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Abstract

Increasingly drastic governmental efforts in reducing environmental footprints in face of
rising abnormal climate events have urged firms to redirect their strategy to withstand cli-
mate-induced policy uncertainty. Despite the incomplete regulatory framework for envi-
ronment, social, and governance (ESG) reporting, many US firms have voluntarily incor-
porated ESG content into their public reports. Motivated by this sprouting ESG disclosure
pattern of US firms, this study examines whether US firms adjust their ESG disclosure
practices in face of changing climate policy. By employing fixed-effect estimations using
firm-level and country-level data from various sources, we show that US firms disclose
more ESG information following periods of heightened climate policy uncertainty (CPU),
consistent with our prediction that firms employ ESG reporting to shelter themselves from
CPU risks. Further analyses reveal that firms with more attentive audit committees, more
severe financial constraints and earnings management problems, greater emissions and
renewable energy consumption, and better comprehension of climate risks experience a
stronger positive effect of CPU. Uncertain events and states’ ESG heterogeneity also
strengthen the effect. Our results suggest investors analyze firms’ ESG reporting with care
during heightened CPU periods and advise policymakers to accelerate their mandate of
corporate ESG disclosure.

Keywords Climate policy uncertainty - Earnings management - Emissions - ESG
disclosure - Financial constraint

1 Introduction

Climate change is a boiling topic in recent years since numerous abnormal climate disas-
ters, such as extreme temperatures, drought and rising sea levels, have been witnessed. To
monitor corporate productions, considered the major source of exhalation to the environ-
ment, many governments are endorsing sustainable policies that force firms to cut down
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emissions and switch to renewable energy (Fox & Alldred, 2020). The Paris Agreement
2015 marks a milestone where all participating nations reach a consensus on mutual efforts
to encounter the growing climate unpredictability. The collective efforts of all the signato-
ries have been manifested through stringent climate policies aiming at climate change miti-
gation. The implementation of new climate policies, on the other hand, imposes pressure
on businesses because these policies mostly aim at mitigating emissions, especially emis-
sions from firms’ productions (Bartram et al., 2022). That said, although climate policies
generally are antagonistic to emitting firms, their rigidity may be relaxed sometimes since
climate policies must show synergies with other dimensions of development (e.g., social
and economic) (Cohen et al., 2019). On the flip side, the effort to achieve policy synergy
may escalate overall policy uncertainty when conflicts of climate resolutions, originating
from divergent attitudes toward climate changes, exist among political forces. President
Trump, as a former US leader, contested that the adoption of climate policies undermines
the US economy and decided to roll back President Obama’s climate change mitigation
policies (Popovich et al., 2021). President Trump even took it further by officially with-
drawing the USA from the Paris Agreement in November 2020, only for the current Presi-
dent Biden to rejoin the Agreement four and a half months later with a huge ambition of
curbing greenhouse gas emissions (U.S. Department of State, 2021). This complexity of
climate policy attitudes and implementations, hence, introduces a new variable to the eco-
nomic system and intensifies the current level of policy-related uncertainty.

Sustainability is undoubtedly the future of businesses, requiring firms’ commitment to
reducing their emissions below an acceptable threshold. However, changing the emission
scheme requires a major change in the firms’ strategy as most corporate resources are con-
trived to serve the current strategy (Kump, 2021). Shutting down factories or immediate
cuts in energy usage will adversely affect firms’ production rhythm and potentially termi-
nate contractual relationships with their clients (Wang et al., 2021). Besides, the market
does not wait to hammer environment-unfriendly firms, especially during highly sensitive
times (Cooper et al., 2018; Jung et al., 2018; Qian et al., 2020). Another way that possi-
bly helps firms to temporarily ward off the risk of climate policy uncertainty (CPU) is to
improve their reporting transparency using their available source of ESG information. ESG
information, according to previous literature, is value-relevant (Alessi et al., 2021; Pedron
et al., 2021); thus, pursuing sustainability disclosure enables firms to protect their market
value (Ahsan & Qureshi, 2021; Attig et al., 2020; Yuan et al., 2022). The value relevance
of ESG disclosure should be more pronounced during heightened CPU periods since the
commitment to sustainability information transparency directly tackles corporate social
responsibility (CSR) scrutiny from market participants.

The literature notes two prominent motivations for firms disclosing ESG informa-
tion during bad times. First, as market surveillance intensifies when (climate) policy
uncertainty rises, investors tend to rigidly scrutinize firms’ activities that may signal
their attitude to the changing climate. Disclosing sustainability information, as a means
to announce corporate commitment to transparency and climate issues, can help firms to
improve their reputation and shelter policy uncertainty (Ahsan & Qureshi, 2021). This
view is strongly relevant to sustainability-proactive firms, who dedicate their resources
to pursuing sustainable development. Second, firms may pursue ESG disclosure for
defensive purposes without making real efforts to improve sustainability performance
(e.g., Dang et al., 2021; Matsumura et al., 2017). These opportunistic demeanors stem
from the market’s favoritism toward sustainability reporting firms, especially during
uncertainties (Du et al., 2017). Jia and Li (2020) document that although uncertain-
ties adversely affect firms’ sustainability investments, those who have been engaging in
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Fig.1 US firms’ ESG disclosure and CPU during the 2005-2019 period

good sustainability practices reap more optimistic market valuations during these times.
Comparing sustainability and other indices, depending on regions, sustainability indices
perform better than other indices thanks to their ability to offset local and global uncer-
tainty risks (de Oliveira et al., 2020). Given the benefit of sustainability reporting to
disclosers, investigating corporate ESG disclosure behaviors contingent on CPU, hence,
is an intriguing but under-researched topic.

Another motivation for this study is the fact that climate change is inciting greater
troubles in human lives. The delivery of many climate accords, such as the 1992 United
Nations Framework Convention on Climate Change, the 1997 Kyoto Protocol and the
2015 Paris Agreement, has raised the alarm on the environmental consequences of
business activities in recent decades. The commitment to these climate accords requires
participating nations to reconsider their approaches to economic development toward
climate footprint mitigation, thus leading to a greater level of climate policy-induced
uncertainty. Correspondingly, our observation of US firms during the 2005-2019 period
shows an increasing pattern of ESG disclosure scores throughout the years (see Fig. 1).
Noticeably, after hitting the trough in 2010, US firms’ ESG disclosure started to rise again
and has taken off since 2015, which matches the timing when CPU intensifies. This poses
a compelling question: Is the similar movement of ESG disclosure and CPU coincident?
This question, besides the literature gape, motivates us to address this question.

Figure 1 shows the mean value of US firms’ ESG disclosure score and the value of CPU
during the period from 2005 to 2019. The columns and the left vertical axis present the
mean value of ESG disclosure scores, while the blue line and the right vertical axis present
the value of the CPU index. The value of the mean ESG disclosure score and CPU index is
reported in the table underneath the graph.

This study examines how CPU influences US firms’ ESG disclosure behaviors and
attempts to bring to light plausible explanations for this potential effect. Our measure
of CPU is based on the study of Gavriilidis (2021), who quantifies CPU by employing
Baker et al.’s (2016) seminal textual analysis approach to capture information on major
events related to climate policy. This study uses fixed-effect models with a range of control
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variables on a sample of non-financial US firms from 2005 to 2019 to uncover the potential
impact of CPU on US firms’ ESG disclosure behaviors. The endorsement of fixed-effect
models helps mitigate the omitted variable bias, through that reinforcing the validity of
our inferences (Mustard, 2003). Our estimates show that US firms disclose more ESG
information when CPU rises. This effect is more pronounced among firms whose audit
committee meets more frequently, firms with financial constraints, more manipulated
earnings, greater emissions and renewable energy consumption, and firms that are aware of
climate change risks. In addition, the impact of CPU is strengthened in presidential election
years and among Republican-leaning states. These results lend support to our inference
that firms are motivated to increase ESG disclosure during heightened CPU periods.

Our study contributes in several ways. Firstly, the literature on CPU is quite limited
given the recent introduction of this metric. Current empirical firm-level studies of CPU
have addressed its relationship with ESG performance, (non-)renewable energy demand,
investment, firm value, corporate financialization, and firm-level total factor productivity
(Azimli, 2022; Gavriilidis, 2021; Hoang, 2022; Ren et al., 2022a, b; Shang et al., 2022).
The closest study to ours is Gavriilidis (2021), who initiates the CPU index and examines
firms’ emission behavior in response to changing CPU without considering firms’ ESG
communication. We tackle this current gap by investigating the effect of CPU on ESG dis-
closure and documenting some captivating results that enlighten the current literature on
ESG during uncertainty. We reveal that firms’ ESG behaviors in straining CPU situations
are similar to other types of uncertainty, thus highlighting the necessity of ESG communi-
cation to market participants in dubious times. Secondly, we show that some firms are more
motivated to deliver ESG information than others to make use of the market’s ESG prefer-
ence in these periods. Interestingly, the impact of CPU is strengthened not only among
firms that are directly exposed to stringent climate policies but also among firms that are
considered risky (e.g., firms with financial constraints and serious earnings management
problems). It is feasible that CPU factors an additional layer of risk into the economy,
which affects all US firms as a whole rather than only climate-sensitive firms. Third, any
CPU-sensitive event could prompt firms’ reactions in form of ESG communication. This
inference is supported by our examination of the US presidential election, which is a CPU-
generated source because of the different viewpoints toward climate change risk among the
political parties. Fourth, our examination from the institutional perspective indicates that
CPU affects firms differently across states. The heterogeneous corporate responses to CPU
may root in the regulations and attitude toward climate change in each state as we take into
account uncertain events and state-level political preferences.

The remainder of the paper is structured as follows. Section 2 summarizes related lit-
erature and formulates our hypothesis. Section 3 presents the methodology and sample.
Section 4 discusses the results. Section 5 concludes and provides some implications from
our findings.

2 Related literature and hypothesis development

Rising policy uncertainty troubles firms’ decision-making and represses their activities,
causing reduced investments, increased cost of capital, and discouraging innovations
(Gulen & Ion, 2016; Xu, 2020). Firms’ decisions to shrink their operation to avoid
unpredicted policy outcomes possibly are disadvantageous for their business. CPU,
a dimension of uncertainties focusing on climate policy, also likely triggers dramatic
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corporate reactions. Ye (2022) shows that the climate news risk, proxied by the Wall Street
Journal climate news index, affects uncertainties in short, medium, and long run, in which
the effect is most noticeable in the short run and gradually fades afterward.

The adoption of stringent climate policies is largely influenced by the increasing fre-
quency of extreme climate disasters recently. As the climate turns erratic, brown firms
are penalized by the market, such as experiencing negative short-term abnormal returns
or investment losses to green firms (Choi et al., 2020; Jin et al., 2020). Rising CPU can
stimulate investors’ sentiment toward environmental issues and trigger greater scrutiny, as
well as drastic reactions, to corporate sustainability practices. According to the risk miti-
gation hypothesis, ESG activities serve as insurance-like protection amid adversity events
(Jiraporn et al., 2014; Ongsakul et al., 2019). Intuitively, because many governments are
seeking an effective economic growth strategy without leaving significant social and envi-
ronmental consequences (Batruch, 2017), committing to ESG helps firms to reduce their
vulnerability to climate-induced policy uncertainty. However, given that emission diminu-
tion takes time and the market cannot wait, a timely countermeasure to CPU firms can take
is through ESG disclosure to enhance corporate transparency and inform the market about
firms’ accountability (Dellaportas et al., 2012). The convenience of utilizing ESG disclo-
sure is reflected in the voluntary nature of ESG disclosure, which allows firms to timely
manage their preferred ESG disclosure level (Delmas & Toffle, 2008; Sharma, 2000). This,
combined with the market’s soaring favoritism of ESG transparency during heightened
CPU times, makes ESG disclosure an appealing temporary resolution to mitigate firms’
exposure to changing climate policies.

The ESG disclosure behavior can also be explained via the lens of the stakeholder the-
ory. The stakeholder theory refers to the interconnection between firms and their stake-
holders and defines firms’ success through the values they deliver to their stakeholders
(Freeman, 2010). The undertaking of ESG reporting reflects firms’ inclination to tie their
benefits with stakeholders through firms’ accountability to improving firms’ transparency
and expressing firms’ pro-environment attitude (Weber, 2013). Relationship management
via ESG disclosure lifts firms’ reputation, resulting in reduced risks associated with stake-
holders (Cho & Patten, 2007). A rise in CPU systematically affects all business entities in
the economy, which may cause them to re-assess the risk profile of their current partners.
In this context, ESG disclosure is expected to be more prominent since it is an effective
device to reassure stakeholders about firms’ responsibility. The stakeholder theory, hence,
shows agreement with the risk mitigation theory about increasing corporate engagement in
ESG disclosure during heightened CPU periods.

Empirical evidence provides support for this proposition. Attig et al. (2020) reveal
that when (economic) policy uncertainty is high, firms counter the risks of uncertainty
by disclosing more substantive information regarding their environmental performance.
Huang et al. (2022) examine ESG behaviors of firms located next to the disaster areas and
reveal their increasing disclosure of ESG activities in the period following the disaster.
Such disclosure increases are a countermeasure to the rising corporate vulnerability
to uncertainties since ESG disclosure is value-relevant and can nullify information
asymmetry (Al-Tuwaijri et al., 2004; Egginton & McBrayer, 2019). Specifically, policy-
induced uncertainty can be attenuated by increasing engagement in environmental and
social disclosures (Ahsan & Qureshi, 2021). Besides, the pursuit of ESG reporting enables
firms to enjoy the market’s rewards. In the US setting, the cost of equity is lower if firms
disclose their climate change risk in their 10-K filings, and the cost is further reduced
as reporting firms treat climate change risks as a material (Matsumura et al., 2017).
According to Arif (2020), ESG disclosure is a device to mitigate future earnings risk as
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sensitive industry firms report more non-financial information and have lower earnings risk
than non-sensitive industry firms. Marketwise, the value relevance of ESG disclosure can
enhance firm value (Jain et al., 2016; Mervelskemper & Streit, 2017).

To sum up, the extant literature converges on a consensus that when climate policy risk
escalates, firms are more prudent in their decision-making and are inclined to make use of
the market’s favoritism for ESG to earn investors’ trust. Our discussion of ESG disclosure
and CPU leads to the following research hypothesis:

Hypothesis 1 ESG disclosure is positively correlated with climate policy uncertainty.

Although CEOs are directly involved in ESG reporting, their role is overseen by the
firms’ governance bodies and the decision of ESG reporting should be approved by the
board and relevant committees. Prior studies pinpoint various characteristics of the board
of directors and audit committee that influence corporate reporting in general and ESG
reporting in specific (e.g., Chen & Jaggi, 2000; Khlif & Samaha, 2014; Lagasio & Cucari,
2019; Samabha et al., 2015). The board of directors and committees are established as a rep-
resentative of the shareholders to safeguard shareholders’ interests. Considering the share-
holder theory (Mansell, 2013), the board and committees tend to opt for value-increasing
decisions in order to accumulate shareholders’ wealth. Given the insurance effect of ESG
disclosure, incorporating ESG into corporate strategy and directing firms’” ESG activities
should be one of the board’s priorities to shield the impact of CPU on their firm value.
The stakeholder theory also favors the board’s inclination toward ESG disclosure (Weber,
2013). The boards’ decision-making must ensure firms’ long-term profitability, thus high-
lighting the need of nourishing stakeholder relationships. ESG engagement, as previously
discussed, signifies firms’ willingness to commit to a benefit-sharing scheme with their
related parties. These theories substantiate the idea that ESG reporting during intense CPU
times is highly beneficial for not only firms’ owners but also other stakeholders. Since busi-
ness strategy, including ESG, is formulated and supervised by the board, corporate gov-
ernance bodies play an important role in shielding the impact of CPU on the firm through
ESG reporting.

In this vein, we expect the examined relationship is affected in the presence of some
corporate governance mechanisms.

Hypothesis 2 Corporate governance practices moderate the effect of climate policy
uncertainty on ESG disclosure.

Empirical evidence finds consensus on the jeopardizing effect of uncertainty on firms’
ability to access external capital, which in turn aggravates financial constraints (e.g., Gil-
christ et al., 2014; Pastor & Veronesi, 2013). Viewing from the information asymmetry
perspective, firms’ unwillingness to improve corporate reporting transparency is the root
of financial constraints (Ascioglu et al, 2008; Hoberg & Maksimovic, 2015). If corporate
reporting decades ago mostly related to firms’ financial performance, the growing cli-
mate awareness recently has gradually lifted the market attention to firms’ communication
of their sustainability achievement. Yet ESG disclosure is not mandatory, ignoring such
activities may undermine firms’ prospects during high CPU periods because of the soaring
sensitivity to corporate sustainability integrity from both the market and the government.
Garcia-Sanchez et al. (2019) document that financially constrained firms have better access
to external capital if they offer a greater range of information in terms of CSR initiatives to
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the market. Dhaliwal et al. (2011) point out that firms with high costs of capital are inclined
to initiate their CSR disclosure in the current year to enjoy lower capital costs in the subse-
quent periods. The coverage of sustainability content in annual reports signifies financially
constrained firms’ efforts to relieve the information asymmetry and agency problems (Mar-
tinez-Ferrero et al., 2016a, 2016b). The elevation of CPU likely complicates capital access
of firms with financial constraints as a result of an increasing aggregated uncertainty level.
Given that ESG disclosure is a device for financially constrained firms to reduce the cost
of capital, financially constrained firms should be more proactive in their ESG disclosure
during intensified CPU periods. Therefore, we predict that firms with financial constraints
show a greater engagement in ESG disclosure during intensified CPU times.

Hypothesis 3 Firms with more severe financial constraints disclose more ESG
information during heightened CPU periods.

Conceptually, ESG firms tend to highly value business ethics in their course of action,
aiming at harmonizing both economic and social goals while creating values for revolv-
ing stakeholders (Hoi et al., 2013; Jackman & Moore, 2021). By this concept, ESG firms
should not be associated with earnings manipulation since this behavior is prone to inves-
tors’ trust loss and firm value degradation. However, previous research is unable to point
out a clear directional association between ESG disclosure and earnings management.
Overall, empirical evidence proposes two competing streams of opinion. The first opinion
posits that sustainability disclosure positively correlates with innate earnings quality and is
negatively associated with opportunistic earnings manipulation (Hong & Andersen, 2011;
Rezaee & Tuo, 2019). This indicates that ESG commitment enhances reporting transpar-
ency and earnings quality by negating managerial reporting opportunism, hence corrobo-
rating the conventional viewpoint of ESG.

The second school of thought, though does not refuse the ethical aspect of ESG, argues
that ESG can be exploited in a way that serves private purposes for its users (e.g., Dang
et al., 2021; Martinez-Ferrero et al., 2016a, 2016b; Prior et al., 2008). Since ESG is highly
appreciated during this climate-sensitive era and corporate reporting materials are moving
toward balancing financial and non-financial/sustainability information, ESG is emerging
as a risk-reward factor in corporate disclosure besides financial numbers. Given managerial
discretion in picking up preferable pieces of data favored by the readers, ESG content is
likely administered to satisfy market participants. Consequently, market participants shift
part of their attention to ESG information communicated in annual reports, thus both cul-
tivating firms’ credibility in sustainability and reducing the risk of earnings management
detection. Prior et al. (2008) find that because earnings management brings private benefits
to managers at the expense of shareholders’ benefits, managers consider CSR a compensa-
tion scheme for their earnings management wrongdoings. In sum, this competing view-
point accentuates the utilization of sustainability reporting to mask their earnings manage-
ment behaviors instead of improving corporate transparency, through that raising doubt on
the conceptual and actual implementation of ESG disclosure.

The opposite views on the interaction between ESG disclosure and earnings manage-
ment pose an interesting question and compel us to delve into the effect of CPU on firms’
ESG disclosure, taking into account their earnings management practice. We do not pro-
vide a specific prediction for this potential effect.
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Hypothesis 4 Earnings-managed firms adjust ESG disclosure practices during heightened
CPU periods.

Although businesses are regarded as the main contributors to environmental degrada-
tion, the level of emissions varies not only among firms but also among industries since
some industries are more polluted in nature (Nguyen & Phan, 2020). Heavy-emitting
industry firms, with their intolerance of the environment, are highly vulnerable in climate-
sensitive times due to the market’s scrutiny of sustainability-lacking firms. Despite that
emission-intensive firms can immediately reduce emissions to please the market, a sudden
emission cut probably generates an unfavorable effect on firms’ production plans and leads
to disappointing firm performance in the subsequent periods. Otherwise, according to the
risk mitigation theory, firms may try to fence the CPU risk through ESG disclosure. Hoang
(2022) presents evidence of heterogeneous corporate reactions to heightened CPU condi-
tional on their emission level. Hoang (2022) reveals that heavy-emitting firms with tech-
nology and infrastructure concerns invest less in R&D when CPU is rising, in opposition to
the general rise in R&D investments of US firms when considering the whole study sample
of US firms. In that light, we hypothesize that heavy-emitting industry firms will disclose
more ESG information since they are liable to a greater degree of climate policy risks than
light-emitting firms.

Hypothesis 5 Firms operating in heavy-emitting industries disclose more ESG
information during heightened CPU periods.

Figure 2 shows the simplified research framework applied in this study. Besides focusing
on the relationship between CPU and ESG disclosure, we also consider the moderating
effect of corporate governance, financial constraints, earnings management, and emission
level variables on this relationship.

3 Methodology
3.1 Key variable measurement

We adopt the natural logarithm of the ESG disclosure score computed by the Bloomberg
financial database as a proxy for ESG disclosure in this study. Bloomberg’s ESG disclosure
score ranges from 0 to 100, in which O means the firm does not disclose any ESG informa-
tion, while 100 indicates that the firm discloses every detail of its ESG in accordance with
Bloomberg’s criteria.

The measure of CPU in this study stems from the study of Gavriilidis (2021). Gavrii-
lidis (2021) applies the textual analysis technique to count the number of articles contain-
ing keywords related to uncertainty in climate policy from eight leading US newspapers
and then scales the number of relevant articles in a month by the total number of articles
in that month. Afterward, Gavriilidis (2021) derives standard deviation by standardizing
the series and averages those monthly. At last, the averaged series are normalized to have a
mean value of 100 for the study period.

The textual analysis technique to construct an index has been elaborated in Baker et al.’s
(2016) seminal research paper on the economic policy uncertainty (EPU) index. Gavrii-
lidis” (2021) follows Baker et al.’s (2016) infamous methodology to archive climate policy
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Fig.2 Simplified research framework

news, that may engender uncertainties, in a CPU index. The approach of Gavriilidis (2021)
allows the author to capture the policy impact of climate change, which Engle et al.’s
(2020) climate change news does not delve into. The CPU index of Gavriilidis (2021) has
widely been adopted in recent papers such as Bouri et al. (2022), Hoang (2022), and Zeng
et al. (2022). It is noted that the data of CPU provided by Gavriilidis (2021) are originally
monthly data. Since this study aims at investigating the effect of CPU on an annual basis,
we take the average of CPU indices in a year as our proxy for CPU. The greater value of
the CPU index, the higher degree of uncertainty induced by climate policy.

3.2 Model specifications

Our baseline model to examine the effect of CPU on firms’ ESG disclosure (Hypothesis 1)
is as follows:

ESGDIS;, = g, + f,CPU, + f;CONTROLS, , +f; + f, + ¢, (1)

We follow prior studies to control for firms’ characteristics, including firm size, lever-
age, profitability, growth opportunities, capital expenditure, board size, board independ-
ence, board gender diversity, and CEO duality (see Martinez-Ferrero et al., 2016a, 2016b;
Huang et al., 2022; Yuan et al., 2022). Since some industries are more sensitive to climate
policy, industry fixed effect is incorporated into the model to capture the heterogeneous
effect of CPU. We also include time fixed effect to control for time-variant factors that may
influence our estimates of CPU.

Additional to the baseline model, we scrutinize how some firms’ attributes moderate the
impact of CPU on ESG disclosure via a range of cross-sectional tests. Model (2) below is
employed to examine our Hypotheses 2-5:

ESGDIS,, = §; + f,CPU, + f;X;, + B,CPU,, X X,, + fsCONTROLS,, +f, +f, + &,
(2)
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where X represents variables in our cross-sectional tests with regard to corporate govern-
ance, financial constraint, earnings management, industry-level emissions, and institutions.
The results of these cross-sectional tests will broaden our understanding of CPU-induced
ESG disclosure conditionally on some prominent firms’ and institutional peculiarities.

One may concern about the estimation bias caused by the non-stationarity of our panel
data. Scrutiny of our data reveals that although our study stretches across a 15-year period,
the average number of period for each firm is only 8.05 periods as a result of missing data.
According to Baltagi (2005), unit root tests for such short time series do not generate relia-
ble inferences. We, therefore, employ fixed-effect estimations to encounter the non-station-
arity issue on the ground of Wooldridge (2012) that non-stationarity is more of an issue for
fixed-effect estimations with panel data of large T and small N. Because our panel data are
characterized by large N and relatively small 7, our estimates are unlikely to be influenced
by the spurious effect.

Discussing fixed-effect estimations, Wooldridge (2012) emphasizes the need to address
potential misspecifications of non-normality, heteroskedasticity, and autocorrelation. In
light of the central limit theorem, we can relax the normality assumption in our model
as we estimate a large sample size of 18,116 observations. To correct for potential heter-
oskedasticity and autocorrelation issues, we cluster robust standard errors to firm and year
across all tests. Moreover, all continuous variables are winsorized at 1% and 99% to reduce
the outlier effect.

3.3 Sample and data selection

The initial sample of this study consists of all US-listed non-financial firms from 2005 to
2019. We exclude the financial industry from our sample due to its strict regulations and
distinguished operation nature. Observations with missing values of ESG disclosure and
CPU are also eliminated from the sample. The refinement leaves our final sample an unbal-
anced panel with 18,116 observations from 3806 firms.

Our data are collected from various sources. Firm-level data are retrieved from Bloomb-
erg financial database. Data of CPU and EPU are obtained from the website https://www.
policyuncertainty.com. Firm-level climate change exposure, risk, and sentiment data are
from Sautner et al. (2021). Board co-option data are requested from Coles et al. (2014). To
merge the firm-level data from different sources, we perform three steps. First, we match
Sautner et al.’s (2021) climate change exposure, risk, and sentiment data and Coles et al.’s
(2014) board co-option data using gvkey. Second, we search and match each gvkey with tic
as both identifiers are available on Compustats. Third, we modify Compustats’ tic to be in
the same form as Bloomberg’s Ticker and then match the two identifiers to make an aggre-
gate dataset. Monthly data of CPU and EPU are annualized using the equally weighted
method before being inserted into the aggregate dataset.

In summary, an average firm in our sample has a firm size of $1.235 billion, a debt-to-
assets ratio of roughly 50%, a negative return on assets of —10.5%, and is highly valuated
with Tobin’s Q of 2.326. A firm’s board is expected to be highly independent (78% of the
board are independent directors), but only 13.3% of the board members are females. About
43.5% of firms have CEOs concurrently holding the board chair position. In respect of
CPU, we notice that the CPU index started picking up in 2014 and sharply rose in 2016 and
2017 following the Paris Agreement, which was signed in the first half of 2016. Variable
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definition and summary statistics are presented in Panel A in Table 1, and Pearson pairwise
correlation coefficient matrix is shown in Panel B, Table 1.

4 Results and discussion
4.1 The effect of climate policy uncertainty on ESG disclosure

At first, we examine the effect of CPU on ESG disclosure by estimating Model (1). The
estimates are reported in Column 1 in Table 2. The coefficient of CPU is positive at 1%
significance level, indicating that ESG disclosure and CPU are positively correlated. The
economic meaning of this relationship is that for every one standard deviation increase in
the natural logarithm of CPU, our ESG disclosure measure rises by 0.109 standard devia-
tion (see Column 2, Table 2). This result corroborates our Hypothesis 1 that ESG disclo-
sure increases with uncertainty arising from climate policy.

To ensure the reliability of our estimates, a rich set of sensitivity tests are conducted
(see Table 2). First, we estimate the standalone effect of CPU on ESGDIS without and with
fixed effects (Columns 3 and 4) and Model (1) without fixed effects (Column 5). Second,
we estimate Model (1) with industry X year and year fixed effects, and with firm and year
fixed effects (Columns 6 and 7). Third, we exclude some highly uncertain periods to filter
the climate-unrelated uncertainties which may cause biasedness in our estimation. Particu-
larly, we regress Model (1) after excluding the 2008-2009 global financial crisis (Column
8), the Presidential election years (Column 9), and the pre-Presidential election years (Col-
umn 10). Fourth, we add several variables to control for corporate environment-related
policies relating to environmental quality management (EQMANAGE), energy efficiency
(ENERGYEFF), waste reduction (WASTE), and water (WATER) (Column 11). In all the
tests, CPU coefficients are positive and highly significant at 1% level, thus strengthening
our results.

We conduct some additional tests in Table 3, using alternative measures of CPU and
ESGDIS. Since the data of CPU are monthly based, it is possible to acquire the increasing
and decreasing weighted measures of CPU. To derive the increasing weighted measure,
we assign the weight of 1 for January, 2 for February, and up to 12 for December. We
reverse the weight for the decreasing weighted measure. The estimations of Model (1) with
increasing/decreasing weighted CPU are reported in Columns (1) and (2) in Table 3. Next,
a change in climate policy may influence both climate and economic policy uncertainties
because the new climate policy possibly entails sustainability requirements that interrupt
firms’ production plans. We attempt to separate CPU from the economic policy risk by
taking the residual of the regression of CPU on EPU (see Baker et al., 2016). The residual
is then used as a replacement for CPU in Model (1). The result of this test is shown in
Column 3. Besides, because the ESG disclosure decision of this year may be influenced by
the uncertainty in climate policy of the precedent year, we replace CPU, with CPU,_, and
regress Model (1) (see Column 4). Regarding dependent variable measurement, since the
ESG disclosure score is aggregated from the scores of environmental, social, and govern-
ance disclosure, we replace ESG disclosure in Model (1) with the disclosure of each pillar
to observe whether the effect of CPU remains unchanged (see Columns 5-7). Overall, after
replacing ESGDIS and CPU with some alternative measures, our results still hold.

To further investigate whether this effect persists in smaller samples, we carry out
some subsample tests. Table 4 reports the estimates from the regression of Model (1)

@ Springer
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Table 3 Further robustness tests—alternative measures of CPU and ESG disclosure

Variable Dependent variable: ESGDIS ENVDIS SOCDIS GOVDIS

Increasing  Decreasing Residual of CPU,_,
weighted weighted regression

CPU CPU of CPU on
EPU
1 (@) 3 @ 5) (6) (7
CPU 0.317%%%  (0.361%**  (.021%%*
(4.370) (7.795) (3.503)
CPU_I 0.134%#5%*
(6.193)
CPU_D 0.14 1%#%*
(6.193)
CPU_RES 0.176%%#*
(6.193)
L1.CPU 0.261%%%*
(8.689)
SIZE 0.122%%* 0.122%%% 0.122%#% 0.123%%*  0.391%%*% (. 144%%*F  (.02]%%*
(68.099) (68.099) (68.099) (68.448) (45.358) (37.395) (39.909)
LEV —0.000%#*  —0.000%** —0.000%** —0.000%** —0.001*** —0.000%** —0.000%**
(—9.840) (—9.840) (—9.840) (=9.900) (—6.104) (—4.216) (-6.879)
ROA —0.013%%*  —0.013*** —0.013*** —0.014*** —0.011 —0.014%*%*  —(,002%**
(—6.675) (—=6.675) (—6.675) (-6.790) (-0.676) (—2.806) (—3.582)
0 0.016%*%* 0.016%** 0.016%** 0.016%**  0.055***  0.014**%*  0.001**
(14.885) (14.885) (14.885) (14.966) (7.481) (5.761) (2.137)
CAPX 0.010 0.010 0.010 0.011 0.035 0.020 0.009*
(0.669) (0.669) (0.669) (0.710) (0.460) (0.582) (1.862)
BS 0.195%#* 0.195%%* 0.195%%* 0.194%%%  (.566%**  (.325%%*  (,048***
(15.994) (15.994) (15.994) (15.913) (9.304) (11.687) (12.616)
BI 0.307%#%%* 0.307%** 0.307%** 0.311%%*  (0.336%**%  0.434%*%*  (,]150%**
(14.132) (14.132) (14.132) (14.275) (3.265) (8.715) (20.380)
BGD 0.448%%#* 0.448%** 0.448%** 0.446%** 1.502%%*  (0.593***  0.065%**
(18.248) (18.248) (18.248) (18.121) (13.035) (10.870) (8.936)
DUAL 0.029%#%%* 0.029%%%* 0.029%#%* 0.029%**  0.040* 0.060%**  0.006%***
(5.828) (5.828) (5.828) (5.774) (1.873) (5.444) (4.798)
Industry FE 'Y Y Y Y Y Y Y
Year FE Y Y Y Y Y Y Y
Observa- 18,116 18,116 18,116 18,018 8,140 13,927 18,116
tions
R-squared  0.551 0.551 0.551 0.552 0.464 0.362 0.395

Table 3 reports the estimates of Model (1) with alternative measures of CPU (Columns 1-3) and ESG
disclosure (Columns 4-6). Robust standard errors are clustered to firm and year. Robust #-statistics are in
parentheses. The 1%, 5%, and 10% levels of significance are denoted as ***, ** and *, respectively. All
continuous variables are winsorized at 1% and 99% levels
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Table 4 Subsample tests

Variable Dependent variable: ESGDIS
Smaller size Larger size Less debt More debt ~ Lower invest- Higher invest-
ment opportu-  ment opportu-
nities nities
(eY) (@) 3) (C)) ® (0)
CPU 0.085%** 0.306%** 0.085%** 0.212%** 0.127%%* 0.147%%*
(7.961) (10.685) (3.525) (4.968) (4.406) (4.763)
SIZE 0.021%** 0.221%** 0.106%** 0.143%** 0.122%** 0.125%**
(11.650) (57.984) (42.843) (51.071) (48.296) (48.861)
LEV —0.000 —0.000%%% 0.002%** —0.000%**  —0.000%** —0.000%**
(—0.641) (=9.693) (3.303) (—8.828) (—=7.530) (=5.513)
ROA 0.002 -0.010 —0.011%#%%  —0.021*** —0.008* —0.016%**
(1.518) (—1.046) (—4.648) (—6.709) (—1.960) (=7.173)
[0) 0.001 0.047%** 0.009%** 0.030%** —0.011 0.012%**
(0.879) (14.119) (8.052) (13.841) (—0.801) (10.312)
CAPX —0.004 —0.074%%%  0.066%*** —0.033 —-0.019 0.040*
(—0.276) (=2.737) (2.739) (—1.606) (—=0.796) (1.911)
BS 0.055%** 0.323%** 0.126%** 0.2527%%* 0.181%%* 0.191%%*
(5.793) (15.143) (8.422) (13.170) (10.776) (10.902)
BI 0.104%%* 0.446%** 0.198%** 0.366%** 0.356%** 0.228%%*
(5.490) (12.321) (7.191) (11.074) (11.793) (7.304)
BGD 0.162%** 0.714%%* 0.368%** 0.513%** 0.457%** 0.433%**
(7.759) (17.131) (11.928) (13.495) (13.443) (12.278)
DUAL 0.010%* —-0.010 0.024%%** 0.029%** 0.016%** 0.044%**
(2.265) (—1.274) (3.591) (4.013) (2.326) (6.226)
Industry FE Y Y Y Y Y Y
Firm FE Y Y Y Y Y Y
Observations 9058 9058 9058 9058 9060 9056
R-squared 0.308 0.536 0.465 0.579 0.553 0.558

Table 4 reports the estimates of subsample tests conditional on firm size (Columns 1-2), debt (Columns
3—4), and investment opportunities (Columns 5-6). Robust standard errors are clustered to firm and year.
Robust #-statistics are in parentheses. The 1%, 5%, and 10% levels of significance are denoted as ***, **,
and *, respectively. All continuous variables are winsorized at 1% and 99% levels

after splitting our sample by the median values of firm size (SIZE), leverage (LEV), and
investment opportunity (Q). The subsample tests are conducted based on the premise that
sustainability disclosure varies with the three proposed characteristics (e.g., Andrikopoulos
& Kiriklani, 2013; Drempetic et al., 2020; Malone et al., 1993). In all subsample tests,
CPU’s coefficients are significantly positive at 1% level. Complementary tests on
subsamples based on Sautner et al.’s (2021) climate change exposure, risk, and sentiment
are conducted and presented in Table 5. Sautner et al. (2021) construct these measures by
implementing a keyword discovery algorithm to identify the frequency that predetermined
bigrams relating to climate change appear in earnings calls’ transcripts. Like the previous
subsample tests, we divide our sample into low and high subsamples of climate change
exposure, risk, and sentiment scores using the median values of these variables. Our
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estimates corroborate the previous subsample test results, suggesting that CPU has an
umbrella effect on not only the whole sample but also subsamples in our study.

Although CPU strongly influences corporate ESG disclosure, we are unsure whether
this effect persists with different levels of disclosure. Growing CPU entails stricter sustain-
ability requirements for firms, which is apparently more pernicious to firms that do not
previously follow a sustainability route. Therefore, less active ESG disclosers likely react
stronger to rising CPU. Furthermore, our regression of Model (1) shows that the residuals’
distribution is asymptotically normal, hinting at a possible variation in the impact of CPU
on ESG disclosure across our sample. To address this, the quantile regression method is
applied at the 10th, 25th, 50th, 75th, and 90th percentiles of the ESG disclosure score. The
estimates reported in Table 6 show that ESGDIS and CPU are strongly correlated in all
percentiles. Interestingly, the magnitude of the impact is inversely related to firms’ contem-
porary ESG disclosure practice, confirming our conjecture that ESG-inactive firms tend to
raise their disclosure level more substantially when CPU inflates. This result sweeps our
doubt about the consistency of the CPU effect.

The Paris Agreement, an international treaty on climate change, marks a milestone when
195 countries and territories join forces to tackle the climate change issue. The Agreement
requires a collaborative effort of all signatories to minimize greenhouse gas emissions as
well as to adapt to the changing climate. The birth of this multilateral agreement moti-
vates governments to implement more rigorous policies to achieve the common goal. As
industrial activities are deemed the predominant source of emissions, new climate poli-
cies mostly aim at forcing businesses to behave more responsibly for the common good.
The Paris Agreement, hence, probably induces greater corporate reactions in respect of
sustainability. To compare ESG disclosure practices before and after the Paris Agreement,
we split our sample into pre-2016 and post-2016 periods because the Paris Agreement was
opened for signature in April 2016. For each period, we estimate the coefficient of CPU in
both the bivariate regression model (consists of only ESGDIS and CPU) and the full Model
(1). Our results, as shown in Table 7, specify that the coefficients of CPU in pre-2016 tests
are statistically insignificant. Differently, we document consistent significant and positive
coefficients of CPU in the post-2016 years. Consequently, we draw that CPU is positively
associated with ESG disclosure in the post-2016 period, whereas does not affect ESG dis-
closure in the pre-2016 period. This emphasizes the vital role of the international treaty in
improving ESG disclosure among US firms.

4.2 Two-stage least-squares regressions

Although CPU is generated from government interventions to climate policies, there exists
a possibility that corporate ESG disclosure could influence climate policy decision-mak-
ing. As climate instability is posing a growing concern across the globe, the shortage of
sustainability information supplied by firms could urge the government to push forward the
mandatory disclosure of firms’ sustainability activities. Our research design, therefore, may
be susceptible to reverse causality misspecification. To investigate this possible issue of
our research design, we employ the two-stage least-squares estimation method which uses
instrumental variable(s) (IV) to estimate the predicted value of CPU (the potential endog-
enous variable) in the first stage. The predicted value of CPU is then used in the estimation
of Model (1) in the second stage.

A key step of the two-stage least-squares approach is to select legitimate IVs. In this
study, we perform two tests using different IVs. In the first test, we select the first lag of
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Table 6 Quantile regression

Variable Dependent variable: ESGDIS

10th percentile ~ 25th percentile ~ 50th percentile ~ 75th percentile ~ 90th percentile

M (2) (3) C)) (5)
CPU 0.172%%%* 0.184%#%%* 0.181%%* 0.156%%*%* 0.119%%*
(44.605) (60.911) (27.955) (14.802) (10.219)
SIZE 0.045%%*%* 0.068%#%#%* 0.107%%** 0.1427%%%* 0.147%%*
(48.140) (67.613) (63.944) (50.492) (46.070)
LEV 0.000 —0.000%*%* —0.000%#* —0.000%** —0.000%*
(0.766) (—8.134) (—8.954) (—3.070) (—2.003)
ROA —0.001 —0.006%#* —0.01 2%k —0.013%:%* —0.005
(—0.676) (—6.564) (—10.961) (—4.445) (—1.056)
0] 0.006%** 0.0097%#* 0.014%%* 0.020%%** 0.0207%#*
(8.053) (24.035) (18.389) (11.321) (16.573)
CAPX —0.022%* —0.046%** —0.028%#%%* 0.001 0.065%**
(—1.692) (—12.485) (—2.766) (0.054) (2.498)
BS 0.033%%* 0.049%%*%* 0.113%%* 0.174%%* 0.213%#*
(5.554) (10.553) (9.871) (8.509) (9.562)
BI 0.224 %% 0.303%:#* 0.381 %% 0.381 %% 0.278%#:#*
(18.800) (28.844) (20.230) (10.636) (7.329)
BGD 0.305%** 0.484 %% 0.646%%#* 0.730%%** 0.648%#%*
(19.264) (28.941) (23.506) (18.331) (15.458)
DUAL —0.006** 0.002 0.010%* 0.025%%** 0.021%%*
(—2.143) (0.649) (1.862) (3.035) (2.240)
Observations 18,116 18,116 18,116 18,116 18,116

Table 6 reports the estimates from quantile regressions at the 10th, 25th, 50th, 75% and 90th percentiles.
Robust standard errors are clustered to firm and year. Robust #-statistics are in parentheses. The 1%, 5%,
and 10% levels of significance are denoted as ***, **_and *, respectively. All continuous variables are win-
sorized at 1% and 99% levels

CPU (CPU,_,) as the IV because corporate ESG disclosure of this year cannot affect CPU
of the preceding year. Subsequently, we follow Ren et al., (2022a, 2022b) to utilize the
global temperature anomalies as the second IV for CPU.! To ensure the validity of our IVs,
we conduct specification tests to see whether our I'Vs are liable to the underidentification
and weak identification problems.

Table 8 reports the estimates of our endogeneity tests. Overall, the IV regression results
are consistent with our previous finding on the relationship between ESG disclosure and
CPU. In particular, in both tests, we document a strong positive association at 1% signifi-
cance level (i) between the IVs and CPU in the first stage and (ii) between the predicted
values of CPU and ESGDIS in the second stage. Turning to the IV specification tests, both
IVs are fairly identified, i.e., not underidentified and weakly identified, as their test statis-
tics reject the null hypotheses. On the basis of these results, we can safely conclude that our
model is not seriously influenced by the endogeneity issue.

! The data of global temperature are obtained from the US’s National Centers for Environmental
Information. Website:https://www.ncei.noaa.gov/access/monitoring/climate-at-a-glance/global/time-series
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4.3 Cross-sectional tests on corporate governance

This subsection investigates the moderating effect of some corporate governance character-
istics on the relationship between ESG disclosure and CPU. Corporate strategy, including
ESG, is more likely to be on track if directors spend more effort on their monitoring role
(Shahbaz et al., 2020). This study employs the meeting frequency per year of the board
of directors and audit committee as a proxy for director diligence to see if more attentive
boards and audit committees affect the ESGDIS-CPU relationship. The estimation results,
as reported in Columns 1 and 2 in Table 9, demonstrate that the impact of CPU on ESGDIS
is stronger if the audit committee meets more frequently. As the duty of the audit commit-
tee is to watch over the firms’ non-financial reporting function, it is logical that a higher
meeting frequency of the audit committee can facilitate swift corporate reactions to CPU.
Differently, the board takes care of more general issues; thus, more frequent board meet-
ings do not necessarily alter CPU’s impact, especially when ESG reporting is not either the
main duty of the firms or mandatory by the government.

Co-opted directors may be another source influencing the ESG disclosure decision. As
documented in Coles et al. (2014) and subsequently studies, board co-option impairs the
board function by furnishing CEOs with more discretion in decision-making. In terms of
ESG, Hoang et al. (2021) unveil that the presence of co-opted directors on board discour-
ages the ESG disclosure practice among listed US firms. However, we cast doubt on this
effect in our context since moving away from market expectations during sensitive times
could severely harm the job security of CEOs, who co-opted directors pay allegiance. We
hence test the ESGDIS-CPU relationship conditional on firms’ level of board co-option
(see Columns 3 and 4, Table 9). Using two measures of board co-option and tenure-
weighted board co-option in Coles et al. (2014), we find no moderating effect of board co-
option on the investigated relationship. This result denotes that co-opted boards seem not
wanting to obstruct ESG decisions to avert harmful CPU consequences.

Preparing for potential economic hardship, firms may tighten their policies to direct
the management to act in the interest of shareholders. For example, firms may initiate
compensation recoupment provisions to dampen managers’ self-serving intentions (e.g.,
Chen et al., 2015; Kubick et al., 2020). By regressing Model (1), replacing ESGDIS with
CLAWBACK (a dummy variable that takes the value of 1 if a firm has a CEO compensa-
tion clawback policy and O otherwise), we find a positive correlation between CPU and
CLAWBACK, suggesting that heightened CPU leads to a higher likelihood that firms adopt
compensation clawback policy (see Column 5, Table 9). Since sustainability disclosure can
mitigate future earnings risk (Arif, 2020), engaging in ESG reporting, to some extent, less-
ens CEOs’ exposure to recoupment prospects.

Although our results in this subsection substantiate the moderating effect of the audit
committee meeting frequency, other corporate governance practices do not alter the rela-
tionship between ESG disclosure and CPU. We further test the moderating effect of our
corporate governance control variables, i.e., board size, board independence, board gen-
der diversity, and CEO duality (see Columns 6-9, Table 9). We find none of these factors
affects the examined relationship. Thus, Hypothesis 2 is not strongly supported.
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Table 7 The effect of climate policy uncertainty pre-2016 and post-2016

Variables Dependent variable: ESGDIS
Pre-2016 Post-2016
Bivariate Controls included Bivariate Controls included
(eY) (@) 3) “
CPU 0.012 0.051 0.077%#%* 0.347%#%%*
(0.838) (1.164) (4.883) (14.580)
SIZE 0.118%#%* 0.130%%#%*
(50.933) (46.735)
LEV —0.000%%*%* —0.000%*%*
(—7.028) (—7.149)
ROA —0.016%** —0.013%%*
(—4.987) (—5.307)
0 0.0197%#* 0.0127%#*
(14.613) (6.408)
CAPX 0.007 —0.002
(0.325) (=0.087)
BS 0.215%%*%* 0.158%##%*
(13.867) (8.113)
BI 0.3007%:* 0.324#:%%
(10.878) (9.278)
BGD 0.4827%#%* 0.3877##*
(14.596) (10.550)
DUAL 0.0337%%% 0.026%*
(5.199) (3.251)
Industry FE N Y N Y
Year FE N Y N Y
Observations 13,939 11,396 9,234 6,720
R-squared 0.000 0.496 0.002 0.577

Table 7 reports the estimates of Model (1) pre- and post-2016. Robust standard errors are clustered to firm
and year. Robust -statistics are in parentheses. The 1%, 5%, and 10% levels of significance are denoted as
##k k% and *, respectively. All continuous variables are winsorized at 1% and 99% levels

4.4 Financial constraints and earnings management channels

In this subsection, we look at the examined relationship through the lenses of firms’
financial capacity and reporting honesty. Three measures, namely Altman Z-score,
Bloomberg default score, and Bloomberg 1-year default probability, are used as proxies for
firms’ financial constraints. As shown in Columns 1, 2, and 3 in Table 10, the coefficients
of the interaction between CPU and our constraint variables are all significantly positive,
thus signifying that the effect of CPU is more profound among constrained firms. Since
slashing information asymmetry is essential for firms to get better access to external capital,
it is logical that financially constrained firms work up their ESG disclosure to underline
their efforts in improving transparency. Besides, since the market highly appreciates ESG
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Table 8 Two-stage least-squares estimations

VARIABLES IV:CPU,_, IV: Global temperature anomalies
Dependent vari-  Dependent vari- Dependent vari-  Dependent
able: CPU able: ESGDIS able: CPU variable:

ESGDIS
First stage Second stage First stage Second stage
()] (@) 3) “
CPU,_, 0.388***
(58.815)
GTA 1.312%**
(74.080)
CPU 0.310%** 0.464%**
(15.455) (31.945)

SIZE 0.005%** 0.123%%%* 0.005%** 0.122%**
(2.834) (66.569) (3.099) (63.179)

LEV 0.000%** —0.0007%#* 0.000%** —0.0007%#*
(10.307) (—8.219) (3.866) (—10.237)

ROA —0.007%*%* —0.01 1% —0.006%#* —0.010%*%*
(=2.797) (—5.472) (—2.739) (—4.500)

(0] 0.004%** 0.016%** —0.000 0.015%**
(3.454) (14.390) (—0.385) (13.279)

CAPX 0.079%** —0.043%%%* 0.053%** —0.056%*%*
(4.504) (—2.649) (3.254) (—3.291)

BS —0.0571 %% 0.151%** 0.016 0.163%**
(—3.957) (11.593) (1.306) (12.070)

BI 0.034 0.379%** —-0.027 0.367***
(1.593) (16.717) (—1.309) (15.637)

BGD 0.446%** 0.573%** 0.186%** 0.4827%**
(17.320) (21.302) (7.731) (17.935)

DUAL —0.0347%% 0.014%%* —0.006 0.023%**
(—6.551) (2.619) (—1.144) (4.150)

Underidentification test 3257.303%** 4345.090%**

Weak identification test 3459.229%%%* 5487.777%**

Observations 18,018 18,018 18,116 18,116

R-squared 0.482 0.435

Table 8 reports the estimates of Model (1) using the two-stage least-squares method. Columns 1 and 2
report the first and second stages when the first lag of CPU is employed as an IV. Columns 3 and 4 report
the first and second stages when the global temperature anomalies are employed as an IV. Robust standard
errors are clustered to firm and year. Robust #-statistics are in parentheses. The 1%, 5%, and 10% levels of
significance are denoted as ***, ** and *, respectively. All continuous variables are winsorized at 1% and
99% levels

practices during increasing CPU periods, a commitment to ESG disclosure may generate a
magnifying effect.

Next, the impact of CPU on ESG disclosure among US firms, in consideration of their
earnings management, is studied. We use two proxies of earnings quality from Dechow and
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Dichev (2002) and Francis et al. (2005), namely RODDO02 and RQF0S5, to measure firms’
earnings management. Our results in Columns 4 and 5 in Table 10 validate our conjecture,
indicating a stronger impact of CPU on ESG disclosure among firms that manage earnings
more aggressively. This result adds to prior studies’ findings by pointing out that firms
exploit ESG reporting to offset earnings management detection risk during climate-
sensitive times.

Based on the results presented in this subsection, we validate our Hypotheses 3 and 4.
These results illuminate our thought that financially risky firms seem to act in accordance
with the market to cushion the increasing risk associated with climate policy.

4.5 Environment channel

We next examine whether firms’ ESG disclosure decisions are motivated by their real sus-
tainability achievement. Following Hoang (2022), we pay attention to the ESG disclosure
behaviors of heavy-emitting and light-emitting firms. We use two different methods to cat-
egorize firms into heavy and light emitters. The first method is to classify firms operating
in nine heaviest emitting GICS industries as heavy emitters, and others are light emitters”
(see Carbon Disclosure Project, 2012; Nguyen & Phan, 2020). In the second method, we
assign firms to the heavy emitter group if their GHG emissions (GHG/CO, emissions) are
higher than the median value, and vice versa. We report the regression results in Columns
1, 2, and 3 in Table 11. We find that the coefficients of the interactions between CPU and
the three measures of firms’ emission levels are significantly positive. These results lend
support to our conjecture that the effect of CPU is stronger if a firm is a heavy emitter.

We further test how perceived climate risk (CLIMATERISKS), equals one (zero) if firms
(do not) discuss business risks related to climate change in annual reports, modifies the
impact of CPU (see Column 4, Table 11). Moreover, firms that emit a huge deal of pol-
lutants should set out an emission reduction policy to reduce environmental consequences
(Lin & Zhu, 2019; Zhang & Vigne, 2021). We hence test the moderating effect of the emis-
sion reduction policy (EMISSIONREDUCE) on the relationship between ESG disclosure
and CPU. The results of both tests, which are displayed in Columns 4 and 5 in Table 11,
further reinforce our ground by denoting that climate change risk awareness and emission
reduction policy bolster the effect of CPU.

We then revisit Syed et al. (2022), who identify that firms cut renewable consump-
tion when CPU intensifies, to probe the firms’ resolution of ESG disclosure with regard
to renewable energy. Based on this finding, we speculate that heavy consumers of renew-
able energy consider themselves highly vulnerable to rising CPU; hence, they may increase
their ESG disclosure practice to mitigate the risk. Using the median value of renewable
energy consumption, we witness a stronger effect of CPU if firms are heavy consumers of
renewable energy. Because renewable energy is highly encouraged due to its low carbon
footprint and inconsiderable requirement of natural resources, it is justifiable why renew-
able energy users send more detailed ESG messages to the public.

The findings from the subsection emphasize that environment-damaging firms
disclose more ESG information, likely because of their higher exposure to risks induced
by changing climate policy. Additionally, firms with an appropriate awareness of climate

2 Nine heaviest emitting industries consist of Oil, Gas and Consumable Fuels; Electric Utilities; Gas
Utilities; Independent Power Producers & Energy Traders; Multi-Utilities; Chemicals; Construction
Materials; Metals and Mining; and Paper and Forest Products.
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Table 10 Financial constraint and earnings management

Variable Dependent variable: ESGDIS
Z-score BB default score BB 1-year default prob DD02 FO5
(eY) @ 3 (C)) ()
CPU 0.150%**  0.130%** 0.132%** 0.494%**  (.501%**
(6.604) (5.603) (5.747) (7.619) (7.705)
ZSCORE —0.003
(—1.098)
CPUxZSCORE 0.001%*
(2.410)
HIGHDEFSCORE —0.117%%*
(—1.965)
CPU x HIGHDEF- 0.023*
SCORE (1.810)
HIGHDEFPROB —0.105%
(= 1.770)
CPU x HIGHDEF- 0.021*
PROB (1.691)
RQDDO02 —0.225%
(—1.649)
CPUxRQDD02 0.048*
(1.692)
RQF05 —0.234%*
(—1.780)
CPU xRQFO05 0.049%
(1.806)
SIZE 0.126%**  (,123%** 0.123%** 0.123%**  (.]123%%*
(68.796) (65.660) (65.734) (63.852) (63.897)
LEV —0.000%**  —0.000%** —0.000%#* —0.000%**  —0.000%**
(—11.888) (—9.598) (—9.699) (—9.685) (=9.724)
ROA —0.010%%*  —0.014%** —0.014%%%* —0.016%** —0.016%**
(—5.185)  (—6.909) (—6.798) (—=6.990)  (=7.007)
0 0.018***  (0.016%** 0.016%** 0.017%**  0.017%**
(16.736) (13.909) (14.096) (14.507) (14.528)
CAPX —-0.018 0.011 0.010 0.022 0.021
(—1.173)  (0.681) (0.635) (1.302) (1.258)
BS 0.186%**  (.192%** 0.192%** 0.195%**  (.195%**
(15.101) (15.589) (15.571) (14.920) (14.912)
BI 0.301%**  0.306%** 0.307%** 0.311%**  0.311%**
(13.786)  (14.022) (14.072) (13.461)  (13.430)
BGD 0.439%**  (.45]%** 0.451 %% 0.438***  (.438%**
(17.794) (18.175) (18.179) (16.592) (16.567)
DUAL 0.030%**  0.029%** 0.029%** 0.029%**  0.029%**
(5.946) (5.797) (5.815) (5.483) (5.485)
Industry FE Y Y Y Y Y
Year FE Y Y Y Y Y
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Table 10 (continued)

Variable Dependent variable: ESGDIS
Z-score BB default score BB 1-year default prob DDO02 FO5
@ @ 3 “ (6))
Observations 17,997 17,987 17,987 16,109 16,093
R-squared 0.556 0.552 0.552 0.537 0.537

Table 10 reports the estimates of Model (1) under the moderating effect of financial constraint (Columns
1-3) and earnings quality measures (Columns 4-5). Robust standard errors are clustered to firm and year.
Robust #-statistics are in parentheses. The 1%, 5%, and 10% levels of significance are denoted as ***, *%*,
and *, respectively. All continuous variables are winsorized at 1% and 99% levels

risks, reflected via climate change risk discussion and emission reduction policy, have
more responsive ESG reporting than their peers.

4.6 Additional tests

The US presidential election is a unique event that may add another layer to the current
CPU level because each presidential candidate enters the election with different climate
approaches. CPU is likely even more eminent when the succeeding president comes from
a different party from the current president. For example, two of the recent US presidents,
Obama and Trump, had completely contrasting opinions about the climate issue. While
Obama—a representative of the Democratic party—strived to establish a solid regulatory
framework to stimulate corporate environmental and social responsibility, Trump—Oba-
ma’s successor from the Republican party—demolished these endeavors by rolling back
numerous initiatives enacted under Obama’s legacy and attempting to gut environmental
fundings (Popovich et al., 2021). Such discrepancy in climate attitude may introduce an
extra source of uncertainty on top of the contemporaneous effect of CPU, especially around
the year of election.

We use dummy variables ELECT and PREELECT, in which ELEC (PREELECT) takes
the value of one if the current year is an election (pre-election) year and zero otherwise, to
study the influence of election uncertainty. Columns 1 and 2 in Table 12 report the results.
We find evidence that firms tend to disclose ESG more during the election year, but not
one year ahead of the election.

Since each state has their own climate-related regulations, the risk associated with
climate policy should impact firms across states differently. The current literature suggests
that firms located in Democratic-leaning states seem to be more socially responsible than
their counterparts in Republican-leaning states through their strong support of green
energy policies and greater CSR spending (Coley & Hess, 2012; Di Giuli & Kostovetsky,
2014). The carelessness toward CSR of Republican-leaning states’ firms may trigger a
comparably stronger reaction when they encounter a foggy climate policy direction. We
disentangle this suspicion by observing how state-level political preference moderates the
impact of CPU on ESG disclosure. We create variable POLPREF, which equals one if a
firm’s headquarter is located in a Republican-leaning state in the most recent presidential
election and zero otherwise, to proxy for state-level political preference. From Column 3
of Table 12, we see that the coefficient of CPUX POLPREF is positive and significant,
thus advocating our thought on the political preference viewpoint. The results from this

@ Springer



4323

Environmental, social, and governance disclosure in response...

(L91°27)
#xLT0°0 ADNATINOISSIAG X NdD
(Lzo'L)
#4:L97°0 AONATINOISSINA
(29D
sea70°0 SYASTIALYINITO X NdD
(€LT0-)
00— SSIMALYINITO
0€5D
#x6%0°0 LINATODOHOHOIH X NdD
(PL1'T-)
#x€0C0— LINGCODOHOHOIH
(9570
P LINGOHOHOIH X NdD
(9¢6'1-)
#€81°0— LINAOHOHOIH
(0980
#4%850°0 LINGAAVAHX NdD
(1Lec-)
#x9CT0— LINGAAVAH
(¥05°0-) (¥S6'1) (9¢Lv) (¥61°9) (18%°9) (+08°S)
St00— sk LLO0 $4xL60°0 #x:x60C0 #xx£61°0 #xx0€1°0 Nndo
9) () () (€) @ )
pasn
K319u0 9[qemaul Korjod uon sIoNIWL ‘QD/OHO SINIWR HHO saLgsnpur Sumnue
USIY SNSIOA MO -ONPRI UOISSTWH SYSLI )W) USIH snsI1oA Mo USIH SnsIoA Mo -KABQY SnsIoA JYSI]
SIAHSH 21qeLrea juapuadog QIqeLIeA

JUQWUOIIAUY || d]qel

pringer

N's



H.V.Hoang

4324

(IeLo (eson (686'ST) (06¥°9) (L06°9) (oge81)
488170 #5510 #xx8EV0 #35:xVLT0 #3767 0 #5x057°0 and
(6£¥°€) (988°01) (Lveon 0LS'D (S6¢D) (Lervn)
#4577C°0 ##1£0C°0 ##£85C°0 9L0°0 8900 ##%80€°0 194
Or6'y) (8sT°0D) (9g€’sn) (1v0'6) (068'8) (6L091)
#xx70C0 #x011°0 #xx81C°0 #5x [ST0 #5x[1SCT0 #£x961°0 Sq
(€€T0-) 91D r9e' D) (161°0) (Treo) (668°0)
€100— 9100 €200 8000 0100 7100 XdVD
(9€1°€) (658°€) (rv6'L) (0010 (LS8'D (€18v1)
#5100 #35x700°0 #0100 #:600°0 %L00°0 #5x910°0 0
©110-) (z96'C-) (986's—) (S15°0-) (ses0-) (869'9-)
2000~ ##4500°0— ##5£10°0— 8000~ 6000~ #xxE£10°0— vOd
(821'c-) (€Tes—) (Sor's—) (696'1-) (seL'1-) (1zL6-)
#x000°0— #%xx000°0 — #xx000°0 — #x000°0— %0000 — ##x000°0— AdT
(01701 (06T°CE) (€91°28) (86%'11) (€1¥°01) (€L9°L9)
#%xxCLO0 #%%CS0°0 #xx901°0 #%%C90°0 #%x850°0 #%xCC1°0 HZIS
(Ts19)
#4:5L80°0 ADYANTIMEANTIHOIH X NdO
(€90°€-)
#4017 0— ADYANIMANTIHOIH
() () ) (€) @) (M
pasn
K319u9 9[qemaual Korjod uon sIoNIWS ‘Q)/OHOD sIopIue HHO saLgsnpur Summue
USTH SNSIoA MO  -ONPAI UOISSTWH SYSII QjewI) USTH sns1oa Mo USTH snsioa Mo -Kaeay snsioA ST
SIAHST :o1qerrea yuapuadoq J[qeLIBA

(ponunuoo) || ajqeL

pringer

A s



4325

Environmental, social, and governance disclosure in response...

S[OA9] %66 PUE % e PIZIIOSUIM QI8 SI[qELIEA SNONUNUOD [V "A[ATI0AdSAT , PUR ‘4 y yuy SB PAIOUSP TC QOULOYTIUSTS
JO S[9AS] %0 PUB ‘%G ‘%] YL, seseyjuared ur aIe sonsne)s-7 }Snqoy Tk pue WL 0) PAIAISN[O dIe SIOLID pIepue)s 1snqoy ‘(9 uwnjo))) uondunsuod A310us s[qemauar pue
‘(¢ uwno)) Aorjod uonONPaI UOISSTW “( UWNOD)) SYSII ABWI[D ‘(g—] SUWN[OD)) SUOISSTWD SULIY JO 10910 JureIopow ay) Jepun () [OPOJA JO sjewnsa ay) sytodar [T 9[qe],

91€°0 1€L°0 1€5°0 0€°0 0€°0 1660 parenbs-y
(440! LLV'ET 89°€El £SH'E LT 91181 SUONeAILSqQO
A A A A A X HA e
A A A A A A Hq Ansnpuy

rev'z-) (6L1°9) (096'9) WrTe) (291°9) (LeL o)
#x6C0°0— w33 L 000 #35:x070°0 #3:600°0 #3:600°0 #%:6C0°0 vna

9) (©) (2] (©) @ (n

pasn

K319u9 9[qemaual Korjod uon sIoNIWS ‘Q)/OHOD sIopIue HHO saLgsnpur Summue

USTH SNSIoA MO  -ONPAI UOISSTWH SYSII QjewI) USTH sns1oa Mo USTH snsioa Mo -Kaeay snsioA ST
SIAHST :o1qerrea yuapuadoq J[qerIeA

(ponunuoo) || ajqeL

pringer

As



4326

H.V.Hoang

Table 12 Additional tests

Variable Dependent variable: ESGDIS
Election years Pre-election years Political preference
1 (@) 3)
CPU 0.137%%* 0.1917%%%* 0.126%**
(6.193) (5.239) (5.504)
ELEC —0.3827%%*
(—2.664)
CPUXELEC 0.059%%*
(2.057)
PREELECT —0.287
(—1.602)
CPU x PREELECT 0.037
(0.950)
POLPREF —0.165%**
(—2.667)
CPU xPOLPREF 0.030%%*
(2.283)
SIZE 0.122%%% 0.1227%:#* 0.1227%:%*
(68.099) (68.099) (68.194)
LEV —0.000%#* —0.000%%#* —0.000%%**
(—9.840) (—9.840) (—9.940)
ROA —0.013%#%:* —0.013%** —0.013%**
(—6.675) (—6.675) (—6.662)
(0] 0.016%** 0.016%** 0.016%**
(14.885) (14.885) (14.679)
CAPX 0.010 0.010 0.009
(0.669) (0.669) (0.561)
BS 0.195%%* 0.195%#%* 0.195%%*%*
(15.994) (15.994) (15.974)
BI 0.307%** 0.307%#%** 0.308%***
(14.132) (14.132) (14.201)
BGD 0.448%%* 0.448%%* 0.441%**
(18.248) (18.248) (17.887)
DUAL 0.0297%** 0.0297%#* 0.0297%**
(5.828) (5.828) (5.822)
Industry FE Y Y Y
Year FE Y Y Y
Observations 18,116 18,116 18,116
R-squared 0.551 0.551 0.551

Table 12 reports the estimates of Model (1) under the moderating effect of presidential election events (Col-
umns 1-2) and state-level political preference (Column 3). Robust standard errors are clustered to firm and
year. Robust 7-statistics are in parentheses. The 1%, 5%, and 10% levels of significance are denoted as ***,

*#* and *, respectively. All continuous variables are winsorized at 1% and 99% levels
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subsection suggest that firms’ ESG disclosure inclination is driven by not only firm factors
but also surrounding contexts.

In sum, we bring to light a robust, positive impact of CPU on corporate ESG disclosure
among US-listed firms, manifesting that the climate efforts of the US government seem to
start showing desired effects. However, climate actions cannot progress without corporate
cooperation since ESG reporting is not mandatory. It is worth noting that a business’s ulti-
mate goal is to maximize its owners’ wealth; thus, with the presence of the government’s
climate interventions, the ESG strategy should be redirected to supplement that ultimate
goal. In light of this conjecture, we conduct additional tests to see whether firms pursue
ESG disclosure for private benefit. Mentioning ESG strategy, it is necessary to distinguish
between active and defensive responses to ESG. According to Siltaloppi et al. (2021),
active navigation of ESG refers to the integration of ESG into the strategy while ensuring
the long-term balance of the business. Conversely, defensive navigation of ESG is regarded
as the compromise of some ESG measures to resolve a few emerging issues in the short
term. The results of most additional tests (e.g., financial constraints, earnings management,
emissions, consumption of renewable energy, climate change risks) indicate that firms
communicate ESG information when they are highly exposed to heightened CPU or finan-
cially weaknesses. In other words, many US firms report ESG for defensive purposes. Our
test on the impact of CPU before and after 2016 substantiates this proposition as corporate
ESG disclosure only becomes more prevalent post-2016, which matches the time the Paris
Agreement turns effective.

5 Conclusions

Investors are unwilling to compromise when it comes to the climate and the environment.
Since corporate activities are deemed the main contributor to global emissions, the mar-
ket immediately shows its discontent and is ready to penalize any firms with mischievous
environmental attitudes. We find that US firms increase their ESG disclosure in heightened
CPU periods, consistent with the proposition that firms show stronger commitment to ESG
practices when uncertainty elevates. Further analyses reveal that the effect of CPU is more
profound among firms with more frequent audit committee meetings, financial constraints,
more manipulated earnings, greater emissions and renewable energy consumption, and bet-
ter awareness of climate change risks. This effect is also more salient in presidential elec-
tion years and in Republican-leaning states. Our results suggest that although the impact of
CPU clouds all US firms, the ESG disclosure decision among US firms varies with differ-
ent firms’ internal and surrounding settings.

Our findings deliver some implications for investors and regulators. Because ESG report-
ing is voluntary in the USA, US firms have full discretion in selecting advantageous ESG
information, favorable to the market, to materialize in non-financial reports. Investors, hence,
should not fixate on firms’ reports but closely observe their environmental performance and
other components of the financial reports to have a bigger picture of the firms’ overall health.
Besides, as indicated in our findings, some firms employ ESG disclosure more aggressively
in times of heightened CPU, such as firms with financial hardship and with greater exposure
to CPU risks. Investors are advised to pay closer attention to those specific corporate aspects.

From the regulation viewpoint, firms should show greater commitment to sustainability on
a regular basis, starting with being more responsive to public demand for ESG transparency.
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Although the Securities and Exchange Commission (SEC) is working toward forming a com-
plete regulatory framework for ESG disclosure, such as providing guidance for specific ESG
metrics in public filings and revising several regulations of ESG reporting, SEC should push
forward the mandate of ESG reporting among US publicly listed firms. Such enforcement
would make ESG reporting a regular activity rather than a situational reconciliation for urgent
occasions.

The findings from this study consolidate the empirical consensus on firms’ increasing
engagement in sustainability in response to climate-related risks induced by rigid climate poli-
cies in recent years. This study’s results, however, may not hold in less developed markets
where the government has to concentrate their resources to boost economic activities. These
markets must, to some extent, compromise between the environment and short-term economic
benefits, thus offering an interesting setting for future studies.

Another limitation of this study is that we have not dissected the truthfulness of sustain-
ability reporting when CPU rises. It is naive to assume firms’ honesty in sustainability report-
ing. As discussed above, while some firms disclose their ESG activities to communicate
their sustainability progress, some others beseech market tolerance by manipulating sustain-
ability information to mislead investors and authorities. For example, Volkswagen’s scandal
of manipulating emission specifications of their cars’ engines during the laboratory testing
process (Ewing, 2018). Some observable problems of ESG reporting such as a lack of man-
dates and auditing, and bewildering information can facilitate firms’ sustainability reporting
misconduct (Pucker, 2021). Future research may find it fascinating to delve into this research
direction.

Despite figuring out that US firms manage their ESG disclosure to shield their exposure to
CPU, our results are likely driven by a large proportion of defensive firms in our sample due
to the voluntary nature of ESG reporting. This study is short in a way that we are unable to
delve into the responses of firms which are active navigators of ESG due to data constraints.
Because active navigators of ESG incorporate ESG into their long-term strategy to foster their
sustainable development and have established their ESG image (Siltaloppi et al., 2021), they
may not necessarily manage ESG disclosure in the same way as highly CPU-exposed firms.
This perspective offers a promising research avenue relating to ESG reporting.
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