel A: Variables, definitions, and national averages across survey years

Variable Definition Average 2014 Average 2016 Average 2018 Average 2021
Happening Oppose Estimated percentage who do not think that global 19.897 15.760 17.507 19.404
warming is happening
Human Oppose Estimated percentage who think that global warming 37.437 36.098 35.810 35.123
is caused mostly by natural changes in the environ-
ment
Consensus Oppose Estimated percentage who believe there is a lot of 35.484 31.885 31.423 27.475

disagreement among scientists about whether or
not global warming is happening

Worried Oppose Estimated percentage who are not very/not at all 51.031 47.933 45.735 42.217
worried about global warming

Future Generation Oppose Estimated percentage who think global warming will 28.015 23.020 22.558 24.798
harm future generations, not at all/only a little

Harm US Oppose Estimated percentage who think global warming will 40.310 36.724 34.437 31.768
harm people in the U.S., not at all/only a little

Harm Personally Oppose  Estimated percentage who think global warming will 55.644 53.276 51.689 49.752
harm them personally not at all/only a little

Regulate Oppose Estimated percentage who somewhat/strongly 27.395 28.080 23.360 30.925
oppose regulating CO2 as a pollutant

CO, Limits Oppose Estimated percentage who somewhat/strongly 40.000 35.877 35.338 41.833

oppose setting strict limits on existing coal-fired
power plants

Panel B: Principal component analysis of climate change perception measures

Component Eigenvalue Difference Proportion Cumulative Variable Scoring Coef-
ficients for the
First PC
Component 1 6.791 5.476 0.755 0.755 Happening Oppose 0.354
Component 2 1.315 0.859 0.146 0.901 Human Oppose 0.331
Component 3 0.456 0.310 0.051 0.951 Consensus Oppose 0.346
Component 4 0.146 0.038 0.016 0.968 Worried Oppose 0.358
Component 5 0.108 0.029 0.012 0.980 Future Generation Oppose 0.371
Component 6 0.080 0.022 0.009 0.988 Harm US Oppose 0.346
Component 7 0.058 0.023 0.006 0.995 Harm Personally Oppose 0.302
Component 8 0.035 0.024 0.004 0.999 Regulate Oppose 0.273
Component 9 0.011 0.001 1.000 CO, Limits Oppose 0.308

Panel C: Summary statistics for climate change denial measure based on 2021 estimates and top and bottom five counties (or county equiva-
lents) based on climate change denial scores

Variable Counties Mean Std. Dev Min P25 Median P75 Max
Climate Change Denial 3,143 -0.713 2.684 —10.388 -2.317 -0.229 1.278 6.644
(All counties, original)

Climate Change Denial 3,143 0.571 0.157 0.000 0.477 0.599 0.687 1.000
(All counties, normalized)

Climate Change Denial 375 0.421 0.186 0.007 0.286 0.431 0.560 0.842
(Sample counties, normalized)

Top 5 Counties CC Denial Bottom 5 Counties CC Denial
Loving County, Texas 1.000 New York County, New York 0.045
Cameron Parish, Louisiana 0.927 Suffolk County, Massachusetts 0.044
Emery County, Utah 0.906 Bronx County, New York 0.037
Sabine County, Texas 0.904 Oglala Lakota County, South Dakota 0.006
Mercer County, North Dakota 0.902 ‘Wade Hampton Census Area, Alaska 0.000
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Corporate Environmental Responsibility

The dependent variable in our analysis is corporate envi-
ronmental responsibility. As our main measure of firm-level
environmental responsibility, we use the Environmental
(E) pillar score of the MSCI’s environmental, social, and
governance (ESG) ratings (Environmental Score). Accord-
ing to MSCI (2022), their ESG ratings “aim to measure a
company’s resilience to long-term, financially relevant ESG
risks” and combine thousands of data points across several
ESG issues that present significant risks and opportunities.
The MSCI ESG ratings and their individual subcomponents
have been commonly used in the prior literature to measure
corporate social responsibility (see e.g., Attig et al., 2013,
2016; Harjoto et al., 2015; Arouri & Pijourlet, 2017; Attig &
Brockman, 2017; Harjoto & Laksmana, 2018; Maas, 2018;
Tsai & Wu, 2022; Bae et al., 2023). The MSCI ratings are
also highly correlated with the holdings of ESG mutual
funds in the U.S. (Berg et al., 2023).

MSCT’s environmental pillar score focuses on a range of
factors related to a firm’s environmental impact, including
carbon emissions, energy efficiency, water usage, waste man-
agement, and biodiversity. MSCI uses a data-driven approach
to analyze firms’ environmental practices, relying on a com-
bination of company-reported data, third-party data, and
proprietary research. MSCI’s methodology for measuring
environmental performance includes a series of quantitative
and qualitative assessments that evaluate a firm’s environ-
mental management systems, operational performance, and
disclosure practices. The quantitative assessments use envi-
ronmental data points, such as greenhouse gas emissions,
energy consumption, and water usage, to calculate a com-
pany’s environmental performance. The qualitative assess-
ments rely on MSCI’s research and analysis of company dis-
closures and management practices to evaluate a company’s

4 5 6 7 8 9
Principal Component

environmental policies, programs, and performance. Overall,
MSCT’s environmental pillar score provides a comprehensive
assessment of a firm’s environmental impact.®

MSCT’s environmental pillar score comprises five under-
lying subscores: Climate Change Score, Natural Resource
Use Score, Waste Management Score, Carbon Emissions
Score, and Toxic Emissions Score. MSCI’s Climate Change
Score assesses a firm’s exposure to and management of
climate-related risks and opportunities. The score is based
on a range of factors, including the firm’s greenhouse gas
emissions, energy efficiency, renewable energy use, and
climate-related disclosure practices. The Natural Resource
Use Score assesses a firm’s management of natural resource-
related risks and opportunities, including water use, land
use, and biodiversity. The score evaluates the firm’s resource
management practices, such as water efficiency, sustainable
sourcing, and land conservation efforts. The Waste Manage-
ment Score assesses the management of waste-related risks
and opportunities, including hazardous and non-hazardous
waste generation, recycling and disposal practices, and
pollution prevention efforts. The Carbon Emissions Score
assesses a firm’s greenhouse gas emissions intensity, emis-
sions reduction targets, and renewable energy use. Finally,
the Toxic Emissions Score assesses the management of toxic
emissions and hazardous substances, including air and water
pollution, chemical spills, and other environmental releases.

Corporate Governance and Corporate Culture
For testing H2 and H3, we need empirical measures of cor-

porate governance and corporate culture. Corporate govern-
ance is inherently a multifaceted construct, characterized by

% For additional details, see https://www.msci.com/esg-and-climate-
methodologies.
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Fig.2 Climate change denial at the county level in 2014 and 2021

a complex interplay of various organizational mechanisms,
structures, and practices. In the prior literature (see e.g., Jo
& Harjoto, 2011, 2012), the conceptualization of corporate
governance efficacy has often revolved around observable
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variables related to board characteristics and ownership
structure. In our empirical analysis, we follow the approach
of Colak and Liljeblom (2022) and measure the strength of
corporate governance mechanisms with a composite index
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(Corporate Governance) constructed as the sum of the fol-
lowing five binary variables: (i) the firm’s Chief Executive
Officer and the chairperson of the board of directors are dif-
ferent individuals, (ii) the average number of directorships
held by board members is less than three, (iii) the number
of board members is less than 12, (iv) the percentage of
independent directors is above the sample median, and (v)
the percentage of institutional ownership is above the sample
median. By construction, this governance index can take a
value between 0 and 5 with higher values indicating stronger
corporate governance.

In contrast to the observable board and ownership char-
acteristics that are commonly used to gauge corporate gov-
ernance, corporate culture is a more difficult concept to
define and especially to measure. To test H3, we rely on the
framework of O’Reilly and Chatman (1996) which defines
corporate culture as the deep-rooted values and standards
informally established within an organization. Within this
framework, Li et al., (2021a, 2021b) propose a machine
learning technique based on word embedding to measure
corporate culture from firms’ earnings call transcripts. The
corporate culture measure of Li et al., (2021b) reflects five
key dimensions of corporate value—innovation, integrity,
quality, respect, and teamwork—based on the frequency of
specific culture-reflecting words and phrases used in earn-
ings calls. Recent studies have used this novel measure to
examine how corporate culture is reflected in firm value and
financial reporting practices (Graham et al., 2022; Li et al.,
2021a; Afzali, 2023). Following Li et al., (2021b), we meas-
ure the strength of corporate culture (Corporate Culture) for
each firm by first calculating the sum of the culture scores
across the five individual corporate culture dimensions and
then creating annual quartile ranks of the aggregated corpo-
rate culture scores. Firms with corporate culture scores in
the top quartile are considered to have the strongest culture.

The Empirical Models

We estimate alternative versions of the following fixed-
effects panel regression specification to test the hypothesis
that corporate environmental responsibility is negatively
influenced by local climate change denial:

Environmental Score; | | =

where Environmental Score;, is the MSCI environmental
pillar score for firm i in year t and Climate Change Denial
is the climate change denial score for firm i’s headquarters
location county j in year . HI predicts that the coefficient for
Climate Change Denial will be negative. To test H2 and H3,
we estimate modified versions of Eq. (1) in which we include
interaction terms between local climate change denial and
the strength of corporate governance and corporate culture,
i.e., Climate Change Denial X Corporate Governance and
Climate Change Denial X Corporate Culture.

Following prior literature on corporate social respon-
sibility (e.g., Attig et al., 2016; Cai et al., 2016; Di Giuli
& Kostovetsky, 2014; Jha & Cox, 2015), we control for
firm size, return on assets, book-to-market ratio, the ratio
of cash holdings and dividend payouts, leverage, the level
of financial constraint based on the Kaplan and Zingales
(1997) index, research and development expenditures,
and advertisement intensity. The county-level controls
included in Eq. (1) are county population, population
growth, median household income, median age, and an
indicator variable for whether the county is part of a met-
ropolitan area. As documented by Kassinis and Vafeas
(2006), geographic areas with greater income and popu-
lation density can exert more pressure on local firms to act
environmentally responsibly. Following prior research on
the influence of local socio-political norms on firm-level
CSR engagement, we also control for county-level differ-
ences in social capital (Hoi et al., 2018; Jha & Cox, 2015),
religiosity (Du et al., 2014; Cui et al., 2015; Zolotoy et al.,
2019), and political orientation (Di Giuli & Kostovetsky,
2014; Rubin, 2008). The definitions of all the variables
included in Eq. (1) are provided in Appendix 1. To reduce
the impact of outliers, we winsorize all control variables
at the Ist and 99th percentiles.

In addition to the firm-specific and county-level con-
trols, we include state, industry, and year fixed-effects
to reduce potential biases related to omitted variables
and to account for systematic variation in environmental

By + P, Climate Change Denial; + §,Firm Size;

+p;Return on Assets; + f,Book to Market;
+p5Cash Holdings;, + f¢Dividend Payouts;
+p;Leverage; + fyFinancial Constraint; + foR&D);, 6))
+ BipAdvertisement Expense;, + §,County Controls;,
+ State Fixed Effects + Industry Fixed Effects
+ Year Fixed Effects + ¢
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Table2 Summary Statistics

Variables Obs Mean Std. Dev Min P25 Median P75 Max

Climate change denial:

Climate Change Denial 15,570 0.419 0.221 0.007 0.230 0.414 0.620 0.920
Happening Oppose 15,570 12.113 4.067 3.940 8.905 11.505 14.708 27.950
Environmental responsibility:

Environmental Score, | 15,570 4.709 2.197 0.000 3.200 4.600 6.200 10.000
Climate Change Score,, | 14,723 5.800 2.654 0.000 4.300 6.100 7.300 10.000
Natural Resource Use Score, 8,775 4.742 2.442 0.000 3.100 4.500 6.000 10.000
Waste Management Score,, | 8,204 5.232 2411 0.000 3.600 5.200 7.000 10.000
Carbon Emissions Score, | 12,601 6.600 2.279 0.000 5.600 6.700 8.000 10.000
Toxic Emissions Score, 5,803 5.223 2427 0.000 3.500 5.000 7.100 10.000
Environmental Score Refinitiv,, | 9,697 0.293 0.284 0.000 0.001 0.212 0.521 0.985
Environmental Violations,, 15,570 0.193 0.989 0.000 0.000 0.000 0.000 26.000
Environmental Costs 1,540 —0.067 0.164 -1.675 —0.048 —0.009 —0.003 1.500
Firm characteristics:

Firm Size 15,570 7.902 1.756 3.805 6.697 7.835 8.990 12.491
Return on Assets 15,570 0.007 0.169 —-0.878 0.004 0.032 0.076 0.335
Book to Market 15,570 0.463 0.378 -0.337 0.197 0.389 0.659 1.913
Cash Holdings 15,570 0.180 0.215 0.001 0.030 0.092 0.242 0918
Dividend Payout 15,570 0.016 0.027 0.000 0.000 0.004 0.023 0.169
Leverage 15,570 0.274 0.224 0.000 0.081 0.248 0.410 0.984
Financial Constraint 15,570 2.080 3.777 —16.549 0.817 1.843 3.186 20.064
R&D 15,570 0.259 1.300 0.000 0.000 0.000 0.055 10.966
Advertisement 15,570 0.011 0.027 0.000 0.000 0.000 0.010 0.167
Corporate Culture 13,865 2.500 1.118 1.000 1.000 2.000 3.000 4.000
Corporate Governance 14,061 2.989 1.016 0.000 2.000 3.000 4.000 5.000
County characteristics:

Population 15,570 13.868 0.981 11.031 13.378 13.838 14.397 16.129
Population Growth 15,570 0.008 0.010 —-0.057 0.001 0.006 0.014 0.085
Median Income 15,570 11.132 0.276 10.355 10.921 11.086 11.351 11.819
Median Age 15,570 37.386 2.941 24.300 35.500 37.100 38.900 56.000
Metropolitan 15,570 0.832 0.374 0.000 1.000 1.000 1.000 1.000
Social Capital 15,570 —0.473 0.657 -3.019 —0.873 —0.485 —0.089 3.903
Religiosity 15,570 0.558 0.116 0.240 0.467 0.550 0.641 0.938
Republican 15,570 0.338 0.473 0.000 0.000 0.000 1.000 1.000
Instrumental variables:

Average CC Denial 15,570 0.581 0.155 0.047 0.451 0.629 0.683 0.889
Temperature Anomaly 15,570 1.948 2.182 —6.242 0.574 1.987 3.552 7.457

This table reports the summary statistics for the key variables during the period 2012-2020. The variables are sorted into five groups: Cli-
mate change denial, Environmental responsibility measures, Firm characteristics, County characteristics, and Instruments. All the variables are
defined in the Appendix

responsibility across states and industries and over time.  Descriptive Statistics
Finally, we cluster standard errors at the county level.”
Table 2 reports descriptive statistics for the variables used
in the regressions. The mean (median) values of Climate
Change Denial and Happening Oppose are 0.419 (0.414)
and 12.113 (11.505), respectively. It is important to note that
7 Clustering of standard errors at the firm or industry levels does these means and medians are different from those reported
alter our main inferences. in Table 1 because the sample only includes counties in

@ Springer



Climate Change Denial and Corporate Environmental Responsibility

Fig. 3 Binned scatterplot of 6.0
climate change denial and envi-
ronmental responsibility
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which publicly traded firms are headquartered. We iden-
tify only 375 unique such counties out of a total of over
3000 counties in the U.S. The mean, median, and standard
deviation of Environmental Score,; are 4.709, 4.600, and
2.197, respectively. The descriptive statistics indicate that
the environmental performance of our sample firms exhibits
substantial cross-sectional variation with the Environmental
Score ranging from 0 to 10.

Pairwise correlation coefficients (not tabulated) indicate
that Climate Change Denial and Happening Oppose are
negatively correlated with Environmental Score while being
positively correlated with Environmental Violations. Thus,
the correlations provide support for the hypothesis that cor-
porate environmental responsibility is negatively associated
with the degree of local climate change denial. Not surpris-
ingly, Climate Change Denial is significantly correlated with
all of the county-level control variables, the strongest cor-
relations being with median household income (r=-0.41)
and county population (r=-0.35). In general, the correlation
coefficients between the different independent variables used
in the regressions are relatively low in magnitude, all being
below 0.60 in absolute value.

Results
Univariate Analysis

To initially illustrate the correlation between climate change
denial and environmental performance, we create a binned
scatterplot by first segmenting climate change denial scores
into percentiles and then mapping the average one-year-
ahead environmental performance along these percentiles.
The scatterplot is depicted in Fig. 3. The downward-sloping
line indicates a trend of increasing climate change denial

T T T T
40 60 80 100

Deciles of Climate Change Denial

being associated with decreasing environmental responsibil-
ity. Thus, Fig. 3 provides preliminary support for HI.

We next perform univariate z-tests to examine the dif-
ferences between firms headquartered in high versus low
climate change denial counties. For this purpose, we divide
firm-year observations into two subsamples based on the top
and bottom terciles of Climate Change Denial. The results
of the univariate are reported in Table 3.

Consistent with our hypothesis, the t-tests indicate that
firms headquartered in the high climate change denial coun-
ties have lower environmental performance than firms head-
quartered in the low climate change denial counties. As can
be noted from Table 3, the mean difference between Envi-
ronmental Score between the two subsamples is negative and
statistically significant at the 1 percent level. Moreover, all
the other environmental performance indicators, such as cli-
mate change, natural resource use, waste management, car-
bon emission, and toxic emission scores, are also statistically
significantly lower for firms headquartered in high climate
change denial counties. The univariate tests also demonstrate
that firms located in high climate change denial counties
commit significantly more federal environmental violations
than firms in low climate change denial counties.

With respect to the firm-specific and county-specific con-
trol variables, the univariate tests in Table 3 suggest that
firms located in the regions of high climate change denial are
more profitable and have higher book-to-market and leverage
ratios, while also having significantly lower cash holdings,
R&D expenditures, and advertisement intensity. Further-
more, the results of the z-tests indicate that counties with
high degrees of climate change denial are very different from
the ones with low degrees of denial in terms of socio-polit-
ical characteristics. Specifically, climate change denialism
is more prevalent in smaller counties and non-metropolitan
areas, more religious and decisively Republican counties,
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Table3 Univariate Differences Variables High Climate Low Climate Difference t-statistic

Change Denial Change Denial

Climate change denial

Climate Change Denial 0.537 0.303 0.234 78.031
Happening Oppose 14.920 9.342 5578 117.567
Environmental responsibility

Environmental Score,, | 4.399 5.014 -0.615"" —17.647
Climate Change Score,, | 5.406 6.195 -0.789"" -18.240
Natural Resource Use Score,, | 4.464 5.024 -0.561"" -10.828
Waste Management Score, | 4.996 5.478 -0.482"" -9.103
Carbon Emissions Score,, | 6.325 6.878 -0.553™" -13.728
Toxic Emissions Score,, 4.856 5.605 -0.750"" -11.905
Environmental Score Refinitiv, 0.279 0.307 -0.028"" —4.788
Environmental Violations,, | 0.255 0.132 0.123" 7777
Environmental Costs —0.089 —0.047 —0.043"" —5.149
Firm characteristics

Firm Size 7.968 7.838 0.130™* 4.618
Return on Assets 0.025 —0.011 0.036™* 13.276
Book to Market 0.493 0.434 0.059™* 9.829
Cash Holdings 0.129 0.230 —-0.101"" -30.156
Dividend Payout 0.016 0.016 0.000 0.233
Leverage 0.282 0.265 0.017" 4.753
Financial Constraint 2.084 2.076 0.008 0.139
R&D 0.124 0.392 -0.268"" —-12.943
Advertisement 0.009 0.014 —-0.006"" —-13.094
Corporate Culture 2.406 2.593 —-0.187"" —9.875
Corporate Governance 3.045 2.934 0.112" 6.522
County characteristics

Population 13.513 14.219 —-0.705™" —48.038
Population Growth 0.009 0.007 0.002"* 12.495
Median Income 11.031 11.231 —-0.200"" —48.411
Median Age 37.829 36.948 0.881°" 18.894
Metropolitan 0.718 0.945 —0.228™" —39.880
Social Capital —0.585 —-0.362 -0.223™ —21.461
Religiosity 0.569 0.546 0.022" 12.127
Republican 0.534 0.144 0.390" 56.480
Instrumental variables

Average CC Denial 0.634 0.529 0.106™ 45.041
Temperature Anomaly 1.595 2.296 —0.702™" —20.323

This table reports the univariate differences for the key variables from 2012-2020. High (low) climate
change denial scores are for firms headquartered in counties falling above (below) the median of Climate
Change Denial in a given year, where Climate Change Denial is the first principal component obtained
from a principal component analysis using responses to nine questions measuring climate perception in
U.S. counties. For more details, see Table 1. All other variables are defined in Table Al in the appendix.
Levels of significance are indicated by *, **, and *** for 10, 5, and 1%, respectively
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Table 4 Climate change
denial and environmental
responsibility

Dependent Variable: Environmental Score,
Expected sign (1) 2) 3) “4) 5)
Climate Change Denial =~ — —1.469" -1.050""  —0.827"" -1.012""
(—4.85) (—3.44) (—2.66) (-3.18)
Firm Size + 0330  0324™ 03257 0327
(8.74) (8.76) 8.91) (8.94)
Return on Assets + —-0.135 -0.133 -0.147 -0.182
(=0.81) (—-0.80) (-0.89) (-1.11)
Book to Market - -0.264""  -0271"" -0.282"" -0.308""
(—2.63) (—2.68) (=2.72) (=2.95)
Cash Holdings + 0.595" 0.543" 0.592" 0.584"™
(2.22) (2.02) (2.24) (2.24)
Dividend Payout + 3.245™ 3.332" 3.101" 2.822"
(2.42) (2.48) (2.34) (2.08)
Leverage - —0.063 —0.067 -0.079 —0.131
(—0.43) (—0.45) (—-0.53) (—0.90)
Financial Constraint - 0.0217"  0.021™  0.020™  0.020"
(3.46) (341 (341 (3.37)
R&D + 0.107°*  0.106™  0.104™  0.103"
(5.00) (5.00) (4.85) (4.76)
Advertisement ? —0.785 —1.045 —1.015 —1.280
(—0.66) (—0.86) (—-0.83) (-1.04)
Population + 0.001 —0.056 —-0.028 —0.043
(0.03) (-1.19) (-0.57) (-0.74)
Population Growth ? 1.663 3.440 3.497 1.340
(0.75) (1.51) (1.53) (0.69)
Median Income + —0.071 —0.136 —0.062 —0.009
(—0.38) (-0.73) (-0.35) (—=0.04)
Median Age ? —-0.012 0.002 —-0.011 —0.009
(—0.99) (0.13) (—0.98) (-=0.61)
Metropolitan ? 0.143 0.090 0.075 0.033
(1.15) (0.69) (0.55) (0.25)
Social Capital + 0.083 0.017 —0.005 —-0.025
(1.36) (0.29) (—-0.09) (-0.31)
Religiosity + 0.089 0.225 —0.268 0.334
(0.26) 0.67) (-0.75) (0.80)
Republican - -0.246""  —0.153"  —-0.119 —-0.161"
(=3.07) (=2.01) (—1.45) (—2.06)
Intercept 4.533" 2.660 4.320" 3.805" 2.843
(7.25) (1.16) (1.86) (1.78) (1.24)
Region Fixed Effects No No No Yes No
State Fixed Effects No No No No Yes
Industry Fixed Effects Yes Yes Yes Yes Yes
Year Fixed Effects Yes Yes Yes Yes Yes
Adjusted R? 0.261 0.309 0.311 0.313 0.320
Observations 15,570 15,570 15,570 15,570 15,570

This table presents the estimated coefficients from regressions of Environmental Score on Climate Change
Denial. Column (1) is a univariate regression with industry and year fixed effects. Column (2) includes only
the controls variables. Column (3) presents the full model, and columns (4) and (5) add region and state
fixed effects, respectively. Industry fixed effects are based on the 2-digit SIC codes, and z-statistics based on
robust standard errors clustered at the county level are presented in the parenthesis. All variables are defined
in Table A1l. Levels of significance are indicated by *, **, and *** for 10, 5, and 1%, respectively

@ Springer



M. Afzali et al.

and regions with an older population and lower median
household income.®

Main Results: Test of H1

Table 4 presents the estimation results of five alternative
versions of Eq. (1). We begin by estimating a parsimonious
industry and year fixed-effects specification with Climate
Change Denial as the only explanatory variable (Model
1). The adjusted R? indicates that this constrained model
explains about 26 percent of the cross-sectional variation
in Environmental Score. As can be noted from Table 4, the
coefficient estimate for Climate Change Denial in Model
1 is negative and statistically significant at the 1 percent
level, indicating that corporate environmental performance
decreases with increasing local climate change denial. For
reference purposes, we estimate Model 2 which excludes
Climate Change Denial and includes all the control variables
as well as industry and year fixed-effects. In this specifica-
tion, the coefficients for most of the control variables appear
statistically significant, and the adjusted R’ increases to 30.9
percent after the inclusion of these controls.

Model 3 is our baseline model which includes all the
control variables along with industry and year fixed-effects.
Consistent with H1, the estimated coefficient for Climate
Change Denial is negative and statistically significant at
the 1 percent level. Given that local socio-political values
and preferences are likely to influence both climate change
denial and corporate environmental responsibility, we then
augment the set of county-level characteristics by includ-
ing region fixed-effects in Model 4 and state fixed-effects in
Model 5 to control for potential biases related to systematic
heterogeneity in firm-level environmental responsibility
across different regions and states. Similar to the other mod-
els, the estimated coefficients for Climate Change Denial
in both of these specifications are negative and statistically
highly significant.

Overall, the regression results in Table 4 provide strong
support for the hypothesis that corporate environmental
responsibility is negatively influenced by local climate
change denial (HI). In addition to being statistically sig-
nificant, the results can also be considered economically
meaningful. For instance, the coefficient estimate of —1.050
for Climate Change Denial in Model 3 suggests that, ceteris
paribus, an increase of one standard deviation in the degree
of local climate change denial is associated with a 4.92 per-
cent [(-1.050x0.221)+4.709] decrease in Environmental
Score.

8 While it remains unclear how county-level characteristics such as
population, median age, and median household income may affect
firm-level environmental performance, we include these variables as
additional control variables in our regressions to alleviate potential
concerns related to omitted correlated variables.
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As can be seen from Table 4, the coefficient estimates for
most of the firm-level control variables in Models 2-5 are
statistically significant and consistent with our expectations.’
Specifically, the regression results demonstrate that corpo-
rate environmental performance is positively related to firm
size, R&D intensity, cash holdings, dividend payout, and the
level of financial constraint while being negatively associ-
ated with book-to-market ratio. Interestingly, the coefficients
for county-level control variables appear statistically insig-
nificant throughout the regressions, with the only exceptions
being the negative coefficients for Republican in Models 2,
3, and 5. Broadly consistent with the findings of Di Giuli and
Kostovetsky (2014), the negative coefficients for Republican
suggest that firms headquartered in Republican states tend
to be less environmentally responsible. '’

Endogeneity Bias

Our regression results indicate that local climate change
denial has a negative influence on the firm’s environmental
responsibility. However, we acknowledge that endogeneity
caused by omitted variables, reverse causality, and selection
biases may influence the estimates and impede causal inter-
pretations. In our main regressions, we have included a range
of firm-specific and county-specific control variables as well
as industry, year, and state fixed-effects to alleviate concerns
related to omitted variables. Nevertheless, it is possible that
some omitted or unobservable attribute is simultaneously
influencing firm-level environmental responsibility and
county-level beliefs and perceptions about climate change.

It is also conceivable that the environmental responsibil-
ity of local firms influences the public perception regard-
ing climate change in the surrounding community, which
would lead to reverse causality from firm-level environmen-
tal performance to county-level climate change denial. The
endogenous nature of selecting headquarters location may
also bias our results if environmentally responsible firms
self-select their location into the geographic areas with

° The expected signs for the control variables are derived from prior
research. Specifically, we use Di Giuli and Kostovetsky (2014) as
a reference point for firm characteristics and political affiliation.
For county-level income and population, we rely on the findings of
Kassinis and Vafeas (2006). With respect to social capital and religi-
osity, the expected signs are consistent with Jha and Cox (2015), Hoi
et al. (2018), and Dimic et al. (2024).

10 Given that regional differences in political leanings may influence
corporate environmental responsibility as well as the perceptions
about climate change (e.g., Hornsey et al., 2016), we also estimate
Eq. (1) using subsamples of firms located in Democratic and Repub-
lican states as an additional test. In these untabulated regressions,
the coefficient estimates for Climate Change Denial are negative
and statistically significant at the 5 percent level in both subsamples.
Thus, we conclude that the negative association between local cli-
mate change denial and corporate environmental performance is not
induced by state-level political leanings.
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lower degrees of climate change denial. To address these
endogeneity concerns, we next utilize entropy balancing
and instrumental variable regressions in order to establish a
causal linkage from local climate change denial to corporate
environmental responsibility.

Entropy Balancing

Our first approach for mitigating endogeneity concerns,
specifically relating to selection bias, is entropy balancing
(Hainmueller, 2012). Prior research has used this technique
to deal with endogeneity concerns (e.g., Chapman et al.,
2019; Chahine et al., 2020). We use entropy balancing to
construct a balanced sample based on firm and county-
level characteristics (covariates). Entropy balancing aids
us in reducing observable differences between the control
and treatment groups without requiring assumptions about
any relationships between the covariates and the dependent
variable. We begin by dividing our sample into firms head-
quartered in high climate change denial (treatment) and low
denial (control) counties. Entropy balancing then assigns
weights for each observation in the treatment and control
groups such that the weighted samples have identical means
for all the pre-specified covariates, thereby addressing poten-
tial selection bias. Similar to our univariate tests, we use val-
ues above and below the median of Climate Change Denial
to define the high and low climate change denial counties.'!
Untabulated univariate tests indicate that the observable
differences in firm-specific and county-specific attributes
observed in Table 3 become statistically insignificant in
the entropy-balanced sample, suggesting that the process
effectively eliminates the observable differences between the
matched and the treatment firms.

The regression results based on the matched-firm sample
are reported in the first numerical column of Table 5. Con-
sistent with our main regressions, the coefficient estimate
for Climate Change Denial is negative and statistically sig-
nificant at the 5 percent level. Thus, the estimates suggest
that local climate change denial has a negative influence on
corporate environmental responsibility even after curtailing
the observable differences in firm characteristics and socio-
political attributes between high and low climate change
denial counties. These findings provide further support for
our first hypothesis.

Instrumental Variable Regressions

We proceed to address potential endogeneity concerns
with two-stage instrumental variable (IV) regressions. For

11" As a robustness check, we have also used the bottom and top
deciles to classify high and low climate change denial counties. The
estimates based on this alternative classification are consistent with
our main regressions.

this purpose, we use two different instruments for Climate
Change Denial, the endogenous variable of interest: (i) Aver-
age CC Denial and (ii) Temperature Anomaly. Following
Zhang et al. (2023), we define Average CC Denial as the
average climate change denial score in the state excluding
the county in which the firm is headquartered. As our second
instrument, we use “temperature anomaly” in July for each
county. To calculate this measure, we obtain county-level
monthly average temperatures over the period 1901-2021
from the National Centers for Environmental Information.
We define Temperature Anomaly as the difference between
the temperature in a given July of a county-year minus the
average July temperature over the period 1901-2000. We
use July because it is the hottest month of the year in most
U.S. states.

The relevance criterion requires that the instrumental
variables should be meaningfully correlated with Climate
Change Denial. Given that norms and perceptions are likely
to be relatively similar within a given geographic region, we
expect counties within the same state to have similar climate
change perceptions as the county of the firm’s headquar-
ters. This presumption is based on the premise that people
within a state are more likely to be influenced by common
state-level factors when forming their climate change per-
ceptions. Thus, it is reasonable to assume that Average CC
Denial reflects regional climate change perceptions relevant
to the county of the firm’s headquarters. With respect to
our second instrument, we contend that unusually warm and
rising temperatures are likely to affect local perceptions of
climate change. When temperatures deviate significantly
from historical averages, individuals living in these areas
are more likely to notice and potentially link such anoma-
lies to climate change through experiential processing, i.e.,
they learn through personal experience. This relationship
between experiential processing and climate change percep-
tions has empirical support in the climate science literature
(see e.g., Myers et al., 2013; Spence et al., 2011).

For the instrumental variables to be valid, they must also
satisfy the exclusion criteria, i.e., the instrument should not
affect firm-level environmental performance independently
but only through the endogenous variable. It is reasonable
to presume that the perceptions of individuals working in
a given county are likely to be influenced by the broader
climate change perceptions prevailing in their state. The
impact of state-level climate change denial on firm-level
environmental performance is therefore likely to be medi-
ated through county-level climate change denial, satisfying
the exclusion restriction. Similarly, anomalous local tem-
peratures in July are expected to affect local perceptions of
climate change within a county. It is unlikely that unusually
warm temperatures in individual U.S. counties would have
a direct, independent effect on firm-level environmental
performance. The logical channel is that such temperature
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Table 5 Climate change denial and environmental responsibility: addressing endogeneity

Model: Entropy balancing First-stage IV regression Second-stage IV regression Headquarters relocation
Dependent Variable: Environmental Score, Climate Change Denial, Environmental Score, Environmental Score,
M 2) 3) 4)
Climate Change Denial —1.173"™ —1.001™
(=2.37) (~1.98)
Average CC Denial 0.369""
(3.77)
Temperature Anomaly —0.004™
(=2.15)
CCD Increasing Relocation —0.306
(-1.13)
Post —-0.457"
(=1.71)
CCD Increasing Relocation X Post -0.769™
(=2.20)
Firm Size 0.308"" —0.005"" 0.325"" 0.6417"
(5.22) (=3.54) (8.75) 9.72)
Return on Assets -0.292 -0.002 -0.133 -2.128"
(=1.47) (=0.15) (-0.81) (=2.34)
Book to Market —-0.355"" —0.008 —0.271" -2.112"
(=3.03) (~1.43) (=2.68) (~6.37)
Cash Holdings 0.416 —0.035™ 0.545™ 26757
(1.20) (=2.05) (2.02) (3.07)
Dividend Payout 1.148 0.005 3.328™ —8.426™
0.51) (0.08) (2.50) (=2.10)
Leverage —0.246 —0.006 —0.067 —0.499
(—1.44) (-0.82) (=0.45) (=0.79)
Financial Constraint 0.009 —0.000 0.021™ 0.075"
1.12) (~1.29) (3.37) (3.05)
R&D 0.061 0.000 0.106™" —0.020
(1.59) 0.01) (5.03) (=0.32)
Advertisement -3.504" -0.245"" -1.033 10.701°"
(-1.88) (=3.76) (-0.85) (3.87)
Population —0.090 —0.0477 —0.053 —0.335""
(-1.18) (—4.43) (-0.68) (~2.80)
Population Growth 3.103 1.722" 3.357 6.398
(0.85) (4.25) (1.20) 0.99)
Median Income -0.173 -0.015 -0.133 —0.656"
(=0.79) (-0.51) (~0.70) (~1.86)
Median Age —0.004 0.013"™ 0.001 —0.005
(=0.18) (6.87) (0.06) (~0.15)
Metropolitan 0.155 —0.061"" 0.092 0.867"
(0.50) (=3.57) (0.70) (3.59)
Social Capital 0.088 —0.061"" 0.020 0.095
(0.66) (—4.28) 0.23) (0.95)
Religiosity 0.505 0.091 0.219 0.008
(1.06) (1.17) (0.59) 0.01)
Republican —0.142 0.048™ -0.157 0.070
(-1.31) (2.35) (~1.35) 0.37)
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Table 5 (continued)

Model: Entropy balancing

Dependent Variable: Environmental Score,

(€] 2

First-stage IV regression

Climate Change Denial

Second-stage IV regression Headquarters relocation

Environmental Score,

3 “

Environmental Score,

Industry Fixed Effects Yes Yes
Year Fixed Effects Yes Yes
Adjusted R* 0.331 0.833

Craig-Donald F-statistic
Hansen j-statistic
p-value

Observations

15,570 15,570

Yes Yes
Yes Yes
0.311 0.540
828.025

1.120

0.290

15,570 532

This table presents the estimated coefficients from alternative regression specifications of Environmental Score on Climate Change Denial. Col-
umn (1) is an OLS regression with an entropy-balanced sample. Columns (2) and (3) present the results of a two-stage instrumental variable
regression. Column (4) uses headquarters relocation as a quasi-natural experiment. Industry fixed effects are based on the 2-digit SIC codes. In
columns (1)—(3), t-statistics based on robust standard errors clustered at the county level are presented in the parenthesis. In column (4), #-statis-
tics are based on bootstrapped standard errors estimated using 1000 replications. All variables are defined in Table A1l. Levels of significance are

indicated by *, **, and *** for 10, 5, and 1%, respectively

anomalies would influence individuals within the county to
form certain climate change perceptions that, in turn, influ-
ence their engagement with environmental issues, poten-
tially impacting firm-level environmental responsibility.'2
The second numerical column of Table 5 presents the esti-
mates of the first-stage regression. As can be seen from the
table, the average degree of climate change denial score of
the counties in the state is strongly positively correlated with
the endogenous variable, Climate Change Denial. Similarly,
as predicted, the anomalous temperature in July is signifi-
cantly negatively associated with the climate change denial
score. The Craig-Donald F-statistic has a value above the
thresholds suggested in Stock and Yogo (2005), indicating
that our instrumental variable estimates do not suffer from a
weak instrument problem. The results of the second-stage IV
regressions with the instrumented Climate Change Denial
are reported in the third numerical column of Table 5. Over-
all, the second-stage estimates are consistent with our main
regressions reported in Table 4. The coefficient estimate for
the instrumented Climate Change Denial is negative and sta-
tistically significant at the 5 percent level, and it is very simi-
lar in magnitude to the coefficients in Table 4. The Hansen
Jj-statistic and the accompanying p-value indicate that the
instruments do not overidentify the equation. Thus, the IV
regressions facilitate the causal interpretation of our results
and suggest that corporate environmental responsibility is

12 While there is no formal empirical test for the exclusion criteria, to
mitigate concerns that our instrumental variables are directly related
to the dependent variable in the second stage, we estimate a regres-
sion in which we use the instruments as additional control variables.
The coefficient estimates for both instrumental variables are insignifi-
cant, suggesting that our instruments are not directly associated with
environmental responsibility.

negatively influenced by local climate change denial even
after controlling for potential endogeneity.

Corporate Headquarters Relocation as a Quasi-Natural
Experiment

Following the recent literature studying the effects of local
socio-political norms on corporate decisions and outcomes
(e.g., Hasan et al., 2017; Hoi et al., 2019), we next utilize
headquarters relocation as a quasi-natural experiment to
assess the causal linkage between local climate change per-
ceptions and corporate environmental performance. In our
sample, we are able to identify 185 individual firms that
relocated their headquarters to another county during the
sample period. We require at least 3 years of non-missing
data for all the variables in our baseline model before and
after the headquarters relocation. This filtering process
leaves us with a sample of 62 headquarters relocations. We
next identify whether the corporate headquarters reloca-
tion is from a county with lower climate change denial to a
county with higher climate change denial, and vice versa.
In 49 relocations, climate change denial is lower in the new
headquarters location county than in the old location, and in
the remaining 13 relocations corporate headquarters moves
to a county with a higher degree of climate change denial.
The final headquarters relocation sample for the quasi-natu-
ral experiment comprises 532 firm-year observations.

The main variable of interest in the quasi-natural experi-
ment is the interaction term between a dummy variable CCD
Increasing Relocation that equals 1 if the firm relocates from
a low climate change denial county to a high climate change
denial county and a dummy variable Post that equals 1 for
the years after the corporate headquarters relocation and 0
before the relocation year. The regression results based on
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the corporate headquarters relocation sample are presented
in the fourth numerical column of Table 5. As can be noted
from the table, the coefficient estimate for the interaction
variable CCD Increasing Relocation X Post is negative and
statistically significant at the 5 percent level. This negative
coefficient suggests that the environmental performance of
firms that relocate their corporate headquarters to a county
with a higher level of climate change denial decreases after
the relocation in comparison to firms that relocate to coun-
ties with lower climate change denial. Thus, the quasi-nat-
ural experiment based on headquarters relocations provides
evidence of a causal linkage from local climate change
denial to corporate environmental responsibility.

An Additional Test Related to Reverse Causality

In our main regressions, Climate Change Denial and all the
other independent variables are lagged by 1 year relative
to Environmental Score to address potential reverse causal-
ity. Although the instrumental variable regressions and the
quasi-natural experiment based on headquarters relocations
should alleviate endogeneity arising from reverse causal-
ity, we perform an additional test to reduce any remaining
concerns related to reverse causality. Specifically, follow-
ing the approach of Hillman and Keim (2001), we use the
change in local climate change denial from year ¢ to year
t+ I as the dependent variable and corporate environmental
performance in year ¢ as the main independent variable along
with the set of control variables used in Eq. (1). We estimate
these cross-sectional regressions with the change in climate
change denial as the dependent variable for each year in
our sample. Our untabulated regression results indicate that
corporate environmental performance is not associated with
changes in climate change perceptions. This result further
mitigates concerns related to reverse causality.

The Roles of Corporate Governance and Corporate
Culture: Tests of H2 and H3

We next investigate whether the linkage between local climate
change denial and corporate environmental responsibility is
influenced by the strength of corporate governance mecha-
nisms (H2) and corporate culture (H3). In order to test H2 and
H3 and to assess the potential mediating effect of corporate
governance and culture on the negative relation between cli-
mate change denial and corporate environmental responsibil-
ity, we estimate modified versions of Eq. (1) which include
either an interaction term between climate change denial
and the strength of corporate governance (Climate Change
Denial X Corporate Governance) or an interaction term
between climate change denial and corporate culture (Cli-
mate Change Denial X Corporate Culture). Following Colak
and Liljeblom (2022), we measure the strength of corporate
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governance with a governance index that reflects the effec-
tiveness of internal and external governance. To gauge the
strength of corporate culture, we employ the corporate culture
measure of Li et al., (2021b) which is constructed from earn-
ings call transcripts by utilizing machine learning techniques.
The results of the interaction regressions are reported in
Table 6. Models 1 and 3 are estimated without the county-
level control variables, while Models 2 and 4 include the full
set of controls in addition to industry and year fixed-effects.
Regardless of the model specification, the coefficient estimates
for the interaction variables Climate Change Denial X Gov-
ernance and Climate Change Denial X Corporate Culture are
positive and statistically highly significant. Thus, the estimates
indicate that the negative relationship between local climate
change denial and corporate environmental performance is
mitigated by strong corporate governance mechanisms and
corporate culture. Collectively, these results provide support
for H2 and H3 and thereby highlight the importance of corpo-
rate governance mechanisms and corporate culture for socially
responsible behavior. Our findings imply that strong internal
and external governance mechanisms and firm-level cultural
values can act as buffers against the detrimental influence of
local climate change denialism on corporate environmental
responsibility and strategic commitment to CSR initiatives.

Additional Tests
Subscores of Environmental Responsibility

Thus far, we have measured corporate environmental per-
formance with the MSCI environmental score. Next, we
decompose Environmental Score into the following five sub-
scores of environmental responsibility: (i) Climate Change
Score, (ii) Natural Resource Use Score, (iii) Waste Man-
agement Score, (iv) Carbon Emissions Score, and (v) Toxic
Emissions Score.

The estimates of Eq. (1) with the alternative environ-
mental performance subscores as the dependent variables
are presented in the first five numerical columns of Table 7.
Because the different subscores are not available for all
firms, the number of firm-year observations used in these
regressions is lower than in our main regressions, ranging
from 5803 to 14,723. The adjusted R’s of the regressions
vary between 38 and 46 percent. Overall, the results of
these additional regressions are broadly consistent with
our main analysis. Specifically, the coefficient estimates
for Climate Change Denial are negative and statistically
highly significant in the regressions with Climate Change
Score, Natural Resource Use Score, and Carbon Emissions
Score as the dependent variables, while being insignificant
in the Waste Management Score and Toxic Emissions Score
regressions. The magnitudes and the significance levels of
the coefficient estimates indicate that local climate change
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Table 6 Climate change

. . Dependent variable: Environmental Environmental Environmental Environmental
denial a,m{' F:nvm)nmental score, | score, | score, | score,, |
responsibility: the roles of
corporate governance and ) @ A S
corporate culture Climate Change Denial ~3395" ~2.049™ _1.752" ~1.879"

(=7.15) (=3.73) (—4.42) (—4.06)
Corporate Governance —0.130" —0.122"
(-1.92) (-1.81)
CC Denialx Corporate Govern-  0.414™" 0.379™"
ance
(3.19) (2.95)
Corporate Culture —0.146" —-0.152"
(=2.53) (—2.63)
CC Denial x Corporate Culture 0.260™ 0.270"
(2.44) (2.53)
Firm Size 0.216"™ 0.214™ 0.330"" 0.330""
(7.23) (7.16) (11.01) (10.98)
Return on Assets 0.436" 0.431" —0.045 —0.049
(1.99) (1.96) (=0.23) (~0.25)
Book to Market —0.409™" —0.403™" —-0.359"" —0.357"
(=3.51) (=3.48) (=3.45) (=3.45)
Cash Holdings 1.268" 1.071° 0.585™ 0.571"
(5.32) (4.24) (2.43) (2.29)
Dividend Payout 45247 4364 3.034™ 3.153™
(3.31) (3.18) (2.49) (2.60)
Leverage 1.336™" 1.279" —-0.076 —0.080
(6.94) (6.64) (-0.43) (—0.45)
Financial Constraint 0.005 0.005 0.018™* 0.018"™
(0.68) (0.65) (2.69) 2.67)
R&D 0.094"* 0.093"* 0.089"* 0.089"
4.21) (4.09) (3.98) (3.96)
Advertisement —-1.790 —1.750 —1.556 —1.605
(~1.24) (=1.21) (~1.10) (-1.13)
Intercept 3.510" —1.902 28117 4.062"
(4.34) (=0.74) (7.18) (1.82)
County-Level Controls No Yes No Yes
Industry Fixed Effects Yes Yes Yes Yes
Year Fixed Effects Yes Yes Yes Yes
Adjusted R? 0.148 0.158 0.297 0.298
Observations 14,061 14,061 13,865 13,865

This table presents the estimated coefficients from regressions in which Climate Change Denial is inter-
acted with Corporate Governance and Corporate Culture. Industry fixed effects are based on the 2-digit
SIC codes. t-statistics based on robust standard errors clustered at the firm level are presented in the paren-
thesis. All variables are defined in Table A1l. Levels of significance are indicated by *, **, and *** for 10,

5, and 1%, respectively

denial has a particularly strong negative influence on the
responsible use of natural resources. The estimates sug-
gest that a one standard deviation increase in local climate
change denial is associated with a 3.5 percent lower Natu-
ral Resource Use Score.

Alternative Measures of Environmental Responsibility

Recent studies have documented that there is substantial
disagreement across different ESG rating providers regard-
ing the environmental, social, and governance performance
of individual firms (Berg et al., 2022; Chatterji et al., 2016;
Christensen et al., 2022). Therefore, to ascertain that our
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empirical findings are robust to different assessments of
corporate environmental performance, we next use Refini-
tiv’s Environmental Pillar Score as an alternative dependent
variable. Refinitiv’s Environmental Pillar Score aims to rank
firms’ environmental performance relative to their peers on
a scale of 0—100 based on data related to emissions reduc-
tion, resource use, and environmental innovations. Again,
the sample size is lower than in Table 4 because Refinitiv
covers a smaller number of individual firms than MSCL.'?
The estimates of Eq. (1) with the Environmental Pillar Score
from Refinitiv as the dependent variable are reported in the
sixth numerical column of Table 6. Consistent with our main
regressions, the coefficient for Climate Change Denial is
negative and statistically significant at the 5 percent level.
As the next approach to measure corporate environmental
responsibility, we follow the recent literature (e.g., Heese
et al., 2022; Raghunandan & Rajgopal, 2021) and use the
number of federal environmental compliance violations from
the Violation Tracker database compiled by the nonprofit
organization Good Jobs First. Unlike the environmental per-
formance assessments constructed by different ESG rating
providers, the federal environmental compliance violations
reflect actual firm-level environmental outcomes rather than
being subjective assessments based on the firm’s CSR dis-
closure, sustainability reports, and environmental policies.
We estimate a Poisson regression with the number of com-
mitted environmental violations as the dependent variable.
As shown in Table 7, the coefficient estimate for Climate
Change Denial is positive and statistically significant at the
5 percent level. This suggests that higher levels of climate
change denial in the firm’s social environment increase the
number of environmental violations committed by the firm.
Our third alternative measure of corporate environmental
responsibility is motivated by recent studies on environmen-
tal costs (Drobetz et al., 2023; Freiberg et al., 2022). Spe-
cifically, we use data obtained from Freiberg et al. (2022) to
measure environmental intensity as the total environmental
costs divided by the total revenue of the firm. The approach of
Freiberg et al. (2022) allows the conversion of environmental
impact estimates into scalable monetary values. These esti-
mates are derived by applying specific characterization path-
ways and monetization factors to the environmental outputs
of an organization, which can include carbon emissions, water
usage, and various other types of emissions. The regression
results with Environmental Costs as the dependent variable
are reported in the eighth numerical column of Table 7. The
positive and statistically significant coefficient for Climate
Change Denial suggests that firms headquartered in high
climate change denial counties impose more environmental

13 Until recently, Refinitiv’s ESG scores have been primarily avail-
able for large U.S. firms while MSCI has also covered smaller firms
and a significantly larger portion of the U.S. equity market.

costs on society than firms located in counties with lower
levels of climate change denialism. Nevertheless, it should
be acknowledged that the sample size in this regression is
considerably lower than in our other specifications, and thus,
these estimates should be approached more cautiously.

Alternative Measures of Climate Change Denial

We also conduct two additional tests related to the measure-
ment of climate change denial. First, we acknowledge that the
use of a single climate change denial score which is based
on the principal component analysis of nine survey questions
may also lead to a measurement bias. To address this con-
cern, we use Happening Oppose instead of Climate Change
Denial to measure local beliefs about climate change. This
variable is the estimated percentage of county residents who
do not believe that global warming is happening. The ninth
numerical column of Table 7 presents the estimates of Eq. (1)
with Happening Oppose as the test variable of interest.
Consistent with the hypothesis that corporate environmen-
tal responsibility is negatively influenced by local climate
change denial, the coefficient estimate for Happening Oppose
is negative and statistically significant at the 1 percent level.

Second, while in our main analysis, we extrapolate the
sample period to cover the years 2012-2020, the county-
level climate change denial scores can only be estimated
for the years 2014, 2016, 2018, and 2020. To ensure that
our results are not affected by this extrapolation, we esti-
mate Eq. (1) based on a sample constrained to the 4 years
during which the climate change perception surveys were
conducted. The estimation results of this specification are
reported in the tenth numerical column of Table 7. As shown
in the table, the coefficient for Climate Change Denial
remains negative and statistically significant at the 1 percent
level even after constraining the sample to the survey years.

Discussion and Ethical Implications

Our empirical findings have broad implications for firms,
policy makers, and society at large regarding sustainability
practices, socially responsible investing, and sustainable devel-
opment. From the firm’s perspective, it is essential to acknowl-
edge that climate change denial in the surrounding community
may inflict environmental initiatives and create conflicts with
the long-term interests of shareholders, other stakeholders, and
the broader society. Thus, local climate change denialism can
create significant reputational and financial risks for firms. In
regions with a tendency towards high climate change denial-
ism, firms may face less stringent demands from investors,
financial institutions, and other external stakeholders to dis-
close their environmental impact and demonstrate their com-
mitment to environmental responsibility. To mitigate these
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risks, firms that prioritize corporate environmental responsi-
bility may have to consider relocating their headquarters to
regions with lower levels of climate change denial.

From a public policy perspective, our findings highlight the
need for governments and non-governmental organizations to
shape solutions and regulations that address climate change
and curb global warming. If incredulous local beliefs about
climate change influence firms’ engagement in environmental
responsibility, in addition to regulation, policy makers should
direct efforts towards initiatives and public awareness cam-
paigns that reduce climate change skepticism and enhance
public trust in institutions and science. By enhancing public
trust in environmental science, policy makers can encourage
firms to prioritize corporate environmental responsibility
and foster sustainable development. One approach proposed
by Bain et al. (2012) would be to direct efforts toward poli-
cies that have positive societal outcomes and create societies
where people are more considerate and caring. Furthermore,
society as a whole should recognize the importance of sus-
tainable development and climate change mitigation. Public
opinion and beliefs about climate change may play a crucial
role in shaping firms’ engagement in environmental respon-
sibility and policy responses to climate change.

Our study also has important ethical implications. Our
empirical findings emphasize the moral responsibility of firms
to transcend local biases and misconceptions about climate
change and to uphold rigorous environmental standards. In
regions with higher levels of climate change denialism, firms
face a greater ethical obligation to ensure that their operational
decisions are not influenced by the prevailing local miscon-
ceptions about climate change but are instead based on sci-
entific evidence and global ethical standards. Our results also
highlight the important role of internal and external corporate
governance mechanisms and corporate culture in mitigating
the detrimental influence of local climate change denial on
environmental responsibility. On a more general level, our
findings point to the ethical imperative for organizational
leadership to cultivate a culture of environmental steward-
ship that instills values that take into account the well-being of
the planet and all its inhabitants while ensuring that corporate
policies and practices align with global initiatives aimed at
mitigating environmental degradation and climate change. In
this broader context, corporate ethics goes beyond mere legal
compliance; it entails a moral obligation to contribute posi-
tively to global efforts to combat climate change, especially
in regions where climate change denialism is more prevalent.

Conclusions
We examine whether corporate environmental responsibil-

ity is influenced by regional differences in climate change
denial. Using unique, survey-based estimates of climate

@ Springer

change denial in U.S. counties, we find that corporate envi-
ronmental responsibility is negatively influenced by the
prevalence of climate change denialism in the local com-
munity. Specifically, our empirical findings demonstrate
that firms located in counties with higher levels of climate
change denial have weaker environmental performance rat-
ings after controlling for firm characteristics and various
county-level attributes such as social capital, religiosity, and
political leaning. When the environmental score is decom-
posed into the five subscores of environmental responsibil-
ity, we find that local climate change denial has a particu-
larly strong negative influence on the subscores that reflect
carbon emissions, climate change, and responsible use of
natural resources. Furthermore, our results indicate that
firms headquartered in high climate change denial counties
are more likely to commit federal environmental compli-
ance violations and impose greater environmental costs on
society. We also document that strong corporate governance
mechanisms and corporate culture moderate the negative
relationship between climate change denial and corporate
environmental performance. Thus, our findings suggest
that internal and external governance structures and firm-
level cultural values can act as effective buffers against the
detrimental influence of local climate change denialism on
environmentally responsible corporate behavior.

The results documented in this study open several ave-
nues for future research. First, given that our empirical
analysis is based on climate change denialism within U.S.
counties, future studies could employ a broader international
sample to investigate the influence of climate change denial
on corporate outcomes across different socio-political and
institutional settings. It would be intriguing to examine
whether country-level differences in climate change denial
are reflected in corporate environmental performance. Future
studies could further investigate how different socio-political
norms and cultural contexts potentially influence the link-
age between climate change denialism and corporate sus-
tainability practices. It would be also important to address
the impact of different types of public awareness campaigns
or anti-pro-environmental initiatives in changing attitudes
toward climate change and to examine if these efforts prompt
shifts in corporate behavior. Finally, future research could
examine the influence of climate change denialism on other
corporate decisions ranging from environmental disclosure
practices to investment and payout policies.

Appendix A

See Table Al.
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Table A1 Variable definitions

Variables

Definitions

Climate change denial:

Climate Change Denial

Happening Oppose

Environmental responsibility:
Environmental Score

Climate Change Score

Natural Resource Use Score

Waste Management Score

Carbon Emissions Score

Toxic Emissions Score

Environmental Score Refinitiv

Environmental Violations

Environmental Costs

Firm characteristics:
Firm Size

Return on Assets
Book to Market

Cash Holdings
Dividend Payout
Leverage

Financial Constraint
R&D
Advertisement

Normalized climate change denial score which ranges from 0
to 1 with higher values representing higher degrees of climate
change denial in the county. Climate change denial score is the
first principal component obtained from a principal component
analysis using the responses to nine questions measuring cli-
mate perceptions in U.S. counties. For more details, see Table 1

Estimated percentage of county residents who do not believe that
global warming is happening

MSCI environmental (E) pillar score

Represents the weighted average of the key issue scores that fall
under MSCT’s climate change theme and includes carbon emis-
sions, product carbon footprint, climate change vulnerability,
and financing environmental impact

Represents the weighted average of the key issue scores that fall
under MSCT’s natural capital theme and includes water stress,
biodiversity and land use, and raw material sourcing

Represents the weighted average of the key issue scores that
fall under MSCTI’s pollution and waste theme and includes
toxic emissions and waste, packaging material and waste, and
electronic waste

Relevant to those companies with significant carbon footprints.
Companies that proactively invest in low-carbon technologies
and increase the carbon efficiency of their facilities score higher
on this key issue. Companies that allow legal compliance to
determine product strategy, focus exclusively on activities to
influence policy setting, or rely heavily on exploiting differ-
ences in regulatory frameworks score lower

Evaluates the extent to which companies are at risk of incur-
ring liabilities associated with pollution, contamination, and
the emission of toxic and carcinogenic substances. Companies
with strong programs and track records of reducing emissions
and waste score higher on this key issue, while companies that
create large volumes of toxic and carcinogenic emissions or
waste, yet lack programs or policies to reduce or control these
substances and have experienced recent incidents of contamina-
tion score lower

Refinitiv environmental pillar score divided by 100

The number of federal environmental violations committed by
a company in a given year based on data from the Violations
Tracker database

The firm’s environmental costs scaled by total revenue. The envi-
ronmental costs are calculated based on total emissions volume
and monetary coefficient

The natural logarithm of total assets
Income before extraordinary items divided by lagged total assets

Book-to-market ratio defined as the book value of equity divided
by the market value of equity

Cash and cash equivalents divided by total assets

Common and preferred dividends divided by total assets
The sum of short- and long-term debt divided by total assets
The Kaplan & Zingales (1997) financial constraint index
The ratio of research development expenses to total sales
The ratio of advertisement expenses to total sales

Authors’ own calculations based on data
from the Yale Program on Climate Change

Communication

Yale Program on Climate Change Commu-

nication

MSCI
MSCI

MSCI

MSCI

MSCI

MSCI

Refinitiv

Violations Tracker database

Freiberg et al. (2022)

Compustat
Compustat
Compustat

Compustat
Compustat
Compustat
Compustat
Compustat
Compustat
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Table A1 (continued)

Variables

Definitions

Corporate Governance

Corporate Culture

County characteristics:

Population
Population Growth
Median Income
Median Age
Metropolitan

Social Capital
Religiosity

Republican

A composite governance index constructed as the sum of the
following five binary criteria: (i) the firm’s Chief Executive
Officer and the chairperson of the board of directors are differ-
ent individuals (0,1), (ii) the average number of directorships
held by board members is less than three (0,1), (iii) the number
of board members is less than 12 (0,1), (iv) the percentage of
independent directors is above the sample median (0,1), and (v)
the percentage of institutional ownership is above the sample
median (0,1)

Annual quartile ranks of corporate culture score which is derived
based on the sum of all five corporate culture dimensions (i.e.,
innovation, integrity, quality, respect, and teamwork)

The natural logarithm of the county population

Year-over-year change in population

The natural logarithm of county-level median household income
County-level median age

Equals 1 if the firm headquarters is in a county with metro areas
of 1 million population or more

Captures the joint effect of social networks and cooperative
norms across U.S. counties

Fraction of a county’s population that claims affiliation with an
organized religion

Equals 1 if the state voted for a republican candidate in the most

BoardEx and Thomson Reuters 13-F Institu-

tional Holdings

Li et al. (2021b)

U.S. Census Bureau
U.S. Census Bureau
U.S. Census Bureau
U.S. Census Bureau
U.S. Census Bureau

Northeast Regional Center for Rural Devel-

opment

Association of Religion Data Archives

MIT Election Data

recent presidential elections, and O otherwise

Other variables:

Average CC Denial

Average Climate Change Denial score for the state excluding the Authors’ own calculations

county in which the firm headquarters is located

Temperature Anomaly

The difference between the temperature in a given July of a

National Centers for Environmental Infor-

county-year minus the average July temperature over the period ~ mation

1901-2000
CCD Increasing Relocation

Equals 1 (0) if the firm relocates from a low (high) climate

Authors’ own calculations

change denial county to a high (low) climate change denial

county

Post Equals 1 after the headquarters relocation year, and O before the

headquarters relocation year

Authors’ own calculations
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