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A B S T R A C T

Climate regulatory risk is becoming increasingly important, yet its implications for firms' information environ
ments and insider behavior remain unclear. We examine how climate regulation affects insiders' trading prof
itability using the staggered finalization of state climate adaptation plans (SCAPs) in the United States over the 
period 1996 to 2021. Climate regulation may influence insider trading profitability through competing channels. 
Increased regulatory uncertainty can enhance insiders’ informational advantages, while heightened scrutiny, 
improved disclosure, and stronger internal monitoring can constrain them. We find that SCAP finalization is 
associated with a significant decline in insider trading profitability, with stronger effects for firms facing greater 
climate-related uncertainty and risk exposure.

Overall, the evidence indicates that transparency and monitoring effects dominate, reducing information 
asymmetry and insider gains. These findings highlight how climate policy shapes firms’ information environ
ments and limits insider advantages, with implications for market transparency and regulatory effectiveness.

1. Introduction

With climate-related plans and policies becoming more prevalent to 
address climate risks, firms face significant pressures to improve their 
environmental performance and reduce carbon emissions (Bartram 
et al., 2022). Uncertainties generated by climate-related policy have 
major effects on a firm's investment decisions (see, e.g., Choi et al., 2020; 
Berestycki et al., 2022). Additionally, Ilhan et al. (2023) find that 
institutional investors perceive that climate regulatory risks have 
negative financial implications for firms. Importantly, prior studies 
suggest that firms tighten their monitoring to mitigate financial risk 
exposures when they face climate regulatory risks (He et al., 2023; Ma 
et al., 2025b). Even though, effective monitoring can affect a firm's in
formation environment and deter insiders to exploit their private in
formation on the firm to earn abnormal trading profits (Gu and Li, 2012; 
Wu, 2021), there is a paucity of literature examining the governance 
effect of climate regulatory risk on insider trading profits. In fact, there is 
no clear evidence whether insider trading profitability will be higher 
(lower) using their private information on how a firm plans to tackle the 
climate regulatory risk (due to the additional scrutiny brought by the 
climate regulatory compliance). Understanding this relationship is 

important because it shows whether regulatory scrutiny may limit 
opportunistic behaviour. The findings inform policymakers, investors, 
and managers about how governance and disclosure shape market 
integrity under climate-related regulations.

In this paper, we address this research question by using the stag
gered finalization of state climate adaptation plans (SCAPs) in the 
United States (US) as a proxy for climate regulatory risk. We use SCAPs 
to identify a firm's climate regulatory risk because the finalization of 
these plans represents the materialization of climate regulatory risk by 
reinforcing the state's commitment to take stricter regulatory actions for 
any apparent violations (He et al., 2023; Ray and Grannis, 2015). So far, 
twenty-one states have finalized their climate adaptation plans.

The United States provides a particularly suitable setting for this 
analysis due to its decentralized approach to climate regulation, where 
policies are developed at the state rather than the federal level. This 
regulatory fragmentation is important for our empirical design, as the 
staggered finalization of SCAPs generates variation in the timing and 
nature of policy signals across jurisdictions. Leveraging this state-level 
variation, we examine within-firm changes in insider trading profit
ability around a climate-related regulatory shock while controlling for 
common time effects. While features such as federalism, disclosure 
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requirements, and enforcement shape the empirical, the underlying 
mechanism, how insiders respond to regulatory information and 
compliance pressures, has broader applicability, even if the magnitude 
of the effect may differ across institutional settings.

SCAP implementation indicates a higher chance of future climate 
related regulatory measures (thereby, increasing climate regulatory 
risks), as state governments show their dedication to addressing climate 
events and improving state preparedness.1 It is unclear ex-ante how 
climate regulatory risk may affect insider trading profitability. On one 
hand, insider trading profitability could reduce due to better informa
tion environment caused by greater monitoring and scrutiny. For 
example, extant literature suggests that firms might face large compli
ance costs if they violate the climate guidelines after the finalization of 
SCAP. Therefore, firms tighten their monitoring and risk taking to avoid 
hefty fines caused by a breach (He et al., 2023). This can incentivize 
firms to maintain better information environment by ensuring adequate 
disclosures on their compliance process to hedge against climate related 
regulatory risks. Overall, under this scenario, insiders' reduced capacity 
to profit on the private information about a firm's climatic compliance 
leads to a decrease in insider trading profitability.

On the other hand, insider trading profitability might increase after 
the finalization of SCAP. Specifically, the finalization of SCAP might 
incentivize firms to increase information asymmetry between insiders 
and outsiders due to three reasons. First, firms can increase opacity in 
revealing material information to outsiders to protect their intellectual 
property associated with the green innovation, which is a part of the 
compliance process with SCAP. Second, firms may try to withhold from 
disclosing environmental information following a SCAP, in attempt to 
avoid damaging their market value and/or reputation. Three, some 
firms may see environmental disclosures as not important and refrain 
from disclosing, thereby, potentially not be subject to the impending 
compliance costs. However, information opacity induced by SCAP 
finalization might create more opportunities for insiders possessing 
material information and being capable of timing trades to make profits 
in a market with heightened regulatory uncertainty.

These opposing predictions give rise to two competing mechanisms. 
First, climate regulatory uncertainty may widen information asymmetry 
because insiders are better positioned than outside investors to interpret 
the likely compliance costs, disclosure choices, and strategic responses 
associated with evolving climate regulation. Second, the same regula
tory shock may intensify scrutiny from regulators, investors, and boards, 
encouraging firms to improve disclosure quality and strengthen internal 
monitoring, thereby reducing insiders’ ability to profit from private 
information. Accordingly, the net effect of climate regulatory risk on 
insider trading profitability is an empirical question.

In this study, using a sample of 205,202 U.S firm-year observations 
during 1996 to 2021 and employing a difference-in-differences (DiD) 
framework, we calculate and then compare the insider trading 

profitability of the firms headquartered in states following SCAP final
ization with those in states without SCAPs.2 We focus on non-routine 
insider purchases, consistent with prior research, and employ three- 
and six-month cumulative abnormal returns to gauge insider trading 
profitability (Cohen et al., 2012; Rahman et al., 2021). We find that 
firms headquartered in SCAP adopting states experience a reduction in 
3- and 6- month insider trading profitability by approximately 5.9% and 
6.9% relative to the counterpart firms from the remainder firms in the 
post-SCAP periods. This finding is robust to alternative measures of in
sider trading profitability and after controlling for a variety of 
time-varying characteristics as well as time and year fixed effects. We 
also employ a dynamic DiD regression framework to identify the exact 
timing of the treatment effect in order to ensure our results are not 
driven by any non-parallel insider trading profitability trends prior to 
the finalization year. We find our results satisfying the parallel trends 
assumptions.

Next, we explore whether any mechanisms and different channels 
through which SCAP affect insider trading profitability. For instance, 
first, we explore the effect to which the variation in SCAPs as measured 
by total goals (SCAP intensity) influences insider trading profitability. 
Our subsample tests shows that the negative treatment effect of SCAP 
finalization is more pronounced for treated firms headquartered in states 
with a low number of total goals. Second, we examine the possible ef
fects of climate risks and uncertainty on the effect of SCAP on insider 
trading profitability. Using climate policy uncertainty, environmental 
rating, environmental risk, climate change risk and asset redeploy
ability, we find the results consistent with our expectations that SCAPs 
mitigating effect to reduce insider trading profitability is more pro
nounced when firms face high climate related uncertainties and physical 
asset risks.

Third, we examine the effect of information transparency on the 
association between SCAP and insider trading profitability. We use three 
proxies to capture a firm's information environment - analyst forecast 
dispersion, opacity, and firm size. Supporting our argument that SCAP is 
associated to better information environment, we find that better in
formation environment in firms with SCAP further reduce insider 
trading profitability. Overall, these findings support our expectations 
that firms improve their information environment with disclosures in 
the post-SCAP periods, thereby reducing the value of insiders' infor
mation and restricting opportunistic insider trading behaviour.

Finally, existing literature suggests effective governance can restrict 
insider trading profitability (see, e.g., Dai et al., 2016; Bricker and 
Markarian, 2015), we therefore test for the effects of strong monitoring 
and governance. We use several proxies to measure monitoring and 
governance - institutional holdings, blockholdings, external takeover 
threats, and CEO power. Our results suggest that firms do tighten their 
monitoring in the post-SCAP periods, leading to reduced opportunities 
for insider trading profitability.

Our study contributes to the growing literature on climate finance 
and insider trading in a number of ways. First, we contribute to the in
sider trading literature. Specifically, existing literature primarily ex
amines the relationship between economic and political risks and insider 
trading profitability (see, e.g., El Ghoul et al., 2022) and show a positive 
association. Our study contributes to this stream of research by focusing 
on SCAPs as a form of climate regulatory risk. Our findings suggest that 
the finalization of SCAPs has an opposing effect to other macro-policies, 
whereby firms elect to increase disclosures and tighten internal moni
toring in the post-SCAP periods, leading to reduced insider trading 
profitability. Second, we contribute to the scant literature on climate 
regulatory risks captured by SCAP finalization by adding to the SCAP 
literature and showing that apart from affecting financial decisions 

1 Prior research provides anecdotal evidence that regulatory risks associated 
with climate policies can impact financial stability in the similar way the 
physical risks of climate events affect the value of assets. Importantly, climatic 
risks can lead to liability risk (from increased compensation paid to economic 
agents affected by climate change) and transition risks that can result in an 
adjustment of asset prices (Capasso et al., 2020). In contrast, Seltzer et al. 
(2022) find that climate regulatory uncertainty motivates bond market partic
ipants to respond to firms' environmental performance, affecting their expo
sures to climate risks. Interestingly, Ramelli et al., (2019) find carbon intensive 
firms benefited following Donald Trump's surprise election victory in 2016, as 
expectations about future climate policy shifted. In fact, Trump's surprise 
election and the appointment of Scott Pruitt as head of the Environmental 
Protection Agency (EPA) on December 7, 2016, reinforced Trump's views 
against environmental protection rules and plans (Ramelli et al., 2019). Overall, 
firms located in states with clear policies (such as, SCAP) to address climate 
issues have higher climate related regulatory risks than the firms located in 
states with no such plans.

2 Consistent with a substantial body of prior literature (e.g., Korniotis and 
Kumar, 2013; Dessaint and Matray, 2017; Malik et al., 2025), we define firms' 
location based on the location of their corporate headquarters.
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through leverage and compensation policy (He et al., 2023; Kovacs 
et al., 2025), SCAP can also affect insider trading profitability. Third, we 
contribute to the broader area of the effectiveness of the climate policies. 
While climate adaptation plan requires government planning, resource 
investment, and policy intervention, our study will be of highly relevant 
for policy makers in US state levels. Our study shed lights on the several 
mechanisms through which SCAP can affect diverse stakeholders, hence, 
can help other states who are in the state of considering to adopt climate 
adaptation plans.

The remainder of the study is organized as follows. Section 2 presents 
existing literature review and hypothesis development, while section 3
describes our data, sample selection, variable construction, and empir
ical models. Section 4 presents the empirical results and discussion while 
section 5 presents robustness analyses and cross-sectional tests. Section 
6 concludes the study.

2. Background of SCAP, literature review and hypothesis 
development

2.1. Background of SCAP and related research

State climate adaptation plans (SCAPs) refer to state level climate 
plans in the United States, the finalization involving the states outline of 
recommendations, measures, and goals to reduce emissions and prepare 
for climate change (He et al., 2023). The process of state planning in
volves first the adoption, followed by the finalization (Ray and Grannis, 
2015).3 SCAPs vary in their scopes, goals, and objectives, however they 
target a goal of environmental protection and strategizing how to cope 
with climate events (Kovacs et al., 2025). Whilst state level planning is 
not going to sufficiently prepare states for climate impacts (Ray and 
Grannis, 2015), action is an important step in a national response to 
climate change and can play an important role in preparing residents for 
future climate challenges (Kovacs et al., 2025). Currently, 21 states have 
finalized SCAPs (Appendix B). Rai (2020) finds that states with previous 
engagement in mitigation policies are more likely to adopt adaptation 
plans, additionally, it is the number of environmental groups that lead 
states to develop plans of greater detail, however, opposing group 
pressure from carbon-intensive sectors reduces the probability of SCAPs 
being adopted.

Ray and Grannis (2015) find significant variation in SCAPs across 
states, visible in the plan development, plan content, and plan imple
mentation progress. Although previous research do not find any 
empirical evidence on the impact of SCAP variation due to SCAP comes 
from through legislation or through executive orders (Ray and Grannis, 
2015; Kovacs et al., 2025). The variation seen in plan development is 
possibly the result of political factors, government and 
non-governmental capacity, and climate vulnerabilities (Ray and 
Grannis, 2015), this development having potential to influence volun
tary corporate climate behavior (Kovacs et al., 2025). Rai (2020) finds 
U.S. states have greater motivation to adopt policies when they face 
greater climate vulnerability in their own state. Evidence of variation in 
SCAP's across different states, Florida has 28 goals whilst at the other 
end of the spectrum, Massachusetts has 373 goals, going beyond the 
focus on laws and planning strategies to target post-implementation and 
monitoring (Rai, 2020). Moreover, Ray and Grannis (2015) identify nine 
sectors to categorize the recommendations in each states adaptation 
plan, namely Agriculture; Biodiversity; Coasts/Oceans; Emergency 
Preparedness; Forestry; Infrastructure; Public Health; Water; and Other. 
The authors suggest the sectors covered in a state's plan reflect the states' 
own vulnerabilities that are of greatest concern which is consistent with 
prior related research (e.g., Koski and Keating, 2018).

Examining the broader socioeconomic consequences of SCAPs, He 
et al. (2023) find an association between firm uncertainty surrounding 
the implementation of SCAPs and the number of goals and objectives in 
the SCAP. Fewer SCAP goals indicate that whilst the state is committed 
to taking further climate action, the detail of this future action is unclear, 
thus creating greater uncertainty. The authors find perceived regulatory 
risk is significantly higher for firms in states with a low number of goals, 
suggesting firms view fewer goals as a weakness and greater risk. 
Nevertheless, authors observe firms in SCAP adopting states potentially 
face greater legal liabilities and compliance costs, thus it is logical firms 
associate less detail in SCAPs with greater uncertainty, this posing a 
greater threat to shareholder wealth. Subnational climate initiatives 
such as SCAPs have potential to increase the perception of business risk 
as well as convince market participants of the government's commit
ment to mitigate climate events. Ilhan et al. (2023) find institutional 
investors perceive climate regulatory risks as having been materialized 
and having negative financial implications for firms. Interestingly, Hart 
(1995) states corporate climate actions are value-enhancing to a firm, 
preventing pollution and allowing a firm to lower costs in the long-term.

Following the finalization of SCAPs, firms increase their leverage 
relative to firms in non-affected states, evidence suggesting this increase 
isn't simply due to firms needing to finance short term compliance costs, 
as results are also driven by long-term leverage (Kovacs et al., 2025). He 
et al. (2023) provide further support for firms perceiving the effects of 
SCAPs as both short and long term, finding firms decrease both the 
cash-based and equity-based components of executive pay following 
SCAP finalization. The authors find shareholders react to SCAPs by 
reducing executive risk-taking incentives, these risks are often associ
ated with higher compliance costs. The finalization of SCAPs leads to a 
significant increase in perceived climate regulatory risks of local firms, 
resulting in a reduction in firm executive compensation (He et al., 2023). 
Interestingly, the effect is more pronounced for firms in states with less 
detailed goals in their SCAPs and for firms with greater sensitivity to 
climate regulatory risk, i.e., greater environmental concerns. Kovacs 
et al. (2025) results support this, finding the effects of SCAPs on firms 
increasing their leverage are far stronger effect when there is greater 
environmental concern among local residents. Affected firms increase 
their investment in green technology and innovation post finalization, 
strategically allocating more of their investments to R&D to fund 
long-term green innovation projects. Given the uniqueness of environ
mental regulation and information, along with evidence firms increase 
their spending in R&D, SCAPs are likely to increase information asym
metry. Following (Hart, 1995), these actions should be value enhancing 
to affected firms, however the question arises as to whether the market 
focuses on the value enhancing aspect or the perceived increase in risk, 
assuming firms are willingly disclosing such information. He et al. 
(2023) find CEO pay becomes less dependent on the treated firm's 
financial profitability and stock volatility, however, there is an increase 
in executive pay being linked to corporate environmental performance 
following the state SCAP finalization, providing greater incentive for 
executives to increase investment in environmental activities.

Ultimately, the finalization of SCAPs represents a material increase 
in perceived climate regulatory risk (He et al., 2023), as future actions 
following SCAPs will potentially lead to greater compliance costs as 
firms are forced to increase investment in green technologies and reduce 
their carbon footprint. The response of firms to this increase in climate 
regulatory risk may depend on their environmental footprint at the time 
of SCAP finalization, however, evidence suggests firms allocate greater 
investment to innovation in order to meet and prepare for environ
mental requirements imposed by the state government.

2.2. Research on corporate governance, information asymmetry, and 
insider trading profitability

Prior research documents that firms without effective governance in 
place, may experience significant agency costs if managers place their 

3 Finalization represents the materialization of climate regulatory risk and 
the state's signal of its commitment to further regulatory action (He et al., 
2023).
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own self-interests of maximizing wealth ahead of and at the detriment to 
other stakeholders (Jensen, 1986). Nevertheless, Ang and Cox (1997)
suggest both internal and external governance mechanisms are required 
to reduce agency costs related to insider trading through stronger 
external monitoring. On the one hand, a strand of research focuses on 
the impact of corporate governance on insider trading because effective 
firm governance has wide ranging benefits for organizations (Bricker 
and Markarian, 2015 ). On the other hand, a transparent information 
environment helps to promote market efficiency and reduce informed 
insider trading, evidence suggesting a negative relation exists between 
firm information transparency and the volume and profitability of in
sider trades (Gu and Li, 2012).

Shaukat and Trohanowski, (2018) document a strong association 
between board governance and firm operating performance, implying 
stronger monitoring is likely associated with better oversight. More 
specifically, Galbreath (2010) documents that larger boards and sepa
rate CEO-board chair roles are both associated with firm performance in 
terms of governance practices that address climate change. Similarly, 
Dai et al. (2016) conjectured and find the relation between strong 
governance and reduced insider trading profitability that attributed to 
several mechanisms including restricted insider trading including 
increasing the likelihood of adopting ex-ante preventative measures 
such as voluntary insider trading policies, implementing policies more 
effectively, and taking ex-post disciplinary actions against informed 
transactions. Jagolinzer et al. (2011) find active ITP monitoring by 
general counsel is associated with reduced insider trading profitability, 
suggesting the choice of corporate governance, in this case the role of 
general counsel, directly affects how insiders make use of non-public 
information.

Research shows that insider profitability is higher for firms operating 
in poor information environments (Li, 2020), however, insider pur
chases are significantly lower if the firms are followed by a greater 
number of financial analysts (Frankel and Li, 2004). Number of studies 
provide consensus on the negative relation between the level of insider 
trading and information transparency (Gu and Li, 2012; Lee et al., 
2014).

Interestingly, information asymmetry increases with product market 
competition, for instance, Rahman et al. (2021) find an association be
tween insider abnormal returns and highly competitive industries, re
sults more pronounced for firms with ambiguous and low levels of 
voluntary disclosures. Similarly, El-Khatib et al. (2021) find a strong 
association between higher social capital and insider trading gains, 
abnormal returns being the largest for firms that are riskier, subject to 
high information asymmetry, or associated with weaker corporate 
governance. Taken together, these results suggest firms with poor 
governance and low disclosures allow opportunistic insiders to take 
advantage of information asymmetry (Chae, 2005).

2.3. Hypothesis development

A limited number of studies examine the socioeconomic implications 
of SCAPs (e.g., Kovacs et al., 2025). He et al. (2023) show that firms 
headquartered in states adopting SCAPs face greater legal liabilities and 
compliance costs, increasing regulatory uncertainty and the potential 
downside risk to shareholders in the event of non-compliance. In 
response, firms may strengthen internal governance and increase the 
timeliness and detail of their disclosures to communicate their compli
ance efforts and mitigate adverse market reactions. Prior literature 
suggests that firms use disclosure strategically to preserve firm value, 
particularly during periods of heightened uncertainty (Kaplanski and 
Levy, 2010; Ahsan and Qureshi, 2021; Hoang, 2023).

These responses are likely to improve the overall information envi
ronment of the firm. Existing evidence shows that greater transparency 
reduces information asymmetry and limits insiders' ability to generate 
abnormal trading profits. For example, Gu and Li (2012) and Wu (2021) 
document a negative relation between information transparency and 

insider trading profitability, while Brown and Hillegeist (2007) show 
that higher-quality disclosures reduce information asymmetry. In this 
context, SCAP finalization may constrain insiders’ ability to profit from 
private information, as increased disclosure and enhanced monitoring 
reduce informational advantages.

At the same time, regulatory developments may introduce additional 
complexity. Firms in SCAP-adopting states are shown to increase in
vestments in green technologies and innovation (Heo, 2024), which may 
temporarily increase information asymmetry due to the proprietary 
nature of R&D and the strategic protection of intellectual property. This 
effect may create opportunities for insiders to benefit from private 
information.

While these forces operate in opposite directions, the enhanced 
scrutiny, disclosure, and monitoring associated with SCAP imple
mentation are expected to dominate. Accordingly, we predict a net 
reduction in insider trading profitability following SCAP finalization. 

H1. Firms headquartered in states that implement SCAP have lower 
insider trading profitability.

Fig. 1 summarizes the expected direction of the main relationships. 
SCAP finalization increases climate regulatory risk, which can affect 
insider trading profitability through two intermediate channels: changes 
in information asymmetry and changes in monitoring and enforcement 
intensity. The empirical tests that follow are designed to map directly to 
these channels.

3. Data and methodology

3.1. Data and sample

We examine the effect of state climate adaptation plans on insider 
trading profitability by considering a sample of U.S firms from 1996 to 
2021. We start with companies listed on the New York Stock Exchange 
(NYSE), American Stock Exchange (AMEX), and NASDAQ. We collect 
analyst data from Thomson Reuters I/B/E/S database, firm fundamental 
data from COMPUSTAT, and stock returns data from the Center of 
Research in Security Prices (CRSP). For simplicity we limit our sample to 
CRSP share codes 10 and114

Following prior studies (see, e.g., Rahman et al., 2021) we include 
transactions of top executives including CEOs, other top-level managers, 
directors and other managers, and large stockholders. Our sample in
cludes transactions without missing data and verified for accuracy by 
Thompson Reuters and indicated by cleanse codes of R, H, L, C, or Y.5

Following prior studies, we remove any transaction that has below 100 
shares per transaction (Gao et al., 2014; Frankel and Li, 2004), we 
include only open-market transactions and exclude firms with stock 
prices below $2 (Frankel and Li, 2004; Lakonishok and Lee, 2001).

We collect SCAP information from the Georgetown Climate Centre 
(GCC), one of the leading information sources for the nation's climate 
change related strategies.6 This data source has been extensively used in 
prior SCAP related research (Kovacs et al., 2025; He et al., 2023). We 
assign 1 if a firm is headquartered in a state that has finalized its SCAP, 

4 CRSP defines the share code as follows: First digit: 1 = Ordinary common 
shares; 3 = ADR; 4 = Shares of beneficial interest; 7 = Unit or Limited Part
nership. Second digit: 0 = No special status found; 1 = No special status 
necessary; 2 = Foreign incorporated; 4 = Closed-end funds; 8 = REIT.

5 Alldredge and Cicero (2015) provide a guidelines for cleansing codes such 
as, R = Data verified through cleansing process; H = Cleansed with a very high 
level of confidence; L = Cleansed; C = Corresponding record added; Y =
Informational.

6 https://www.georgetownclimate.org/adaptation/plans.html.
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and zero otherwise. Appendix B presents a timeline of the finalization of 
SCAPs. Following prior literature, we define SCAP based on firms' his
torical states of incorporation.7 Dates of SCAP finalization are provided 
by GCC. Till date the GCC identifies 20 states that have adopted SCAPs.8

To account for the possibility that a number of firms relocated their 
headquarters outside a state, we use historical headquarters informa
tion. After using the available data to construct CAR's, SCAP, and all 
control variables in our baseline regression model, we have a baseline 
sample of 205,202 firm–year observations during the 1996–2021 
period.

3.2. Measurement of insider trading profitability

We measure insider trading profitability by estimating cumulative 
abnormal returns (CARs) after the transaction date utilizing Carhart's 
four factor model (Carhart, 1997). We use an event study approach for 
each insider transaction to estimate CARs over three- and six-month 
time horizons.9 We first regress individual stock's excess returns on 

Carhart's four-factor model. The estimation window is from − 250 to 
− 50 trading days,10 consistent with (Wu, 2019).

The procedure is shown in the following equations: 

Ri,t − Rf ,t = β0,i + β1,i
(
Rm,t − Rf ,t

)
+ β2,i (SMBt)+ β3,i(HMLt)+ β4,i(MOMt)

+ εi,t

(1) 

ARi,t =Ri,t − E
(
Ri,t

)
=Ri,t –

[
β̂0,i + β̂1,i Rm,t − Rf ,t + β̂2,i (SMBt)

+ β̂3,i(HMLt)+ β̂4,i(MOMt)
(2) 

CARi(0,T)=
∑T

t=0
ARi,t (3) 

where Ri, t and Rf, t are the individual stock and risk-free returns, 
respectively. Rm, t, SMB, HML, and MOM are the market returns, size, 
value, and momentum factors of Carhart's model.11 In equation (2), we 
calculate the abnormal returns and equation (3) shows the cumulative 
abnormal returns (CAR) under the two event windows, T, three-month 
(CAR3M) and six-month (CAR6M) CAR's.

To check our results using alternative measures of insider trading, we 
first use buy-and-hold abnormal returns (BHAR) utilizing Carhart's 
(Carhart, 1997) four-factor model. This is calculated by subtracting the 
daily market return from the daily firm return. Additionally, we measure 
the intercept from this four-factor model (CAR_ALPHA), measuring the 
average daily abnormal return over the estimation period of the 
four-factor model.

3.3. SCAP

Following recent studies, we exploit a quasi-natural experiment, 
using the finalization of SCAPs as an exogenous shock varying by time 
and location (Ray and Grannis, 2015). Following He et al. (2023), we use 
an indicator variable, SCAP, equal to one if a SCAP has been finalized in 
the firm's headquarters state, and zero otherwise. Our treatment group 
includes firms headquartered in states that have finalized a SCAP. Our 
control group consists of firms in states without any SCAP finalization 
plans at time t-1. A SCAP finalization is followed by a sequence of leg
islative and awareness actions by the state. We therefore categorize all 
years following the finalization date of a SCAP as the post-event years.

Fig. 1. Conceptual framework Diagram.

Table 1 
Summary statistics
This table presents summary statistics for the key variables used in this study. 
Variable definitions are provided in Appendix A. The initial sample consists of 
205,202 observations over the period 1996-2021. All continuous variables are 
winsorized at the 1st and 99th percentiles.

N Mean Std. Dev. p25 Median p75

CAR3M 205,202 0.064 0.317 − 0.114 0.038 0.214
CAR6M 205,202 0.096 0.464 − 0.165 0.054 0.325
SCAP 205,202 0.202 0.402 0.000 0.000 0.000
RET 205,202 0.155 0.835 − 0.307 − 0.040 0.294
SIZE 205,202 5.771 1.889 4.351 5.667 7.185
BM 205,202 0.591 0.547 0.257 0.495 0.824
ROA 205,202 − 0.052 0.239 − 0.058 0.019 0.059
LEVERAGE 205,202 0.514 0.258 0.328 0.503 0.676
ZSCORE 205,202 − 1.100 1.928 − 2.295 − 1.309 − 0.256

7 We use historical state of incorporation to define SCAP, following Kovacs 
et al., (2020), He et al. (2023). We obtain each firm's historical state of incor
poration from SEC filings. We drop observations where the state of incorpora
tion is not correctly reported.

8 Including New Jersey which finalized a SCAP in 2021, the total number is 
21 states. However, given our study examines the post-finalization period, we 
are not interested in a SCAP finalized during the final year of our sample.

9 We focus on the window of the 180 days because of the “short swing” rule 
(Section 16(b) of the Securities Exchange Act of 1934) that prohibits insiders 
from earning profits in a round-trip transaction within a six-month interval, 
which is likely to force insiders not to reverse their position for at least six 
months.

10 When estimating factor loadings, we exclude the returns for 50 days before 
an insider trading day to avoid any price run-up (or run-down) effects.
11 SMB, HML, and MOM are obtained from Kenneth French's website. For Rm, t 

and Rf, t, we use CRSP value weighted returns and one-month T-bill rate, 
respectively.
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3.4. Empirical model

To test the relationship between SCAP finalization and insider 
trading profitability, following models are estimated: 

CAR3Mi,t =α0 + α1SCAPi,t− 1 +
∑

αkCONTROLSi,t− 1 + fixed effects

+ εt

(4) 

CAR6Mi,t =α0 + α1SCAPi,t− 1 +
∑

αkCONTROLSi,t− 1 + fixed effects

+ εt

(5) 

Where CAR3M and CAR6M are insider trading profitability for firm i in 
period t. If the finalization of an adaptation plan leads to an increase in 
insider trading profitability, the coefficient on SCAP will be positive, if 
the finalization leads to a decrease in insider trading profitability, the 
coefficient on SCAP will be negative. SCAP and all control variables are 
modelled at t-1. We also control for time and firm fixed effects to miti
gate potential seasonality variations and bias from firm specific time 
invariant unobservable characteristics. Throughout our analysis, we use 
standard errors clustered at the state level.

We conduct DiD regression analysis as different states finalize SCAPs 
at different points in time, which allows a given adopting state to be both 
a treatment and a control state. As example, Washington finalized their 
SCAP in 2012, thus in all years between 1996 and 2012 (inclusive as we 
model all variables at t-1), firms headquartered in Washington are 
included as control variables, however from 2013 onwards they are 
included in the treatment group.

Following earlier studies suggesting insider trading is a function of 
firm size (see e.g., Seyhun, 1986; Rozeff and Zaman, 1988), we include 
firm size (SIZE), measured as the natural logarithm of total assets at time 
t-1. We include the past annual stock return in the previous fiscal year 
(RET). We follow the prior literature (e.g., Rozeff and Zaman, 1988), 
controlling for areas of potential contrarian trading and insider infor
mation advantage by including the existence of book-to-market ratio, 
(BM) calculated by taking the ratio of the book value of assets to the 
market value of equity at time t-1. Additionally, following Huddart and 
Ke (2007) we include a loss dummy (LOSS) that takes a value of 1 if a 
firm reports a loss at time t-1 and 0 otherwise. We additionally control 
for return on assets (ROA) following Rahman et al. (2021), calculated as 
the ratio of net income to total assets at t-1. Following Kovacs et al. 
(2025) documenting an increase in firm leverage following the final
ization of a SCAP, we include LEVERAGE, the ratio of total liabilities to 
total assets at t-1. Finally, following Leary and Roberts (2014), we 
include ZSCORE to control for firm financial distress.

4. Main results

4.1. Summary statistics and correlation matrix

Table 1 reports the summary statistics for the main variables used in 
this empirical study. Detailed descriptions of each variable are available 
in Appendix A. We find that on average, insiders earn 6.4% (CAR3M) 
and 9.6% (CAR6M) cumulative abnormal returns from their trades. This 
is generally in line with existing studies. For example, Rahman et al. 
(2021) use a similar sample size to ours and report the mean three- and 
six-month cumulative abnormal returns of 6% and 8.4% respectively. 
The SCAP indicator has a mean value of 0.202, indicating that approx
imately 20.2% of sample firm-years are headquartered in 
SCAP-adopting states. This is consistent with prior studies that use SCAP 
& GCC data over a similar sample period, for instance, He et al. (2023)
reporting a mean SCAP indicator of 0.210 for their 1994 – 2018 study. 
The remaining variables represent the summary statistics for the control 
variables. The average return in the previous fiscal year is 15.5%, the 

average size of the firms used in the sample is 5.771, the average 
book-to-market ratio is 0.591, and average leverage is 0.514.

Table 2 presents a correlation matrix for the main variables. Insider 
trading profitability, CAR3M and CAR6M, is significantly negatively 
correlated with SCAP (− 0.050 and − 0.060) which is consistent with our 
hypothesis prediction that insider trading profitability reduces with the 
finalization of a SCAP. The majority of correlations among other vari
ables are statistically significant due in part to the large sample size. 
Insider purchases are negatively related to firm size, past returns, and 
return on assets, however they are positively related to loss, an indicator 
of whether income in the previous year is negative, as well as book-to- 
market ratio. Multicollinearity is less of a concern since the variance 
inflation factor (VIF) is lower than 10 in aggregate.

4.2. Baseline regression

Table 3 presents the baseline results for the profitability of trades 
following SCAP finalization using models specified in equations (4) and 
(5). Our hypothesis predicts there is a negative association between 
SCAP finalization and insider trading profitability. The variables CAR3M 
and CAR6M are displayed as our measures of insider trading profit
ability, and the SCAP indicator variable, SCAP, is used as the explana
tory variable. Columns (1) and (3) report the results for three-month 
profitability, and the results in columns (2) and (4) report six-month 
profitability. The coefficients on SCAP in all specifications are nega
tive and significant at the 1% level. These results support our hypothesis 
that SCAP finalization leads to a reduction in insider trading profitability 
for effected firms. Columns (1) and (2) include no control variables, 
whereas in columns (3) and (4) we include a range of control variables. 
All specifications include time and firm fixed effects. The results of 
equations (4) and (5) in columns (3) and (4) show coefficients of − 0.059 
and − 0.069, respectively. To put into perspective the economic 
magnitude of the documented relation, recall that the average insider 
trading profitability for our sample period was 6.4% and 9.6% for three- 
and six-month cumulative abnormal returns. Compared to the positive 
sample average insider trading profitability, firms in states with final
ized SCAPs experience reduced three- and six-month cumulative 
abnormal returns of − 5.9% and − 6.9%, respectively. Compared with 
previous literature examining policy effects on insider trading profit
ability, our documented effects are substantial.

Among the control variables, consistent with prior studies (e.g., 
Rahman et al., 2021; Gao et al., 2014; Dai et al., 2016), we find the 
coefficient estimates on SIZE and RET to be negative and significant, 
suggesting firm size and past returns are negatively related with insider 
trading profitability. Additionally, we find significant and negative co
efficients on ROA and ZSCORE. In contrast, we find the coefficient es
timates on LOSS, BM, and LEVERAGE are all positive and significant. The 
positive coefficient on book-to-market is consistent with prior studies 
(see. Rahman et al., 2021; Gao et al., 2014). To summarize, the baseline 
results in Table 3 support our hypothesis that SCAP finalization leads to 
a reduction in insider trading profitability.

4.3. Robustness tests

4.3.1. Alternative measure of insider trading profitability
Following prior studies (see, e.g., Rahman et al., 2021) we employ 

two alternative measures of insider trading profitability, namely 
buy-and-hold abnormal returns (BHAR), and the intercept of the cu
mulative abnormal returns (CAR_ALPHA) to ensure our results hold to 
different measures. By examining both cumulative abnormal returns and 
buy-and-hold abnormal returns, we explore the two models in existing 
literature for abnormal return calculation. The CAR model revolves 
around the notion that investors are constantly changing their portfolios 
and frequently trade, whereas the BHAR model rests on the idea that 
investors buy and hold stocks for a period of time (Cai et al., 2022). We 
estimate the three- and six-month returns for both alternative measures.
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First, following prior research such as Dai et al. (2016), we use the 
market adjusted abnormal return, calculated as the difference between a 
firm's buy-and-hold return over the calendar days following the trans
action date (Ri), and the corresponding buy-and-hold return for the 
market (Rm), using the CRSP value-weighted index as the market 
portfolio. Second, following Jagolinzer et al. (2011), we use an intercept 
from the Carhart (1997) four-factor model estimated over the calendar 
days following the trading date. Hence, alpha is the average daily 
abnormal return over the estimation period of the Carhart model.

Thus, we redefine our models in equations (4) and (5) to estimate the 
following regressions: 

BHAR3M
(
CAR alpha3M

)

i,t = α0 + α1SCAPi,t− 1

+
∑

αkCONTROLSi,t− 1 +
∑

FIRMFE +
∑

YEARFE + εt (6) 

BHAR6M
(
CAR alpha6M

)

i,t = α0 + α1SCAPi,t− 1

+
∑

αkCONTROLSi,t− 1 +
∑

FIRMFE +
∑

YEARFE + εt (7) 

where BHAR is the Buy-and-hold abnormal returns, calculated by sub
tracting the daily market return from the daily firm return (Ri – Rm), and 
compounding over certain trading days, and CAR_alpha is the intercept 
estimated from the Carhart four-factor model over certain trading days 
following each transaction, representing the average daily abnormal 

Table 2 
Correlation matrix
This table presents a Pearson correlation matrix of the examined variables. CAR3M and CAR6M are the dependent variables, indicating the 3- and 6-month insider 
trading profitability, respectively. SCAP is the key independent variable of interest, a dummy variable with the value of one for a state that finalized state climate 
adaptation plan in the previous year and onwards, otherwise, the variable is set to zero. BM is the ratio of book assets to market price. FIRMSIZE is the natural logarithm 
of total assets. RET is the past annual stock return. LOSS is an indicator variable equal to 1 if the net income in the previous fiscal year is negative, otherwise 0. ROA is 
the return on asset calculated as net income/assets. LEVERAGE is the ratio of total liabilities to total assets. Z score is Altman (1968) Z-score. The definitions of these 
variables are provided in Appendix A. The correlations significant at the 10% level or better are in bold.

CAR3M CAR6M SCAP RET SIZE LOSS BM ROA LEVERAGE ZSCORE

CAR3M 1.000 ​ ​ ​ ​ ​ ​ ​ ​ ​
CAR6M 0.700 1.000 ​ ​ ​ ​ ​ ​ ​ ​
SCAP ¡0.050 ¡0.060 1.000 ​ ​ ​ ​ ​ ​ ​
RET ¡0.040 ¡0.050 0.020 1.000 ​ ​ ​ ​ ​ ​
SIZE ¡0.070 ¡0.080 0.090 ¡0.140 1.000 ​ ​ ​ ​ ​
LOSS 0.080 0.080 0.060 0.020 ¡0.280 1.000 ​ ​ ​ ​
BM 0.070 0.090 ¡0.010 ¡0.230 0.030 0.010 1.000 ​ ​ ​
ROA ¡0.060 ¡0.050 ¡0.080 ¡0.070 0.340 ¡0.600 0.140 1.000 ​ ​
LEVERAGE − 0.000 ¡0.010 ¡0.040 0.030 0.330 0.020 ¡0.220 ¡0.020 1.000 ​
ZSCORE 0.030 0.020 0.020 0.060 0.050 0.370 ¡0.270 ¡0.610 0.790 1.000

Table 3 
Baseline regression
This table presents the results of the baseline difference-in-differences regression estimates of the association between SCAP and insider trading profitability. The 
dependent variables are 3- and 6-month cumulative abnormal returns (CAR3M and CAR6M), whilst the independent variable of interest is SCAP, which is a dummy 
variable with the value of one for a state that finalized state climate adaptation plan in the previous year and onwards, otherwise, the variable is set to zero. All control 
variables are measured at t-1. Variable definitions are included in Appendix A. Standard errors are clustered at the state level. The p-values are reported in parentheses. 
***, **, and * denote significance at 1%, 5%, and 10% levels, respectively.

VARIABLES (1) (2) (3) (4)

CAR3M CAR6M CAR3M CAR6M

SCAP − 0.055*** − 0.060*** − 0.059*** − 0.069***
​ (0.000) (0.001) (0.000) (0.001)
RET ​ ​ − 0.014*** − 0.032***
​ ​ ​ (0.001) (0.000)
SIZE ​ ​ − 0.063*** − 0.132***
​ ​ ​ (0.000) (0.000)
LOSS ​ ​ 0.022*** 0.031**
​ ​ ​ (0.001) (0.032)
BM ​ ​ 0.094*** 0.175***
​ ​ ​ (0.000) (0.000)
ROA ​ ​ − 0.163*** − 0.205**
​ ​ ​ (0.000) (0.034)
LEVERAGE ​ ​ 0.298*** 0.458***
​ ​ ​ (0.000) (0.000)
ZSCORE ​ ​ − 0.028*** − 0.034**
​ ​ ​ (0.001) (0.047)
Constant 0.073*** 0.106*** 0.183*** 0.474***
​ (0.000) (0.000) (0.000) (0.000)

Observations 205,202 205,202 205,202 205,202
R-squared 0.360 0.426 0.376 0.453
Time Fixed Effects Yes Yes Yes Yes
Firm Fixed Effects Yes Yes Yes Yes
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return. The remainder of the equation is the same as equations (4) and 
(5), utilizing a SCAP indicator variable, control variables, as well as time 
and firm fixed effects.

Table 4 presents the results of robustness tests for the profitability of 
trades following SCAP finalization using models specified in equations 
(6) and (7). Consistent with the baseline results in Table 3, we find the 
coefficient on SCAP to be negative and significant at the 1% level. These 
results are qualitatively similar to those found in Table 3, showing co
efficients for CAR3M and CAR6M of − 0.061 with and − 0.076, respec
tively. The SCAP coefficient on CAR_Alpha3M is negative and significant, 
providing further support to the baselines results. In sum, the results in 
Table 4 provide further support for our hypothesis that SCAP finaliza
tion leads to a reduction in insider trading profitability.

4.3.2. Excluding the COVID year (2020)
To ensure that our results are not influenced by the unique market 

conditions during the COVID-19 pandemic, we re-estimate our analyses 
excluding the year 2020. As shown in Table 5, the results remain robust 
and are qualitatively consistent with the baseline regressions using the 
full sample, confirming the reliability of our findings.

5. Additional tests

5.1. Parallel trend test

A causal interpretation of the effect of SCAP finalization on insider 
trading profitability in our DiD regressions requires that insider trading 
profitability follows parallel trends for both treatment and control firms 
prior to the SCAP finalization event. If our treatment firms have no 
significant variation in insider trading profitability in the pre- and post- 
SCAP periods, the parallel trends assumption is not satisfied. To identify 
the exact timing of the treatment effect, we employ a dynamic DiD 
regression framework. We construct a set of indicator variables: 

Table 4 
Robustness test: Alternative insider trading profitability measures
This table presents the results of an alternate difference-in-differences regression estimates of the association between SCAP and insider trading profitability. The 
dependent variables are 3- and 6-month buy-and-hold abnormal returns (BHAR3M and BHAR6M) and 3- and 6-month average daily abnormal returns estimated from 
the Carhart four-factor model intercept (CAR_ALPHA3M AND CAR_ALPHA6M). The independent variable of interest is SCAP, which is a dummy variable with the value 
of one for a state that finalized state climate adaptation plan in the previous year and onwards, otherwise, the variable is set to zero. All control variables are measured 
at t-1. Variable definitions are included in Appendix A. Standard errors are clustered at the state level. The p-values are reported in parentheses. ***, **, and * denote 
significance at 1%, 5%, and 10% levels, respectively.

VARIABLES (1) (2) (3) (4)

BHAR3M BHAR6M CAR_ALPHA3M CAR_ALPHA6M

SCAP − 0.061*** − 0.076*** − 0.001*** − 0.000**
​ (0.001) (0.003) (0.001) (0.012)
RET − 0.014*** − 0.036*** − 0.000*** − 0.000***
​ (0.002) (0.000) (0.002) (0.000)
SIZE − 0.065*** − 0.139*** − 0.001*** − 0.001***
​ (0.000) (0.000) (0.000) (0.000)
LOSS 0.018*** 0.025 0.000*** 0.000*
​ (0.006) (0.141) (0.001) (0.050)
BM 0.093*** 0.165*** 0.001*** 0.001***
​ (0.000) (0.000) (0.000) (0.000)
ROA − 0.137*** − 0.133 − 0.002*** − 0.001
​ (0.006) (0.259) (0.000) (0.212)
LEVERAGE 0.302*** 0.466*** 0.003*** 0.002***
​ (0.000) (0.000) (0.000) (0.008)
ZSCORE − 0.028*** − 0.030* − 0.000*** − 0.000
​ (0.004) (0.087) (0.001) (0.166)
Constant 0.168*** 0.478*** − 0.007*** − 0.007***
​ (0.000) (0.000) (0.000) (0.000)

Observations 205,202 205,202 205,202 205,202
R-squared 0.359 0.425 0.897 0.950
Time Fixed Effects Yes Yes Yes Yes
Firm Fixed Effects Yes Yes Yes Yes

Table 5 
Robustness test: Excluding year 2020 (COVID)
This table presents the results of the baseline difference-in-differences regression 
estimates of the association between SCAP and insider trading profitability for 
the entire sample but excluding year 2020. The dependent variables are 3- and 6- 
month cumulative abnormal returns (CAR3M and CAR6M), whilst the inde
pendent variable of interest is SCAP, which is a dummy variable with the value 
of one for a state that finalized state climate adaptation plan in the previous year 
and onwards, otherwise, the variable is set to zero. All control variables are 
measured at t-1. Variable definitions are included in Appendix A. Standard er
rors are clustered at the state level. The p-values are reported in parentheses. ***, 
**, and * denote significance at 1%, 5%, and 10% levels, respectively.

VARIABLES (1) (2)

CAR3M CAR6M

SCAP − 0.060*** − 0.072***
​ (0.000) (0.000)
RET − 0.014*** − 0.034***
​ (0.000) (0.000)
SIZE − 0.065*** − 0.133***
​ (0.000) (0.000)
LOSS 0.022*** 0.030**
​ (0.002) (0.040)
BM 0.090*** 0.170***
​ (0.000) (0.000)
ROA − 0.165*** − 0.205**
​ (0.000) (0.041)
LEVERAGE 0.299*** 0.439***
​ (0.000) (0.001)
ZSCORE − 0.030*** − 0.034*
​ (0.001) (0.052)
Constant 0.189*** 0.483***
​ (0.000) (0.000)

Observations 199,675 199,675
R-squared 0.378 0.455
Transaction Date Fixed Effect Yes Yes
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BEFORE2, BEFOREI, CURRENT, and AFTER, which equal one if the firm 
is headquartered in a state that will finalize a SCAP two years before, one 
year before, the current and one year after, and onwards the actual SCAP 
finalization, respectively. Replacing the SCAP variable with this new set 
of variables, this test allows us to observe whether our documented 
negative treatment effect is due to pre-existing trends or not. Table 6
presents the results.

We find that the coefficients on BEFORE2 and BEFORE1 are relatively 
small and statistically insignificant. These results suggest that there are 
no pre-existing insider trading profitability trends in the treatment firms 
prior to a SCAP finalization. Meanwhile, the coefficient estimates on 
CURRENT and AFTER are larger in magnitude and statistically signifi
cant. These results strongly suggest the treatment effect of a SCAP 
finalization on insider trading profitability doesn't exist in any years 
prior to the treatment year, only existing onwards from the SCAP 
finalization. Thus, these findings indicate our difference-in-difference 
approach satisfies the parallel trends assumption, providing support 
that the documented relation between SCAP and insider trading prof
itability is causal.

5.2. Effects of the intensity of state climate adaptation plans

As discussed earlier that there is significant variation in the number 
of total goals states include in their finalized SCAPs, the number ranging 
from 28 to 373. This variation is driven by a range of different factors 
including although not limited to political factors, government and non- 
governmental capacity, and climate vulnerabilities (Ray and Grannis, 
2015). Further, as identified in (He et al., 2023), fewer goals and ob
jectives specified in a SCAP are associated with greater perceived 

climate regulatory risk, firms not fully informed or aware of the specific 
climate-related action the state will take. Hence, we attempt to test the 
effects of SCAP intensity on insider trading profitability.

We conjecture that the fewer goals included in a SCAP, the lower the 
insider trading profitability will be. Firms headquartered in states with a 
lower number of goals in a SCAP may not have as detailed an under
standing of the impending or likely climate-related actions their state 
will take in comparison to firms in states with a high number of goals 
and detail. We argue low total goals generate an environment of 
heightened uncertainty, and therefore firms have greater motivation to 
tighten their internal monitoring and limit opportunistic insider trades. 
Further, we conjecture firms in these states with a low number of goals 
increase their disclosures, in line with firms wanting to alleviate agency 
problems and offset the negative effects of policy uncertainty on firm 
value (Cai et al., 2022; Nagar et al., 2019; Azimli, 2023).

To test our conjecture, we first establish whether treated firms are 
perceived as being exposed to a SCAP of high or low intensity. We adopt 
the total number of SCAP goals from Ray and Grannis (2015), who 
provide a count for each states number of total goals.12 We then divide 
the sample based on a median split of the total goals, creating indicator 

Table 6 
Parallel trend test
This table presents the results of the parallel trend test of the difference-in-differences regression estimates of the association between SCAP and insider trading 
profitability. The dependent variables are 3- and 6-month cumulative abnormal returns (CAR3M and CAR6M). BEFORE2, BEFORE1, CURRENT, and AFTER are in
dicator variables that indicate two years before, one year before, the current and one year after and onwards the actual SCAP finalization, respectively. All control 
variables are measured at t-1. Variable definitions are included in Appendix A. Standard errors are clustered at the state level. The p-values are reported in parentheses. 
***, **, and * denote significance at 1%, 5%, and 10% levels, respectively.

VARIABLES (1) (2)

CAR3M CAR6M

BEFORE2 − 0.009 − 0.008
​ (0.604) (0.767)
BEFORE1 − 0.009 − 0.007
​ (0.592) (0.839)
CURRENT − 0.038* − 0.076***
​ (0.079) (0.009)
AFTER − 0.035** − 0.032
​ (0.045) (0.239)
RET − 0.014*** − 0.032***
​ (0.001) (0.000)
SIZE − 0.063*** − 0.131***
​ (0.000) (0.000)
LOSS 0.021*** 0.031**
​ (0.001) (0.035)
BM 0.094*** 0.174***
​ (0.000) (0.000)
ROA − 0.163*** − 0.202**
​ (0.000) (0.034)
LEVERAGE 0.293*** 0.446***
​ (0.000) (0.001)
ZSCORE − 0.028*** − 0.033*
​ (0.001) (0.065)
Constant 0.186*** 0.480***
​ (0.000) (0.000)

Observations 205,202 205,202
R-squared 0.376 0.453
Time Fixed Effects Yes Yes
Firm Fixed Effects Yes Yes

12 The significant variation in the layout and presentation of states SCAPs 
accessed via https://www.georgetownclimate.org/adaptation/plans.html ren
ders calculating total goals for firms that finalized SCAPs difficult. We were 
unable to calculate the same figure for total goals as Ray and Grannis, and thus 
have elected to use the tables provided by Ray and Grannis for our number of 
goals. Thus, we are limited in our sample to the states included in the Ray and 
Grannis (2015) study.
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variables if a firm is above or below the median number of goals. We 
only include a firm in the sample for the year in which the state finalized 
a SCAP in order to capture the time-specific uncertainty. We argue that 
any uncertainty at the time of finalization may deteriorate as states 
release further information regarding climate planning over time. Thus, 
the intensity effects reported only capture the uncertainty in the specific 
year of a SCAP finalization.

The results of a subsample regression are reported in Table 7. CAR3M 
and CAR6M are displayed as the measures of insider trading profitability, 
and the SCAP indicator variable, SCAP, is used as the explanatory variable. 
Columns (1) and (3) report the results for 3-month profitability for firms in 
states with a high (above median) number of SCAP goals, and columns (2) 
and (4) report the 6-month profitability for firms in states with a low (below 
median) number of SCAP goals. The significant and negative coefficients on 
SCAP for the low subsamples of three- and six-month insider trading prof
itability provide results consistent with our conjecture. The results of 
equations (4) and (5) in columns (2) and (4) show coefficients significant at 
the 5%, 1% level of − 0.174 and − 0.500, respectively. In comparison, col
umns (1) and (3) show coefficients of − 0.025 and − 0.135, however both 
are insignificant, potentially due to restricted sample size.13 These findings 
suggest that a lower number of goals in a SCAP is associated with a greater 
reduction in insider trading profitability when compared to a high number 
of SCAP goals. All specifications include a range of control variables as well 
as time and firm fixed effects.

In summary, in this section we investigate the role that SCAP in
tensity plays on insider profitability. We find that the negative associ
ation between SCAP finalization and insider trading profitability is far 
greater for firms in states with a low number of SCAP goals, although the 

specific mechanisms driving this relation aren't clear.

5.3. Effects of climate risk and uncertainty

To reveal the mechanism that may influence the relation between 
SCAP and insider trading profitability we conduct several cross sec
tionals analyses including climate uncertainty and physical climate- 
related risk, information asymmetry, and corporate governance. Next, 
we employ a subsample analysis approach, identifying variables as 
either above or below median to investigate the effect variation in firm 
characteristics has on insider trading profitability in the post-SCAP 
period. In the interest of brevity, we only report results of 3-month cu
mulative abnormal returns.

In our first cross sectional analysis, we test the influence of climate 
uncertainty and climate-related physical risks on insider trading prof
itability following the finalization of SCAPs and where we perform 
various cross-sectional tests using subsample analyses to gain deeper 
insights into the heterogeneities in the impact of SCAPs on insider 
trading profitability.

If SCAP finalization results in reduced insider trading profitability for 
treated firms due in part to high uncertainty and perceived climate 
regulatory risk, we would logically expect to find the negative effects of 
SCAP finalization on insider trading profitability be stronger for firms 
with i) higher climate policy uncertainty, ii) lower environmental rating, 
iii) high environmental risk, iv) high climate risk, and v) low asset 
redeployability. Such firms should arguably be more sensitive to climate 
regulatory risks and thus should experience lower insider trading prof
itability following SCAP finalization.

Our first alternate lens, climate policy uncertainty (CPU), is an index 

Table 7 
SCAP intensity.

VARIABLES (1) (2) (3) (4)

CAR3M_HIGH CAR3M_LOW CAR6M_HIGH CAR6M_LOW

SCAP − 0.025 − 0.174** − 0.135 − 0.500***
​ (0.894) (0.034) (0.622) (0.002)
RET 0.040 0.058 0.417** − 0.079
​ (0.760) (0.620) (0.025) (0.736)
SIZE 0.413 − 0.360* 0.991 4.043***
​ (0.618) (0.095) (0.377) (0.000)
LOSS − 2.656 − 0.461** − 2.577 − 1.987***
​ (0.107) (0.010) (0.301) (0.000)
BM 0.013 − 0.295 0.207 − 0.133
​ (0.980) (0.210) (0.810) (0.787)
ROA 161.166 8.642 − 25.675 − 89.502***
​ (0.608) (0.558) (0.943) (0.002)
LEVERAGE − 211.262 − 13.817 23.134 101.371***
​ (0.588) (0.465) (0.958) (0.003)
ZSCORE 37.412 2.549 − 4.189 − 17.533***
​ (0.588) (0.447) (0.958) (0.003)
Constant 156.888 13.259 − 22.845 − 102.690***
​ (0.595) (0.388) (0.946) (0.001)

Observations 1875 5178 1875 5178
R-squared 0.855 0.753 0.925 0.855
Time Fixed Effects Yes Yes Yes Yes
Firm Fixed Effects Yes Yes Yes Yes

This table presents the results of a subsample regression estimate of the association between the number of SCAP goals and insider trading profitability. The dependent 
variables are 3- and 6-month cumulative abnormal returns (CAR3M and CAR6M), divided into High and Low subsamples based on a median split of the total number of 
goals in each SCAP. We take the total number of goals from Ray and Grannis (2015), meaning we are limited to the states that had finalized plans by 2015. The 
independent variable of interest is SCAP, which is a dummy variable with the value of one for a state that finalized state climate adaptation plan in the previous year 
and onwards, otherwise, the variable is set to zero. All control variables are measured at t-1. Variable definitions are included in Appendix A. Standard errors are 
clustered at the state level. The p-values are reported in parentheses. ***, **, and * denote significance at 1%, 5%, and 10% levels, respectively.

13 Due to the high and low indicator variables only capturing SCAP intensity 
in the given year of state finalization, our sample size is significantly smaller 
than the baseline.
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Table 8 
Climate Risk and Uncertainty
This table presents the results of a subsample regression using a range of proxies that capture climate policy uncertainty, environmental rating, environmental risk, climate risk, and asset redeployability. The dependent 
variable is 3-month cumulative abnormal returns (CAR3M), divided into High and Low subsamples based on a median split of each climate proxy. The independent variable of interest is SCAP, which is a dummy variable 
with the value of one for a state that finalized state climate adaptation plan in the previous year and onwards, otherwise, the variable is set to zero. All control variables are measured at t-1. Variable definitions are included 
in Appendix A. Standard errors are clustered at the state level. The p-values are reported in parentheses. ***, **, and * denote significance at 1%, 5%, and 10% levels, respectively.

VARIABLES (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

HIGHCPU LOWCPU HIGH_ENVRATING LOW_ENVRATING HIGH_ENV_RISK LOW_ENV_RISK HIGH_CCRISK LOW_CCRISK HIGH_REDEPLOY LOW_REDEPLOY

SCAP − 0.066*** − 0.006 0.012 − 0.077*** − 0.066*** − 0.024 − 0.089** − 0.038** − 0.034** − 0.072***
​ (0.000) (0.862) (0.799) (0.001) (0.001) (0.207) (0.033) (0.011) (0.024) (0.000)
RET − 0.006 − 0.016** 0.008 − 0.030*** − 0.006 − 0.030*** − 0.009 − 0.020*** − 0.023** − 0.010**
​ (0.365) (0.016) (0.726) (0.001) (0.557) (0.000) (0.647) (0.000) (0.024) (0.024)
SIZE − 0.052*** − 0.071*** − 0.083** − 0.079*** − 0.081*** − 0.031** − 0.076** − 0.057*** − 0.075*** − 0.073***
​ (0.000) (0.000) (0.044) (0.000) (0.000) (0.012) (0.015) (0.000) (0.001) (0.000)
LOSS 0.021*** 0.019 0.039 − 0.002 0.008 0.009 0.041 0.014 0.002 0.026**
​ (0.003) (0.119) (0.241) (0.899) (0.530) (0.553) (0.158) (0.181) (0.845) (0.016)
BM 0.087*** 0.122*** 0.230*** 0.129*** 0.114*** 0.067*** 0.056 0.087*** 0.080*** 0.111***
​ (0.000) (0.000) (0.001) (0.000) (0.000) (0.001) (0.147) (0.000) (0.001) (0.000)
ROA − 0.266*** − 0.173** − 0.864** − 0.289* − 0.307* − 0.087 − 0.006 − 0.226** − 0.123 − 0.200***
​ (0.000) (0.045) (0.025) (0.068) (0.066) (0.252) (0.969) (0.012) (0.506) (0.001)
LEVERAGE 0.330*** 0.337*** 0.893** 0.501*** 0.450** 0.002 0.084 0.254* 0.422* 0.370***
​ (0.000) (0.004) (0.026) (0.003) (0.039) (0.977) (0.663) (0.057) (0.083) (0.000)
ZSCORE − 0.036*** − 0.038* − 0.108 − 0.051* − 0.050 0.018 0.005 − 0.020 − 0.036 − 0.040***
​ (0.009) (0.074) (0.114) (0.051) (0.176) (0.130) (0.900) (0.284) (0.397) (0.000)
Constant 0.121* 0.145 − 0.002 0.225* 0.239 0.239** 0.529*** 0.216** 0.186 0.167***
​ (0.076) (0.137) (0.997) (0.063) (0.177) (0.018) (0.010) (0.043) (0.433) (0.000)

Observations 101,652 99,911 5584 46,767 41,907 49,049 14,020 76,719 46,760 120,971
R-squared 0.436 0.448 0.811 0.517 0.507 0.538 0.754 0.439 0.516 0.399
Time Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
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developed by Gavriilidis (2021), which is widely used in prior related 
research since its inception, capturing climate policy uncertainty in the 
United States.14 SCAP finalization brings climate uncertainty to the 
forefront of business leaders, investors, and the general public, creating 
wide uncertainty around future climate-related actions. Testing CPU 
allows us to examine how country-wide uncertainty generated from 
climate regulation has an effect following a SCAP.

We expect the negative effects of SCAP finalization on insider trading 
profitability to be greater during periods of high CPU. Extant literature 
suggests firms provide in-depth sustainability disclosures following 
period of high policy uncertainty in order to maintain market value 
(Hoang, 2023; Nagar et al., 2019),15 we propose firms exposed to such 
uncertainty maintain a highly transparent information environment 
before and after a SCAP finalization. To test our conjecture, we conduct 
a subsample test based on a median split of the CPU index, creating 
indicator variables for firms above or below the median CPU index 
value. Columns (1) and (2) of Table 8 show the results of this test. The 
coefficients on SCAP of − 0.066 significant at the 1% level in column (1) 
and a statistically insignificant − 0.006 in column (2) provide support for 
our conjecture that the negative effects of SCAP finalization on insider 
trading profitability are more pronounced in periods of high CPU.

Next, we explore environmental ratings. We obtain data on firm CSR 
performance from the KLD Research & Analytics, Inc. (KLD) STATS 
database. This test provides us with a deeper understanding of the effects 
firm environmental performance has on corporate behavior following a 
SCAP, and the dynamic between firm environmental performance, in
formation disclosure and insider trading profitability.

We expect firms with lower environmental performance to see more 
pronounced negative effects of a SCAP on insider trading profitability, in 
line with the notion that these firms have greater motivation to increase 
their public disclosures and improve their internal monitoring to avoid 
negative effects to market value and/or litigation costs, subsequently 
leading to reduced trading profitability. To test our conjecture, we 
conduct a subsample test based on a median split of the KLD environ
mental rating data, creating indicator variables if a firm is above or 
below the median value. Columns (3) and (4) of Table 8 show the results 
of this test. The coefficients on SCAP are consistent with our expectation, 
we find a significant and negative SCAP coefficient for the subsample of 
LOW_ENVRATING firms, − 0.077, whilst the coefficient for the HIGH_
ENVRATING is positive, albeit insignificant.

Our third alternate lens, environmental risk, is a measure of risk 
developed by Hassan et al. (2019) using a textual analysis of quarterly 
earnings conference calls held by more than 11,000 listed firms in 81 
countries. We use the topic specific political risk measure which cap
tures a range of political topics including environment. Testing the effect 
overall firm-level environmental risk has on insider trading profitability 
allows us to examine in greater detail how risk at the firm-level in
fluences insider behavior and provides us with a greater understanding 
of the interplay between SCAP finalization and insider profitability 
when a firm is exposed to environmental risk. We expect the negative 
effects of SCAP finalization on insider trading profitability to be stronger 
during periods of high environmental risk.

To test our conjecture, we conduct a subsample test based on a me
dian split of the environmental risk data, creating indicator variables if a 
firm is above or below the median. Columns (5) and (6) of Table 8 show 
the results. The coefficients on SCAP of − 0.066 significant at the 1% 
level in column (5) and a statistically insignificant − 0.024 in column (6) 
provide support for our conjecture that the negative effects of SCAP 
finalization on insider trading profitability are more pronounced in 
periods of high firm environmental risk.

Table 9 
Information asymmetry.

VARIABLES (1) (2) (3) (4) (5) (6)

HIGH_ANALYSTFD LOW_ANALYSTFD HIGH_OPACITY LOW_OPACITY LARGE FIRM SMALL FIRM

SCAP − 0.013 − 0.054*** − 0.026 − 0.076*** − 0.071*** − 0.025
​ (0.359) (0.000) (0.148) (0.003) (0.000) (0.199)
RET − 0.012** − 0.003 − 0.016** − 0.014* − 0.009 − 0.016***
​ (0.027) (0.786) (0.012) (0.084) (0.150) (0.001)
SIZE − 0.057*** − 0.063*** − 0.085*** − 0.075*** − 0.049*** − 0.081***
​ (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
LOSS 0.016* 0.039*** 0.027** 0.003 0.013 0.019**
​ (0.056) (0.007) (0.026) (0.867) (0.215) (0.036)
BM 0.110*** 0.131*** 0.126*** 0.099*** 0.085*** 0.111***
​ (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
ROA − 0.204** − 0.097 − 0.017 − 0.101 − 0.375*** − 0.173***
​ (0.023) (0.340) (0.831) (0.474) (0.000) (0.001)
LEVERAGE 0.284* 0.199* 0.209* − 0.014 0.287** 0.370***
​ (0.061) (0.069) (0.062) (0.939) (0.033) (0.000)
ZSCORE − 0.030 − 0.012 − 0.011 0.024 − 0.026 − 0.039***
​ (0.212) (0.516) (0.558) (0.400) (0.207) (0.001)
Constant 0.144 0.295*** 0.353*** 0.547*** 0.183 0.145**
​ (0.185) (0.001) (0.000) (0.000) (0.232) (0.028)

Observations 79,359 62,166 59,072 62,768 84,072 121,130
R-squared 0.489 0.556 0.433 0.520 0.439 0.421
Time Fixed Effects Yes Yes Yes Yes Yes Yes
Firm Fixed Effects Yes Yes Yes Yes Yes Yes

This table presents the results of a subsample regression estimating the effect of information asymmetry using a range of proxies that capture analyst forecast 
dispersion, opacity, and firm size. The dependent variable is 3-month cumulative abnormal returns (CAR3M), divided into High and Low subsamples based on a 
median split of each information asymmetry proxy. The independent variable of interest is SCAP, which is a dummy variable with the value of one for a state that 
finalized state climate adaptation plan in the previous year and onwards, otherwise, the variable is set to zero. All control variables are measured at t-1. Variable 
definitions are included in Appendix A. Standard errors are clustered at the state level. The p-values are reported in parentheses. ***, **, and * denote significance at 
1%, 5%, and 10% levels, respectively.

14 Gavriilidis (2021) developed CPU index based on eight major US newspa
pers, the index captures important events relating to climate policy through 
keyword analysis from January 2000 to March 2021.
15 Azimli (2023) document higher CPU has negative effects on firm value, 

although CSR disclosures can offset this negative effect.
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Our fourth alternate lens, climate change risk, is a measure of firm- 
level climate change exposure developed by Ilhan et al. (2023) based 
on transcripts of quarterly earnings conference calls, capturing the op
portunity, physical, and regulatory shocks associated with climate 
change at the firm level. Similar to our third alternate lens, environ
mental risk, this test uses earnings conference calls, and thus provides us 
with a second conference call related measure against our results in 
columns (5) and (6). Consistent with our previous conjecture, we expect 
the negative effects of SCAP finalization on insider trading profitability 
to be more pronounced during periods of high climate change risk.

Likewise, we conduct a subsample test using indicator variables for 
above and below the median climate change risk. Our results are re
ported in columns (7) and (8). These results provide further support for 
SCAP finalization having more pronounced effects when firm climate 
risk is high, HIGH_CCRISK reporting a value of − 0.089, whilst the co
efficient on LOW_CCRISK is − 0.038, both results significant at the 5% 
level.

Finally, following Cao et al. (2021) we examine the impact of asset 
redeployability. Prior literature identifies climate event disasters as 
potentially undermining firms access to bank lending (see, e.g., Capasso 
et al., 2020), firms then turning to asset liquidation to solve their cash 
needs. Our measure is derived from Kim and Kung (2017) who develop a 
firm-level redeployability measure showing firms with less redeployable 
assets reduce investment more during periods of high uncertainty than 
firms with high asset redeployability. Cao et al. (2021) find evidence 
consistent with the notion that firms with more redeployable assets are 
more resilient to climate-related risks, these firms being more able to 
access alternative financing to bank loans. Further, Berestycki et al. 
(2022) find policy uncertainty is particularly harmful for firms with a 
high share of irreversible investments. In line with this evidence, we 
expect to find firms with a lower level of asset redeployability to expe
rience stronger reduced insider trading profitability.

To test this, we conduct a subsample test using indicator variables for 
high and low levels of asset redeployability based on a median split of 
the data. In Table 8 columns (9) and (10), we show the coefficient on 
SCAP is significant and negative across both subsamples. Consistent with 
our prediction, the coefficient on SCAP for firms with low redeploy
ability, − 0.072, is greater than firms with high redeployability, − 0.034, 
providing support firms with greater asset redeployability are more 
resilient to climate-related risks.

Overall, these results suggest that there is a variation among firm's 
insider trading profitability following a SCAP. We show that firms 
exposed to higher levels of CPU and climate related risk, as well as firms 
with lower environmental rating and asset redeployability experience 
stronger negative insider trading profitability following a SCAP final
ization. We argue this relation is due to firms tightening their moni
toring and eliminating information asymmetry to avoid any additional 
costs that would otherwise hinder environmental investment. Our 
findings highlight the varied firm responses to SCAP finalization 
dependent on firm-specific factors.

5.4. Effects of information asymmetry

We turn our focus to examine more closely the role of information 
asymmetry in the reduced insider trading profitability we observe after 
the finalization of a SCAP. Insiders reduced profitability should be 
stronger (more negative) for firms with low information asymmetry, in 
line with studies showing a positive association between information 
transparency and reduced insider profitability (Gu and Li, 2012; Baiman 
and Verrecchia, 1996). Our results thus far suggest insiders have mini
mal access to non-public information they can take advantage of in the 
post-SCAP, however the specific mechanisms behind the decrease in 
insider trading profitability are somewhat unknown. We expect firms to 
improve their information environments via increased disclosures in the 
post-SCAP period, thus leading to lower abnormal returns. To test this 
conjecture, we use three measures of information asymmetry including 

analyst forecast dispersion, opacity, and firm size following prior 
research (e.g., Rahman et al., 2021; Bettis et al., 2000).

Prior research argues that the larger dispersion among analysts in
dicates lower quality forecasts and firm disclosures, thus potentially 
leading to a misinformed market and high information asymmetry 
(Rahman et al., 2021). We argue that financial analysts, following a 
SCAP, may be privier to firms, in addition to firms improving their 
disclosures, to impending regulations and compliance costs, and thereby 
increase their effort in obtaining and disseminating information, thus 
providing less opportunities for insiders to engage in profitable trading. 
We expect more pronounced negative effects on insider trading profit
ability after a SCAP when analysts forecast dispersion is low. Consistent 
with our conjecture, we find a significant at the 1% level and negative 
relation for LOW_ANALYSTFD, − 0.054, whereas the coefficient on SCAP 
for HIGH_ANALYSTFD is negative although insignificant, and signifi
cantly lower at − 0.013. These findings suggest a SCAP has more pro
nounced effects on insider trading profitability in firms with low analyst 
forecast dispersion, which may be indicative of improved disclosure 
quality.

Our second measure is opacity, a measure of the accrual quality of a 
firm. Following He et al. (2019), we use the standard deviation of re
siduals from a regression of total current accruals on cash flow from 
operations, change in revenues, and gross value of property, plant and 
equipment using data from year t–10 to year t. Greater information 
opacity among firms provides management with potential to engage in 
opportunistic behaviors (Chen and Fang, 2019), thus, this test provides 
us with a better understanding of firm disclosures in the post-SCAP 
period.

We expect the negative relation between a SCAP and insider trading 
profitability to be greater for firms with low opacity. Consistent with our 
expectation, the results in Table 9 columns (3) and (4) show a significant 
negative coefficient on SCAP for the Low_opacity subsample, − 0.076, 
and a negative and insignificant coefficient for High_opacity, − 0.026. 
This provides further support that SCAP finalization has more pro
nounced effects on insider trading profitability in firms with low infor
mation asymmetry, which may be indicative of improved disclosure 
quality.

Finally, we use firm size to capture variation in the information en
vironments of firms of different size. Large firms are subject to many 
governance mechanisms including internal company insider trading 
policies (Bettis et al., 2000). This suggests that insiders of large firms 
have less opportunity to engage in opportunistic trading, and therefore 
should experience lower trading profitability. We test this prediction by 
partitioning our sample into large and small firms based on the median 
natural logarithm of total assets in the previous fiscal year. Table 9
columns (5) and (6) present the results. The coefficient on SCAP for large 
firms is − 0.071 significant at the 1% level, whilst the coefficient on 
SCAP for small firms, − 0.025 is insignificant, confirming our prediction 
that large firms see greater negative insider profitability.

Overall, these results provide strong support for the well- 
documented association between information asymmetry and insider 
trading profitability (see, e.g., Gu and Li, 2012; Baiman and Verrechia, 
1996), our results suggesting firms with lower information asymmetry 
see more pronounced negative effects of SCAP finalization on insider 
trading profitability. The documented effects are similar in magnitude to 
our baseline test; however, results are insignificant for the subsample 
group with high information asymmetry. Nevertheless, these results 
provide support for our main hypothesis, aiding the interpretation of 
increased firm disclosure.

5.5. Effects of monitoring and governance

Following the strong literature documenting an association between 
corporate governance and reduced insider trading profitability (see, e.g., 
Dai et al., 2016), in addition to the line of literature suggesting policy 
uncertainty drives firm to increase their voluntary disclosures and 
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Table 10 
Monitoring and Governance
This table presents the results of a subsample regression estimating the effects of monitoring and governance using a range of proxies that capture institutional holdings, block ownership, hostile takeover index, 
entrenchment index and CEO power**. The dependent variable is 3-month cumulative abnormal returns (CAR3M), divided into High and Low subsamples based on a median split of each monitoring and governance 
proxy. The independent variable of interest is SCAP, which is a dummy variable with the value of one for a state that finalized state climate adaptation plan in the previous year and onwards, otherwise, the variable is set to 
zero. All control variables are measured at t-1. Variable definitions are included in Appendix A. Standard errors are clustered at the state level. The p-values are reported in parentheses. ***, **, and * denote significance at 
1%, 5%, and 10% levels, respectively.

VARIABLES (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

HIGH_INSTHOLD LOW_INSTHOLD HIGH_BLOCKHOLD LOW_BLOCKHOLD HIGH_TAKEOVER LOW_TAKEOVER HIGH_ENTRENCH LOW_ENTRENCH HIGH_CEO LOW_CEO

SCAP − 0.095*** − 0.046*** − 0.062*** − 0.049* − 0.096*** 0.012 0.009 − 0.129*** − 0.024 − 0.148***
​ (0.001) (0.004) (0.000) (0.081) (0.000) (0.637) (0.622) (0.000) (0.410) (0.000)
RET − 0.010 − 0.019*** − 0.015*** − 0.009 − 0.011** − 0.017** 0.001 − 0.019 − 0.005 − 0.008
​ (0.252) (0.000) (0.002) (0.154) (0.014) (0.034) (0.887) (0.213) (0.690) (0.413)
SIZE − 0.057*** − 0.066*** − 0.058*** − 0.100*** − 0.070*** − 0.103*** − 0.076*** − 0.081*** − 0.082*** − 0.061***
​ (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
LOSS 0.031** 0.022*** 0.024*** 0.014 0.011 0.021 0.007 0.057** − 0.020 0.040**
​ (0.010) (0.003) (0.000) (0.559) (0.439) (0.136) (0.787) (0.019) (0.490) (0.024)
BM 0.050* 0.107*** 0.091*** 0.141*** 0.090*** 0.118*** 0.172*** 0.123*** 0.159*** 0.109***
​ (0.088) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
ROA − 0.267*** − 0.103 − 0.142** − 0.209* − 0.212*** − 0.145 − 0.247 − 0.381** 0.292 − 0.423**
​ (0.008) (0.197) (0.015) (0.056) (0.001) (0.243) (0.169) (0.016) (0.171) (0.042)
LEVERAGE 0.366*** 0.199** 0.265*** 0.309*** 0.355*** 0.307** 0.138 0.422 − 0.379* 0.633**
​ (0.003) (0.011) (0.000) (0.000) (0.000) (0.031) (0.429) (0.116) (0.092) (0.024)
ZSCORE − 0.054** − 0.011 − 0.025** − 0.033*** − 0.042*** − 0.022 0.002 − 0.051 0.089*** − 0.077*
​ (0.015) (0.451) (0.033) (0.000) (0.000) (0.370) (0.936) (0.202) (0.004) (0.088)
Constant 0.088 0.270*** 0.184*** 0.322*** 0.182*** 0.361*** 0.451*** 0.286 0.904*** 0.010
​ (0.408) (0.000) (0.001) (0.000) (0.003) (0.002) (0.006) (0.175) (0.000) (0.954)

Observations 42,818 161,209 161,087 42,940 92,770 58,446 19,448 21,390 19,069 35,031
R-squared 0.519 0.412 0.401 0.560 0.416 0.484 0.644 0.571 0.599 0.595
Time Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
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improve their internal governance (Cai et al., 2022; Attig et al., 2020), 
we perform an additional test to examine the effects high and low levels 
of governance as captured by various proxies including institutional 
shareholding, block ownership, hostile takeover, entrenchment index, 
CEO power have on insider trading profitability following a SCAP 
finalization.

Existing literature suggests higher levels of institutional holdings are 
associated with improved monitoring and governance, and an inverse 
relation exists between institutional holdings and insider profits (Bricker 
and Markarian, 2015). Thus, we control for institutional investors, a 
proxy for board independence. To test whether profitability is greater 
for firms with low institutional holdings, we partition our sample into 
high and low institutional holdings based on the median of the institu
tional holding's variable. Additionally, we test for blockholdings, 
defined as shareholders that hold at least 5% (Edmans, 2014).

We expect high institutional holdings to be associated with more 
pronounced negative insider trading profitability following SCAP 
finalization. The results are reported in Table 10 columns (1) and (2). 
Consistent with our prediction, we find a stronger negative coefficient 
on SCAP for firms with high institutional holdings. Both SCAP co
efficients on high and low institutional holdings remain negative and 
statistically significant at the 1% level, at − 0.095 and − 0.046. Similarly, 
in columns (3) and (4), we run our results using blockholders to ensure 
our results hold for large shareholders. We expect high blockholdings to 
be associated with more pronounced negative insider trading profit
ability following SCAP finalization. Consistent with our prediction, we 
find a stronger negative coefficient on SCAP for firms with high block
holdings (see Table 10).

Next, we proxy for a firm's external threats using a hostile takeover 
index developed by Cain et al. (2017). The takeover index indicates the 
likelihood a firm is acquired in a hostile manner. We expect firms facing 
greater external threats to exhibit stronger responses to the SCAP 
finalization, such as requiring CEO's to be closely aligned with share
holder interests and limiting any opportunistic insider trades. The re
sults are reported in Table 10, columns (5) and (6). Consistent with our 
expectations, we find that the firms with a high likelihood of hostile 
takeover experience strong negative trading profitability of − 0.096 
significant at the 1% level, whilst firms with a low likelihood see a slight 
positive insider profit, although this value is insignificant.

Lastly, we use two proxy measure of CEO power (CEO tenure and 
CEO ownership) to see whether high power CEOs have lesser negative 
effect of SCAP on insider profitability following prior related research (e. 
g., He et al., 2023). We assign CEO tenure, a variable equal to one if the 
tenure of a CEO at a firm in year t is longer than ten years, and zero 
otherwise. The second proxy for CEO power is CEO ownership, an in
dicator variable equal to one if the CEO ownership of a firm is greater 
than 5% in year t, and zero otherwise. We test both of these proxies 
through a subsample of firms with high and low CEO power based on a 
median split. We conjecture that CEOs with high power use this to their 
advantage and attempt to exhibit profitable trades, thus mitigating the 
negative effects of SCAPs on insider trading profitability.

As reported in Table 10 columns (7), (8), (9), and (10), the SCAP 
coefficients on LOW_ENTRENCH and LOW_CEO are significantly greater 
than HIGH_ENTRENCH and HIGH_CEO, consistent with our expectations 
that firms with higher CEO power experience less pronounced negative 
effects of SCAP finalization on insider trading profitability. The very 
strong SCAP coefficients on LOW_ENTRENCH and LOW_CEO of − 0.129 
and − 0.148 provide support for the notion that firms tighten their 
monitoring in the post-SCAP period.

Overall, these results provide support for the notion that firms with 
effective governance in place are able to mitigate insider trading during 
periods of high policy uncertainty (Li, 2020), additionally supporting 
the findings of Dyck et al. (2019) that firms with greater institutional 
ownership are more reactive in improving environmental performance 
following a shock. Further, the results of the CEO power subsamples 
provide support for the importance of strong monitoring and 

governance, results significant heterogeneity between subsamples of 
CEOs with low and high power.

Furthermore, in an unreported experiment, we include industry and 
time fixed effects to control for unobservable industry-level heteroge
neity and common temporal shocks, and the baseline results remain 
qualitatively the same (Results available upon request).

While the above specification absorbs a wide range of confounding 
factors, some residual heterogeneity in regulatory exposure across in
dustries may still remain.18 More broadly, our results should be inter
preted as average firm-level responses to SCAP finalization rather than 
as industry-specific treatment effects. Differences in regulatory exposure 
across industries and states may still matter, but our objective is to 
identify whether the policy signal embedded in SCAP finalization 
changes insider trading profitability on average after controlling for 
persistent firm characteristics and common shocks. Exploring more 
granular heterogeneity across industries and state institutional envi
ronments is therefore a natural avenue for future research.

6. Conclusion

A large number of U.S. states have adopted climate adaptation plans 
as governments seek to proactively address the impacts of climate 
change, creating material climate regulatory risks and potential future 
compliance costs for firms. In this study, we examine how these risks 
affect local firms' insider trading profitability, using state climate 
adaptation plans (SCAPs) to capture a material increase in regulatory 
risk. While climate-related policies shape firms' investment decisions 
and risk exposures and prior studies document heightened monitoring in 
response to climate regulatory risk (Ilhan et al., 2023; He et al., 2023), 
little is known about their effect on insider trading. Specifically, it re
mains unclear whether regulatory risk constrains insiders' ability to earn 
abnormal trading profits or instead enhances profitability through pri
vate information about firms' responses. Using three- and six-month 
cumulative abnormal returns, we find a significant and consistently 
negative relationship between SCAPs and insider trading profitability 
following the finalization of these plans. Our results show a reduction in 
insider trading profitability of approximately 5.9% and 6.9% for treated 
firms headquartered in the SCAP adopting states relative to control firms 
headquartered in non-adopting states. Our analysis is robust to the 
alternative measure of insider trading profitability, and parallel trend's 
assumption, the documented negative effect only present after the SCAP 
finalization. These findings suggest that following the finalization of a 
state adaptation plan, consistent with the notion that firms improve 
their disclosures, any information asymmetry induced by the SCAP is 
eliminated. Heterogeneity tests reveal our results are more pronounced, 
that is, a stronger negative association for treated firms in states with a 
lower number of goals in the SCAP, consistent with the notion that fewer 
SCAP goals are associated with higher regulatory uncertainty, firms 
actively disclosing more information following periods of higher un
certainty to mitigate negative market effects. In our cross-sectional tests, 
we exploit three potential channels through which SCAPs affect insider 
trading profitability. We find strong evidence that the documented effect 
is more pronounced for firms during periods of high uncertainty, and 
firms more vulnerable to the physical risks of climate change. Addi
tionally, we find significant results only across proxies for low infor
mation asymmetry and high monitoring and governance, suggesting 
firms do respond to the material increase in regulatory risk by improving 
their information transparency and internal monitoring.

Our study offers timely contributions to the growing literature on the 
economic consequences of climate change. Where prior literature fo
cuses on the effects of climate policy and investment activity, our study 
shows that a material increase in the climate regulatory risk of firms 
leads to an active effort by such firms to improve their governance and 
disclosure practices, reducing insider trading profitability.

These findings also carry practical implications. For regulators, 
including the SEC and climate-disclosure authorities, the results suggest 
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that heightened climate-related regulatory activity can improve market 
transparency by narrowing insiders’ informational advantages. For 
firms, the evidence highlights the importance of strengthening gover
nance, compliance design, and internal monitoring during periods of 
regulatory transition, especially when uncertainty and physical climate 
exposure are high.

Given the significant variation and lack of comparability between 
SCAPs, it is difficult to conduct an analysis beyond indicator variables 
into specific factors driving the documented findings. This presents an 
interesting avenue for future research, examining other proxies for 
climate regulatory risk. Additionally, given the global importance of 
climate change, future studies could extend our study by expanding 
beyond the US to examine variation across different regions and regu
latory environments. Moreover, our results point toward firms wanting 
to avoid any further costs following the finalization of a state adaptation 
plan, therefore examining other avenues through which firms respond to 
climate regulatory risks such as investment decisions would be benefi
cial to better understanding corporate responses to climate regulatory 
shocks. Future studies could also extend this work by examining 
industry-level differences in how firms respond to climate regulatory 
risk, providing a more granular understanding of the heterogeneity in 

insider trading behaviour.
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Appendix A. Variable Definitions

Name Symbol Description

State climate adaptation plan 
finalization

SCAP SCAP is a dummy variable with the value of one for a state that finalized state climate adaptation plan in the 
previous year and onwards, otherwise, the variable is set to zero. Source: https://www.georgetownclimate.org/ad 
aptation/plans.html

Book to market ratio BM Ratio of book assets to market price in the previous fiscal year.
Firm size SIZE Natural logarithm of total assets in the previous fiscal year.
Past stock returns RET Past annual stock return in the previous fiscal year, calculated from CRSP.
Income LOSS It is an indicator variable equal to 1 if the net income in previous fiscal year is negative, otherwise 0.
Return on assets ROA ROA is calculated as the ratio of net income to total assets in previous fiscal year.
Leverage LEVERAGE Ratio of total liabilities to total assets in the previous fiscal year.
Z-score ZSCORE The decile of Altman's Z-score, where Z-score is computed as 3.3 * Net Income/Assets + Sales/Assets +1.4 * 

Retained earnings/Assets +1.2 * Working capital/Assets (Leary and Roberts, 2014).
Buy and hold abnormal returns BHAR_MADJ Buy-and-hold abnormal returns, calculated by subtracting the daily market return from the daily firm return (Ri – 

Rm), and compounding over certain trading days [from the insider trade day to the number days indicated in the 
variable name. e.g., Bhar_madj90 means buy-and-hold abnormal returns from the day when insider traded to the 
90th trading day after insider trading]

Cumulative abnormal returns CAR_MADJ cumulative abnormal returns, calculated by subtracting the daily market return from the daily firm return (Ri – 
Rm), and sum over certain trading days [from the insider trade day to the number days indicated in the variable 
name. e.g., car_madj90 means cumulative abnormal returns from the day when insider traded to the 90th trading 
day after insider trading]

Average daily abnormal return ALPHA_X The intercept estimated from the Carhart four-factor model over certain trading days X following each transaction. 
Hence, alpha is the average daily abnormal return over the estimation period of Carhart model.

High number of total SCAP goals CAR3M_HIGH/ 
CAR6M_HIGH

Indicator variable equal to 1 if a firm is in a state with an above median number of goals in the finalized SCAP (Ray 
and Grannis, 2015).

Low number of total SCAP goals CAR3M_LOW 
/ 
CAR6M_LOW

Indicator variable equal to 1 if a firm is in a state with a below median number of goals in the finalized SCAP (Ray 
and Grannis, 2015).

High climate policy uncertainty HIGH_CPU Indicator variable equal to 1 for above median climate policy uncertainty, based on index in Gavriilidis (2021).
Low climate policy uncertainty LOW_CPU Indicator variable equal to 1 for below median climate policy uncertainty, based on index in Gavriilidis (2021).
High environmental rating HIGH_ENVRATING Indicator variable equal to 1 for above median environmental rating, from KLD Research & Analytics, Inc. (KLD) 

STATS database.
Low environmental rating LOW_ENVRATING Indicator variable equal to 1 for below median environmental rating, from KLD Research & Analytics, Inc. (KLD) 

STATS database.
High environmental risk HIGH_ENV_RISK Indicator variable equal to 1 for above median firm level environmental risk. Source: https://www.firmlevelrisk. 

com/home.
Low environmental risk LOW_ENV_RISK Indicator variable equal to 1 for below median firm level environmental risks. Source: https://www.firmlevelrisk. 

com/home.
High climate change risk HIGH_CCRISK Indicator variable equal to 1 for above median climate change risk based on conference calls (Ilhan et al., 2023).
Low climate change risk LOW_CCRISK Indicator variable equal to 1 for below median climate change risk based on conference calls (Ilhan et al., 2023).
High asset redeployability HIGH_REDEPLOY Indicator variable equal to 1 for above median asset redeployability. We collect these data from Kim and Kung 

(2017)
Low asset .redeployability LOW_REDEPLOY Indicator variable equal to 1 for below median asset redeployability. We collect these data from Kim and Kung 

(2017).
High analyst forecast dispersion HIGH_ANALYSTFD Indicator variable equal to 1 for above median analyst forecast dispersion, the standard deviation of the current 

fiscal year forecasts divided by the absolute mean value of forecasts.
Low analyst forecast dispersion LOW_ANALYSTFD Indicator variable equal to 1 for below median analyst forecast dispersion, the standard deviation of the current 

fiscal year forecasts divided by the absolute mean value of forecasts.

(continued on next page)
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(continued )

Name Symbol Description

High opacity HIGH_OPACITY Indicator variable equal to 1 for above median opacity, equal to the standard deviation of the residuals from the 
following regressing model using data over years t–10 to t. 
TCAj, t
Assetsj, t

= ∅0, j+ ∅1, j
CFOj, t − 1

Assetsj, t
+ ∅2, j

CFOj, t − 1
Assetsj, t

+ ∅3, j
CFOj, t − 1

Assetsj, t
+ ∅4, j

ΔRevj, t
Assetsj, t

+ ∅5, j
PPEj, t

Assetsj, t
+ vj, t

Low opacity LOW_OPACITY Indicator variable equal to 1 for below median opacity, regression model above.
Large firm LARGE FIRM Indicator variable equal to 1 for above median firm size, variable SIZE.
Small firm SMALL FIRM Indicator variable equal to 1 for below median firm size, variable SIZE.
High institutional holdings HIGH_INSTHOLD Indicator variable equal to 1 for above median institutional holdings.
Low institutional holdings LOW_INSTHOLD Indicator variable equal to 1 for below median institutional holdings.
High block ownership HIGH_BLOCKHOLD Indicator variable equal to 1 for above median blockholder ownership, based on Edmans (2014).
Low block ownership LOW_BLOCKHOLD Indicator variable equal to 1 for below median blockholder ownership, based on Edmans (2014).
High takeover index HIGH_TAKEOVER Indicator variable equal to 1 for above median hostile takeover index, based on Cain et al. (2017).
Low takeover index LOW_TAKEOVER Indicator variable equal to 1 for below median hostile takeover index, based on Cain et al. (2017).
High entrenchment HIGH_ENTRENCH Indicator variable equal to one if the tenure of a CEO at a firm in year t is longer than ten years.
Low entrenchment LOW_ENTRENCH Indicator variable equal to one if the tenure of a CEO at a firm in year t is shorter than ten years.
High CEO power HIGH_CEO Indicator variable equal to one if the CEO ownership of a firm is greater than 5% in year t, He et al. (2023).
Low CEO power LOW_CEO Indicator variable equal to one if the CEO ownership of a firm is lower than 5% in year t, He et al. (2023).

Appendix B. State Climate Adaptation Plans Finalization Years

This table presents a list of each U.S state and the corresponding state climate adaptation plan finalization year as reported by the Georgetown 
Climate Centre (GCC).

State State Name Finalization Year

AK ALASKA 2010
CA CALIFORNIA 2009
CO COLORADO 2011
CT CONNECTICUT 2013
DC D.C 2016
DE DELAWARE 2015
FL FLORIDA 2008
ME MAINE 2010
MD MARYLAND 2008
MA MASSACHUSETTS 2011
MT MONTANA 2020
NH NEW HAMPSHIRE 2009
NJ NEW JERSEY 2021
NY NEW YORK 2010
NC NORTH CAROLINA 2020
OR OREGON 2010
PA PENNSYLVANIA 2011
RI RHODE ISLAND 2018
VA VIRGINIA 2008
WA WASHINGTON 2012

Data availability

The authors do not have permission to share data.
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