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This study uses a novel dataset from 54 countries and regions to explore how exposure to climate change reg-
ulatory shocks influences firms’ debt costs. The findings reveal that such exposure generally increases the cost of
debt. However, this scenario is reversed for firms that find greater opportunities within climate change regu-
lations, suggesting that the regulatory risk premium associated with climate change may not always be positive.
The results also indicate that the negative impact of regulations is more pronounced in companies with a higher
beta, greater asset tangibility, and poorer environmental innovation performance. Furthermore, this increase in
debt costs can be partially attributed to heightened profitability volatility and diminished growth prospects

arising from reduced capital expenditures. These insights underscore the need to refine climate regulation pol-
icies to better support firms’ transition toward environmentally sustainable practices.

1. Introduction

The cost of debt is a crucial determinant of a firm’s financial de-
cisions and performance (Binsbergen et al., 2010; Santosuosso, 2014).
The existing literature has extensively investigated the factors influ-
encing firms’ debt costs, focusing on variables such as ownership
structure, business group affiliation, audit quality, and social perfor-
mance (Bacha, 2019; Byun et al., 2013; Magnanelli & Izzo, 2017;
Ratajczak & Mikolajewicz, 2021; Sanchez-Ballesta & Garcia-Meca,
2011). From a macro perspective, factors such as financial market
development, macroeconomic risk, country-level sustainability, and
climate regulatory risk are also discussed (Chen & Manso, 2017;
Hoepner et al., 2016; Khan, 2001; Seltzer et al., 2022).

With increasing global attention on climate change, countries around
the world have implemented a series of regulatory policies to address
these issues (Fekete et al., 2021; Guterres, 2022; Roelfsema et al., 2020).
These policies primarily aim to reduce greenhouse gas emissions, pro-
mote renewable energy use, and facilitate the transition to a low-carbon
economy (Girod, 2016; Tang, 2022). In line with the Paris Agreement,
nations have formulated Nationally Determined Contributions (NDCs)
tailored to their specific circumstances, pledging to regularly update
these commitments to reflect their evolving ambitions (Roser et al.,

2020). Through measures such as carbon taxes, carbon emissions
trading systems, mandatory regulations, and public disclosure
(Narassimhan et al., 2018; O’Mahony, 2020; Tam et al., 2021; Foulon,
Lanoie, & Laplante, 2002), an increasing number of countries and re-
gions are using economic incentives and legal mechanisms to reduce
greenhouse gas emissions, thereby encouraging firms and individuals to
adopt more environmentally friendly behaviors.

Climate change-related regulatory policies can have several impacts
on corporate financing. On one hand, they may restrict external
financing accessibility from banks in industries with high carbon emis-
sions (Reghezza et al., 2022). On the other hand, these policies can in-
crease companies’ environmental costs, such as carbon emission taxes
and investments in environmental protection, thereby increasing overall
financial expenses. Additionally, compliance with climate regulations
often necessitates substantial investments such as improving technology
and maintaining energy-related infrastructure (Bataille et al., 2018;
Zhou et al.,, 2019). These initial expenditures not only increase
short-term financial burdens but also raise long-term operational costs
and compliance risks.

The existing literature primarily focuses on the impact of climate
risks, such as transitional and physical risks, on firms’ debt costs, with
relatively less attention given to the effects of climate change-related

* Corresponding author. MOE Key Laboratory of Econometrics, Department of Finance, School of Economics, and Wang Yanan Institute for Studies in Economics

(WISE), Fujian Key Lab of Statistics, Xiamen University, Xiamen, 361005, China

** Corresponding author. School of Business, Wenzhou University, Wenzhou, 325035, China
E-mail addresses: 1594181124@qq.com (W. Jin), yuwang@xmu.edu.cn (Y. Wang).

https://doi.org/10.1016/j.bir.2025.01.002

Received 4 April 2024; Received in revised form 1 December 2024; Accepted 10 January 2025

Available online 11 January 2025

2214-8450/Copyright © 2025 Borsa Istanbul Anonim Sirketi. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


https://orcid.org/0009-0002-0073-877X
https://orcid.org/0009-0002-0073-877X
https://orcid.org/0000-0002-2429-7027
https://orcid.org/0000-0002-2429-7027
mailto:1594181124@qq.com
mailto:yuwang@xmu.edu.cn
www.sciencedirect.com/science/journal/22148450
https://www.elsevier.com/journals/borsa-istanbul-review/2214-8450
https://doi.org/10.1016/j.bir.2025.01.002
https://doi.org/10.1016/j.bir.2025.01.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.bir.2025.01.002&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/

W. Jin and Y. Wang

regulations. Additionally, most studies are limited to evaluating specific
policy tools or programs at the macro level, often assuming uniform
regulatory exposure across all sampled companies. However, the impact
of the same climate policy can vary significantly across industries, levels
of emissions, and the energy intensity of companies. Moreover, even
within the same industry, companies may experience varying degrees of
policy exposure owing to differences in geographic location and stra-
tegic adaptation capabilities. The current research landscape has not
adequately addressed the variations in regulatory exposure that
different companies may face, nor has it sufficiently distinguished be-
tween climate regulatory opportunities and risks or explored the het-
erogeneity of these regulatory opportunities.

This study contributes to the existing literature in several innovative
ways. First, it employs a novel micro-level dataset to examine how
varied climate regulation exposures affect debt costs, thereby broad-
ening the scope of research on the factors that influence firms’ debt
costs. Second, by distinguishing between firms facing high and low
regulatory opportunities, this study reveals that the climate change
regulatory risk premium may not always be positive, thus extending our
understanding of the economic implications of climate change-related
regulations. Third, this study explores the transmission channels
through which climate regulatory exposure impacts firms’ debt costs,
including profitability volatility and growth prospects, providing valu-
able insights for firms aiming to refine their climate adaptation strate-
gies. Fourth, it examines the roles of systematic risk, asset tangibility,
and environmental innovation performance in the relationship between
climate regulation exposure and firms’ debt costs, contributing to the
development of more nuanced climate change-related regulation
policies.

2. Literature review
2.1. Determinants of firms’ debt costs

Firms’ debt costs are influenced by various factors, including firm
characteristics and broader market dynamics. Previous research in-
dicates that executive backgrounds, religiosity, political connections,
and institutional monitoring have explanatory power for debt financing
costs (Jiang et al., 2018; Tee, 2018; Xie et al., 2024). Additionally, the
quality of information, as evidenced by interactions between investors
and listed companies and media coverage, plays a pivotal role (Gao
et al., 2019; Zhao et al., 2023). Furthermore, social responsibility per-
formance, environmental concerns, and ESG disclosure have also been
shown to favorably influence firms’ debt costs (Chava, 2014; Duggal
et al., 2024; Raimo et al., 2021). Notably, innovations in digital finance
have emerged as a potential avenue for reducing debt costs (Tang &
Geng, 2024), while market dynamics such as equity investment by
sovereign wealth funds and oil price uncertainty also exert notable im-
pacts (Chen et al., 2023; Gan et al., 2023). This body of research not only
deepens our understanding of the determinants of firms’ debt costs but
also provides strategic insights for effective debt financing management.

2.2. The economic and environmental outcomes of climate change-related
regulations

Recent research has increasingly focused on the multifaceted impacts
of climate change-related regulations on corporate strategies and per-
formance. Yan et al. (2023) and Park (2021) underscore the dynamic
effects of such regulations on firms’ energy consumption behaviors,
investment decisions and adaptive capacity for climate management,
highlighting the complexities of regulatory compliance. Furthermore,
Bauckloh et al. (2023) examine the relationship between mandatory
climate reporting and firms’ carbon performance, revealing notable
improvements in carbon intensity among firms subjected to the Green-
house Gas Reporting Program. Additionally, Wang and Lin (2022) and
Yang et al. (2022) investigate how environmental regulations interact
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with firms’ bargaining power to influence firm performance. Collec-
tively, these studies offer insightful perspectives on how regulations
shape firms’ behaviors and performance in the face of climate
change-related challenges.

2.3. The impact of climate-related regulations on firms’ debt financing

In recent years, the intersection of climate change-related regula-
tions and corporate finance has attracted significant research interest,
particularly concerning how carbon regulatory measures and climate
change mitigation strategies influence firms’ financial structures and
costs. Studies indicate that carbon regulatory policies such as Emissions
Trading Systems impact firms by elevating the cost of debt (Ni et al.,
2022). Concurrently, environmental regulations have been found to
foster the development of green finance and moderate the role of debt on
the performance of small and medium-sized enterprises (SMEs) in the
energy sector (Cariola et al., 2020; Xu et al., 2022). However, these
policies can also lead to unintended consequences, including regulatory
arbitrage and negative effects on debt financing, especially following
participation in an emissions trading scheme (Bartram et al., 2022;
Huang et al., 2024).

Moreover, the scale of debt financing is notably reduced in enter-
prises under high environmental regulatory pressure (Chen et al., 2022).
In addition, environmental penalties tend to increase debt costs due to
their adverse impact on disclosure quality (Ding et al., 2022). Further-
more, the uncertainty surrounding climate policies constrains excessive
debt, demonstrating regional and enterprise-specific effects (Ren et al.,
2023). Additionally, the introduction of carbon taxes raises credit risk
and alters the geography of bank lending, particularly affecting fossil
fuel companies (Aiello & Angelico, 2023; Laeven & Popov, 2023).
Finally, environmental transaction costs slow the adjustment to target
financial debt levels among carbon emitters (Tascon et al., 2020). This
body of literature highlights the intricate relationship between climate
change-related regulations and firms’ debt financing, underscoring the
necessity for a nuanced understanding of the financial impact of these
policies.

3. Hypothesis

Climate change-related regulations can affect firms’ debt costs
through several mechanisms. First, these regulations may necessitate
investments in energy-saving and emissions-reduction activities, leading
to an increased financial burden and higher financing costs (Liu & Wang,
2017; Zhao et al., 2022; Zhou et al., 2019). Second, compliance with
climate regulations necessitates higher standards of auditing and envi-
ronmental disclosure (Mishra et al., 1997; Palea & Drogo, 2020). These
requirements can affect both compliance costs and debt expenses. Third,
changes in market demand and supply chain risks driven by climate
change-related regulations may increase the volatility of corporate
profits, potentially leading to a decline in corporate credit ratings. It has
been observed that firms’ carbon footprints are closely related to their
likelihood of default, particularly through the asset volatility channel,
with the 2015 Paris Agreement serving as a policy turning point that
affects firms’ credit risk (Faralli & Ruggiero, 2022). Creditors may de-
mand higher risk premiums to compensate for these risks, thereby
leading to an increase in firms’ debt costs. Based on these consider-
ations, the following hypothesis is proposed.

Hla. Increased regulatory exposure to climate change tends to result
in higher debt costs for firms.

However, climate change-related regulations have spurred the
growth of industries such as renewable energy, waste management, and
air purification, endowing these sectors with expanded market prospects
and the potential for development (Gielen et al., 2019; Horbach et al.,
2012; Mathiesen et al., 2011). Moreover, companies exhibiting strong
adaptability are more likely to secure government subsidies (Santos,
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2019). They may also find it easier to navigate the industry access,
procurement, and bidding processes. If these opportunities are recog-
nized by the market, they can contribute to improving firms’ financing
conditions, including reducing debt costs (Ali et al., 2023). Mueller and
Sfrappini (2022) reveal that banks, which lend to firms adversely
affected by regulations in Europe diversify their portfolios by extending
loans to firms that benefit from such regulations. This diversification
approach not only helps banks manage the risks associated with lending
to vulnerable firms but also enables them to leverage the potential ad-
vantages of supporting firms that could benefit from the regulations.
Based on this understanding, the following hypothesis is proposed.

H1b. Firms with significant opportunities arising from climate change-
related regulations may experience lower debt costs.

4. Methodology
4.1. Sample and data

To investigate the impact of climate change-related regulations on
firms’ debt costs, this study utilizes firm-level climate change regulation
exposure data from Sautner et al. (2023), who generated climate change
exposure-related indicators from the earnings call texts of over 10,000
global firms. Firm-level financial data and ESG-related data are sourced
from Bloomberg and Refinitiv Eikon database. Financial firms were
excluded from our sample, along with observations of missing core
variables. Additionally, observations from countries or regions with two
or fewer companies were excluded to ensure that the analysis remained
robust and statistically reliable because having too few companies from
a single country or region could skew the results and reduce the
generalizability of the findings. All continuous variables are winsorized
at the 2% level to reduce the effects of outliers. The final sample com-
prises 32,685 annual observations from 54 countries and regions from
2002 to 2022. The distribution of the sample results is reported in Ta-
bles 1 and 2.

4.2. Model

This study aims to understand the impact of climate change-related
regulations on firms’ debt costs by applying multivariate panel
models. The baseline regression model is as follows:

KD, = a + p,rgexpo;, + p,Controls;, + year + firm + industry + country
+ €ir
(€]

In this model, KD;, represents the cost of debt for firm i in year t.
Rgexpo;; denotes the level of exposure to climate change-related regu-
lations for firm i in year t, where the values of this variable have been
multiplied by 1000 for ease of interpretation. Controls;, is a vector of the
characteristics controlled in the model. In addition, year, firm, industry,
and country fixed effects are included to control for unobserved het-
erogeneity. ¢;; is the error term. Other types of fixed effects are also
considered in the robustness tests to ensure the reliability of the findings.

Table 1

Distribution of sample by year.
Year Obs. Per(%) Year Obs. Per(%) Year Obs. Per(%)
2002 157 0.48 2009 935 2.86 2016 2050 6.27
2003 266 0.81 2010 1029  3.15 2017 2507  7.67
2004 384 1.17 2011 1091 3.34 2018 2902  8.88
2005 500 1.53 2012 1363 4.17 2019 3120 9.55
2006 561 1.72 2013 1478  4.52 2020 3284 10.05
2007 629 1.92 2014 1575  4.82 2021 3354 10.26
2008 782 2.39 2015 1767  5.41 2022 2951 9.03
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4.3. Variables

4.3.1. Firms’ debt costs

The primary indicators commonly used to measure debt costs include
interest expenses and the weighted average cost of debt. Interest ex-
penses typically reflect only actual interest payments and may not
comprehensively represent the cost of all debt. In contrast, the weighted
average cost of debt accounts for both the interest rates and the amounts
of debts of different types, offering a more comprehensive view of the
overall debt profile. Therefore, in this study, firms’ debt costs are
measured using the after-tax weighted average cost of debt, which
provides a comprehensive representation of a firm’s debt burden.

4.3.2. Climate change-related regulation exposure

Previous research typically measured climate regulatory exposure
using indicators such as carbon climate policies and environmental
penalties. However, these indicators are often limited to regional or
industrial levels and may not adequately capture the diverse regulatory
factors faced by individual companies. This study employs the climate
change-related regulatory exposure index developed by Sautner et al.
(2023). This index is calculated based on the relative frequency of
bigrams in the text of earnings calls related to climate change regula-
tions. Earnings calls are crucial because they cover significant topics of
concern to management and analysts. They enhance the availability of
public information for analysts, enabling them to forecast earnings with
greater accuracy (Aw et al., 2023). The innovative dataset based on
earnings calls provided by Sautner et al. (2023) enables a detailed study
of the impact of climate regulations on debt financing from a micro-level
perspective, offering a fresh approach to assessing regulatory impacts.

4.3.3. Control variables

Based on previous research, this study incorporates several control
variables that may influence firms’ debt costs. A widely used measure of
firm size is the natural logarithm of total assets, which reflects a com-
pany’s market visibility and reputation, making it attractive to investors
and improving credit availability. Moreover, the impact of financial
structure on firms’ debt costs is examined using variables, including the
debt-to-asset ratio, the proportion of long-term debt, the common stock
share, and the external financing ratio, which provide insights into the
firm’s leverage and external financing strategies. Furthermore, to
explore the potential effects of growth and profitability on firms’ debt
expenses, variables such as total asset growth rate, sales revenue to total
assets ratio, and gross profit margin are added. Other included variables
are cash ratio and shareholder score, which help evaluate a firm’s short-
term debt-paying ability and performance concerning shareholder rights
and interests. Finally, the industry-average Earnings Before Interest and
Taxes (EBIT) is considered to reflect sectoral performance. A detailed
description of the variables is provided in Table 3.

4.4. Descriptive statistics

In the sample, the average value of climate change-related regulation
is 0.084, as detailed in Table 4. The relatively high standard deviation
indicates significant variation in how management and market partici-
pants perceive the impact of climate change-related regulations on
companies. For firms’ debt costs, the average value is 2.562. The
negative values observed may be attributed to a low interest-rate envi-
ronment and favorable tax policies in certain regions.

5. Empirical results
5.1. Correlation analysis
Table 5 presents the correlation matrix, which indicates that most of

the correlation coefficients are below 0.5. Notably, the correlation co-
efficient between external financing sources and the annual growth rate



W. Jin and Y. Wang

Borsa Istanbul Review 25 (2025) 275-285

Table 2
Distribution of sample by country.

Country/Region Obs. Per (%) Countr/Region Obs. Per (%) Country/Region Obs. Per (%)
AE 28 0.09 FI 378 1.16 MX 277 0.85
AR 51 0.16 FR 997 3.05 MY 80 0.24
AT 168 0.51 GB 2475 7.57 NL 387 1.18
AU 1420 4.34 GR 70 0.21 NO 283 0.87
BE 220 0.67 HK 316 0.97 NZ 200 0.61
BM 118 0.36 HU 31 0.09 PE 46 0.14
BR 644 1.97 ID 72 0.22 PH 59 0.18
CA 1925 5.89 IE 373 1.14 PL 86 0.26
CH 682 2.09 IL 117 0.36 PT 91 0.28
CL 146 0.45 IN 664 2.03 QA 11 0.03
CN 268 0.82 T 383 117 RU 217 0.66
Cco 53 0.16 JE 33 0.10 SE 724 2.22
CY 10 0.03 Jp 1438 4.40 SG 156 0.48
Cz 35 0.11 KR 218 0.67 TH 98 0.30
DE 1072 3.28 KY 33 0.10 TR 114 0.35
DK 299 0.91 LU 73 0.22 ™W 218 0.67
EG 23 0.07 MC 20 0.06 us 14,014 42.88
ES 341 1.04 MT 15 0.05 ZA 415 1.27

of total assets is 0.542. Although this correlation coefficient exceeds 0.5,
there is still considered to be no serious multicollinearity issue. It is
generally believed that a correlation coefficient above 0.7 is the
threshold for concern, as demonstrated by Muindi (2016), who treats 0.7
and 0.9 as critical values. Consequently, it can be concluded that mul-
ticollinearity is not a concern.

5.2. Main results

Table 6 displays the baseline regression results, with the cost of debt
as the key variable of interest. The findings reveal that, after controlling
for firm, year, industry, and country fixed effects, a one-standard-
deviation increase in climate change-related regulation exposure cor-
responds to an average increase of approximately 0.018 units in firms’
debt costs. Notably, after excluding U.S. companies from the sample, the
regression coefficient for climate regulation exposure remains signifi-
cantly positive. This finding suggests that the impact of climate change-
related regulations is pervasive, significantly increasing debt costs
across firms.

Most of the control variables exhibit the expected signs. Both
leverage and debt maturity show a significant positive impact across all
models, which is consistent with the findings of Lim (2011) and Bruche
and Segura (2017). Because higher leverage and longer debt maturity
increase financial risk, creditors demand higher interest rates for
compensation. Sales revenue and gross profit margins significantly
reduce debt costs because lenders may view earnings capacity and
profitability as indicators of lower risk. This aligns with Muscettola and
Naccarato (2016) and Santosuosso (2014), who highlight the positive
role of firm profitability in debt financing. Moreover, it is observed that
the higher the industry profitability, the lower the firm’s debt costs. This
finding suggests that firms in more profitable industries are perceived as
having lower default risk and are, therefore, charged less for debt
financing. This finding supports that of James and Kizilaslan (2014),
who demonstrate that higher industry risks lead to higher interest rates
from banks. Additionally, the significantly negative coefficient of the
asset growth rate suggests that firms experiencing faster asset growth
tend to incur lower debt costs. While some researchers argue that firms
with growth options often incur higher debt costs owing to increased
volatility and greater default risk during economic downturns (Arnold
et al., 2013), the findings of this study align with those of Chen and Zhao
(2006), who observe a negative correlation between firm growth and
debt financing costs for most firms.

A significant positive coefficient for common stock share indicates
that a firm’s debt costs increase with greater reliance on common stock
financing. These results could be due to the passive effects of common
stock financing, such as deteriorating financial performance or signaling
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financial distress (Achieng et al., 2018; Kim et al., 2019). The coefficient
of external financing is insignificant and varies across the sample,
indicating that the impact of external financing is uncertain. Share-
holder protection significantly reduces debt costs for non-U.S. com-
panies, consistent with Lins (2003) and Chi (2005), who emphasize the
benefits of shareholder protection, including restraining managerial
agency costs and enhancing firm value. The cash ratio is insignificant,
suggesting an uncertain impact of cash holdings. Firm size was signifi-
cantly positive, as observed by Fard et al. (2020). This result is unex-
pected because larger firms generally enjoy lower debt costs owing to
better access to capital markets. These findings can be attributed to
larger firms’ greater sensitivity to business cycles in certain industries, as
noted by Kumar and Yerramilli (2023). This sensitivity may increase risk
during economic downturns, leading to higher debt costs. Finally, the
significance of the coefficients for industry profitability, shareholder
protection, and firm size changes when U.S. firms are excluded, likely
due to the counteracting effect of differences in regional market struc-
tures and regulatory environments.

5.3. Robustness

5.3.1. Adding control variables and fixed effects

To address the potential omitted variable bias, this study includes
control variables such as total financial sources and ESG performance in
the main regression. The regression results in Models (1) to (4) of Table 7
show that climate change-related regulations raise firms’ debt costs,
with statistical significance at the 5% level. Furthermore, after con-
trolling for various fixed effects, Table 8 shows that the main regression
results remain robust.

5.3.2. Lagging the core explanatory variable

Additionally, this study enhances the analysis by incorporating the
lagged value of climate change-related regulations, capturing the reg-
ulatory impact from the previous period. This lagged variable serves as
the core explanatory factor in the regression models. The results from
Model (5) in Table 7 confirm the consistent stability of the baseline
regression outcomes.

5.3.3. Excluding special samples

In the spirit of Ma et al. (2023) and Cepni et al. (2024), this study
sequentially excludes samples from the financial crisis period, the
COVID-19 pandemic period, and firms with fewer than five and ten
observations, as reported in Columns (1) to (4) of Table 9. Additionally,
this study excludes samples corresponding to countries with five or
fewer companies, as shown in Column (5) of Table 9. The results confirm
the consistent stability of the baseline regression outcomes.
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Table 3 Table 4
Variable description. Summary statistics.
Symbol Variable Description Variable Obs Mean Std. Dev. Min Max
KD Cost of debt After-tax weighted average cost of KD 32,685 2.562 2.102 —0.113 9.963
debt Rgexpo 32,685 0.084 0.221 0.000 1.122
Rgexpo Exposure to climate Relative frequency with which Size 32,685 15.343 1.552 11.996 18.692
change-related regulation bigrams representing regulatory Lev 32,685 0.577 0.202 0.158 1.094
exposure shocks related to climate change Rlgdebt 31,813 0.801 0.233 0.005 1.000
within earnings call transcripts Rsales 32,685 0.850 0.566 0.119 2.703
Rgpos Positive exposure to Relative frequency with which Assetgr 32,685 9.254 20.291 —24.310 91.740
climate change-related bigrams related to climate change Rstock 32,685 0.085 0.170 0.000 0.807
regulations regulation are mentioned together Rexfinance 32,685 0.004 0.087 -0.191 0.313
with positive tone words Gmargin 32,685 36.677 21.086 1.830 88.420
Size Asset size The natural logarithm of total assets Rcash 32,685 0.135 0.132 0.004 0.605
Lev Leverage ratio The ratio of total liabilities to total Shareholders 32,685 53.464 28.465 2.640 98.370
assets indEBIT 32,685 0.067 0.039 —0.068 0.122
Rlgdebt Long-term debts Long-term debts as a proportion of
total debts
Rsales Net sales or revenues The ratio of gross sales and other term. The findings from the two-stage IV regression displayed in
operating revenue less discounts, Table 10 show that in the first stage, the instrumental variable is
returns, and allowances to total . . . .
assets significantly positively correlated with the explanatory variable. By
Assetgr Annual growth rate of total ~ (Current Year'’s total assets/Last passing both the KP-LM test for under-identification and the Cragg-
assets Year’s total assets - 1) * 100 Donald test for weak identification, industry-average exposure is
Rstock Common stock share The ratio of common stock to total confirmed as a suitable instrumental variable. In the second stage, the
assets . . .pe .
instrumented regulatory exposure significantly increases the cost of
Rexfinance External financing The ratio of outside financing sources . . g y . p g . ) y,
to total assets debt, reinforcing the reliability of the initial findings.
Gmargin Gross profit margin Total sales revenue minus the cost of
goods sold, divided by the total sales 5.4. Heterogeneity
revenue, expressed as a percentage
Rcash Cash and equivalents The ratio of cash and equivalents to . .
total assets Based on the degree of positive regulatory exposure, the sample is
Shareholders  Shareholder score The score that evaluates a company’s divided into groups experiencing lower and higher positive impacts,
practices and performance related to referred to as the low and high regulatory opportunity groups, respec-
shareholder rights and interests : : :
. . ; . ) tively. Regressions conducted on these subsamples, as shown in
indEBIT Industry earnings before The industrial average ratio of I . ) .
interest and taxes earnings before interest and taxes to Table 11, indicate that in samples with smaller regulatory opportunities,
total assets climate change-related regulation shocks increase firms’ cost of debt.
Rtosource Total sources The ratio of the total funds generated Conversely, the opposite effect is observed in samples with larger reg-
by the company internally and ulatory opportunities. This finding suggests that when companies
externally to total assets in debt fi . the risk . iated with climat
ESG1 Refinitiv’s ESG score A score based on the self-reported engage. In de nancing, the ris R premlun}.assoaa €d with ¢ l.ma €
information in the environmental, regulation shocks may not necessarily be positive. In other words, if the
social, and corporate governance market recognizes the opportunities brought about by climate change
pillars regulations, this may not necessarily lead to an increased debt burden
ESG2 ESG controversies category Exposure to environmental, social, f .
’ or firms.
score and governance controversies and L. . . .
negative events reflected in global In addition, this study examines the impact of beta factors, asset
media tangibility, and environmental innovation performance on the rela-
ESG3 Refinitiv’s ESG combined A score based on the reported tionship between firms’ debt costs and climate change-related regula-
score ‘“f‘fr:“a“‘c’ln in the f“‘”“’“me“tal’ tions. The results are presented in Tables 12-14. The findings indicate
social, and corporate governance . . . . ape
- i corp & . that while climate change-related regulation does not significantly affect
pillars with an ESG controversies o K . e 4
overlay debt costs in firms with lower beta values, it does significantly impact
ROA Return on assets 12-month trailing return on assets those with beta values above the median or 40th percentile. Investors
) ) ) SO ) may perceive these firms as facing greater uncertainty or risk, increasing
Reapital Capital expenditure The ratio of the funds used to acquire their sensitivity to climate regulations. Furthermore, high-beta firms
fixed assets other than those b ial fi . hall _ h X
associated with acquisitions to total may encounter substantial financing challenges, causing the market to
assets demand higher risk premiums.
Beta The beta factor of a stock  The relative movement of the price Further analysis of the magnitude and significance of the coefficients
against the market of the key explanatory variables in the odd and even rows of Table 13
EIS Environmental innovation The capacity to reduce the

score

environmental costs and burdens for
its customers, thereby creating new
market opportunities through new
environmental technologies and
processes or eco-designed products

5.3.4. 1V regressions for endogeneity

To verify the causal relationship between climate change regulations
and firms’ debt costs, this study utilizes industry-average climate change
regulation exposure as an instrumental variable. This variable is
assumed to correlate with an individual firm’s exposure to climate
change-related regulations while remaining independent of the error
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indicates that companies with higher asset tangibility are more affected
by climate regulation. For these companies, the environmental compli-
ance costs imposed by climate change-related regulations are relatively
high. Restrictions on carbon emissions and energy usage may necessitate
improvements in production processes, including updates to production
equipment and assembly lines, as well as the adoption of more envi-
ronmentally friendly raw materials to meet regulatory standards.
Additionally, companies may need to enhance their infrastructure
resilience and secure insurance coverage to mitigate potential losses. As
environmental costs and regulatory pressures increase, companies may
see a sharp decline in the value of existing tangible assets such as power
generation facilities and factories, thereby increasing investment un-
certainty for creditors and potentially leading to a higher required rate
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Table 5
Correlation analysis.
@ () (©) @ (e) ® ® ) ®
KD (a) 1.000
Rgexpo (b) —0.007 1.000
Size (c) —0.028 0.146 1.000
Lev (d) 0.020 0.030 0.184 1.000
Rlgdebt (e) 0.058 0.031 0.070 0.197 1.000
Rsales (f) —0.049 -0.107 —0.161 0.112 —0.122 1.000
Assetgr (g) 0.021 —0.007 —0.045 —0.076 0.001 —0.075 1.000
Rstock (h) 0.081 0.020 —0.173 —0.178 —0.030 —0.094 —0.030 1.000
Rexfinance (i) 0.019 0.002 —0.080 0.031 0.060 —0.205 0.542 0.021 1.000
Gmargin (j) —0.020 —-0.079 —0.081 —0.107 0.023 —0.313 0.115 —0.073 0.008
rcash2 (k) —0.019 —0.104 —0.223 —0.137 —0.143 —0.039 0.139 —0.054 0.151
Shareholders (1) —0.017 0.038 0.078 0.020 0.012 0.014 —0.024 0.028 —0.022
indEBIT (m) 0.093 —0.018 0.117 0.039 —0.062 0.212 0.014 —0.034 —0.142
) &) Q)] (m)
Gmargin (j) 1.000
rcash2 (k) 0.283 1.000
Shareholders (1) —0.061 —0.043 1.000
indEBIT (m) —0.064 —0.125 —0.003 1.000
5.5. Mechanism
Table 6

Baseline regression.

With U.S. Firms Without U.S. Firms

@ (2) 3 @
KD KD KD KD
Rgexpo 0.081** 0.081** 0.081** 0.114**
(0.04) (0.04) (0.04) (0.05)
Size 0.104%** 0.104%** 0.104%** 0.069
(0.03) (0.03) (0.03) (0.05)
Lev 0.744*** 0.744*** 0.744%** 0.668***
(0.09) (0.09) (0.09) (0.15)
Rlgdebt 1.022%%% 1.022%%* 1.022%%* 1.047%%*
(0.05) (0.05) (0.05) (0.07)
Rsales —0.207%** —0.207*** —0.207%** —0.137**
(0.05) (0.05) (0.05) (0.07)
Assetgr —0.003*** —0.003*** —0.003%** —0.003***
(0.00) (0.00) (0.00) (0.00)
Rstock 0.628%** 0.628%** 0.628%*** 0.685***
(0.20) (0.20) (0.20) (0.25)
Rexfinance 0.055 0.055 0.055 —0.037
(0.10) (0.10) (0.10) (0.15)
Gmargin —0.008%** —0.008%** —0.008*** —0.008***
(0.00) (0.00) (0.00) (0.00)
Rcash —0.106 —0.106 —0.106 —0.124
(0.13) (0.13) (0.13) (0.22)
Shareholders —0.000 —0.000 —0.000 —0.001**
(0.00) (0.00) (0.00) (0.00)
indEBIT —0.850%* —0.850%* —0.850%* —0.514
(0.34) (0.34) (0.35) (0.49)
Cons. 0.280 0.280 0.280 0.803
(0.54) (0.54) (0.54) (0.82)
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Industry FE No Yes Yes Yes
Country FE No No Yes Yes
Cluster by firm Yes Yes Yes Yes
Obs. 31,146 31,146 31,146 17,934
Adj. R2 0.817 0.817 0.817 0.850

Note: Standard errors are in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.

of return.

Finally, according to the regression results in Table 14, companies
with superior environmental innovation performance are less affected
by climate regulations. This suggests that a firm’s environmental inno-
vation efforts, which enhance its brand image, may be partially factored
into financial market valuations, thereby reducing some of the debt
financing burden in the context of climate regulations.
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To further examine the impact of climate change-related regulations
on firms’ debt costs, this study conducts a mechanism analysis focusing
on profitability volatility and capital expenditures. Columns (1), (2), (4),
and (5) in Table 15 report the impact of climate-related regulations on
ROA volatility, which is calculated using the rolling standard deviation
over a 5-year period. In Columns (1) and (4), the dependent variable is
ROA volatility, whereas in Columns (2) and (5), it is the volatility of
industry-adjusted ROA. The industry-adjusted ROA is calculated by
subtracting the industry-average ROA from a firm’s ROA. The findings
indicate that climate-related regulations tend to increase profitability
volatility both in general and when adjusted for industry effects.
Increased profitability volatility often raises concerns among investors
and creditors regarding a firm’s financial stability, which can lead to
higher risk premiums and, thus, higher debt costs. This finding suggests
that profitability volatility can partially account for the mechanisms
through which climate-related regulations affect debt costs.

Additionally, as shown in Column (3) of Table 15, firms reduce their
capital expenditures in response to increased regulation, which could
reflect a strategic decision to limit future investment under regulatory
uncertainty. A reduction in capital expenditures typically signals that a
company is scaling back its future expansion or investment, which may
lead investors and creditors to question its long-term prospects. Such
concerns can result in the demand for a higher risk premium, thereby
increasing the cost of debt.

It is also notable that while the direction of the effects of climate
change-related regulations on profitability volatility and capital ex-
penditures remains consistent regardless of whether U.S. firms are
included or excluded, the magnitude of the effects differs, with a less
significant impact observed when U.S. firms are excluded. This might
reflect the differences in market characteristics or regulatory environ-
ments between U.S. and non-U.S. companies. For companies head-
quartered outside the U.S., information asymmetry may be more
pronounced, leading to a slower or inconsistent market response to
profitability volatility, resulting in lower significance. These insights
highlight that market responses to climate-related regulations can vary
depending on location.

6. Conclusion and implications

Existing studies have predominantly focused on the impact of
physical or transitional risks on corporate financing, with relatively few
studies exploring the regulatory effects of climate change. Using a novel
dataset from 54 countries and regions, this study examines the influence
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Table 7
Robustness checks L.
@ 2 3 “ ©)]
KD KD KD KD KD
Rgexpo 0.080** 0.081** 0.081** 0.081**
(0.04) (0.04) (0.04) (0.04)
1.Rgexpo 0.076*
(0.05)
Size 0.107*** 0.101%** 0.103*** 0.105%** 0.109%**
(0.03) (0.03) (0.03) (0.03) (0.04)
Lev 0.728%** 0.744%** 0.742%** 0.743%** 0.768%**
(0.09) (0.09) (0.09) (0.09) (0.10)
Rlgdebt 1.018%** 1.022%** 1.023%** 1.023%** 0.993***
(0.05) (0.05) (0.05) (0.05) (0.06)
Rsales —0.214%** —0.209%** —0.207*** —0.206%** —0.202%**
(0.05) (0.05) (0.05) (0.05) (0.05)
Assetgr —0.003*** —0.003*** —0.003*** —0.003*** —0.003***
(0.00) (0.00) (0.00) (0.00) (0.00)
Rstock 0.625%** 0.629%** 0.627*** 0.627%** 0.724%**
(0.20) (0.20) (0.20) (0.20) (0.22)
Rexfinance 0.049 0.054 0.054 0.055 0.178
(0.10) (0.10) (0.10) (0.10) (0.11)
Gmargin —0.009%** —0.009%** —0.008*** —0.008*** —0.009%**
(0.00) (0.00) (0.00) (0.00) (0.00)
Rcash —0.091 —0.106 —0.105 —0.105 —0.089
(0.13) (0.13) (0.13) (0.13) (0.14)
Shareholders —0.000 —0.000 —0.000 —0.000 —0.000
(0.00) (0.00) (0.00) (0.00) (0.00)
indEBIT —0.868** —0.845** —0.852%* —0.853** —0.432
(0.35) (0.34) (0.35) (0.35) (0.37)
Rtosource 0.136**
(0.05)
ESG1 0.001
(0.00)
ESG2 —0.000
(0.00)
ESG3 —0.000
(0.00)
Cons. 0.218 0.296 0.318 0.275 0.103
(0.54) (0.54) (0.55) (0.54) (0.62)
Firm FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes
Cluster by firm Yes Yes Yes Yes Yes
Obs. 31,146 31,146 31,146 31,146 25,245
Adj. R? 0.817 0.817 0.817 0.817 0.825
Note: Standard errors are in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.
Table 8 Table 9
Robustness checks II. Robustness checks III.
@ (2 3 @D (2) 3) @ 5)
KD KD KD KD KD KD KD KD
Rgexpo 0.081** 0.081** 0.081** Rgexpo 0.088** 0.090%** 0.087** 0.090* 0.078**
(0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.05) (0.04)
Cons. 0.280 0.280 0.280 Cons. 0.529 0.417 0.114 —0.169 0.338
(0.54) (0.55) (0.54) (0.53) (0.58) (0.57) (0.74) (0.54)
Controls Yes Yes Yes Controls Yes Yes Yes Yes Yes
Firm FE Yes Yes No Firm FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Year FE Yes Yes Yes Yes Yes
Industry FE No No No Industry FE Yes Yes Yes Yes Yes
Country FE Yes No Yes Country FE Yes Yes Yes Yes Yes
Industry# country FE No Yes No Cluster by firm Yes Yes Yes Yes Yes
Firm# industry FE No No Yes Obs. 28,465 27,872 27,219 16,726 30,999
Cluster by firm Yes Yes Yes Adj. R* 0.830 0.804 0.811 0.801 0.817
Obs. 31,146 31,146 31,146 - — -
Adj. R? 0.817 0.815 0.817 Note: Standard errors are in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.

Note: Standard errors are in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.

of exposure to climate change regulation shocks on firms’ debt costs. The
key findings reveal that, on average, exposure to climate change regu-
lations increases firms’ debt costs. However, this trend is reversed in
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firms that encounter greater opportunities under climate change regu-
lations, suggesting that the climate change regulatory risk premium may

not necessarily be positive.

The results further indicate that the unfavorable regulatory impact is
more pronounced in corporations with a higher beta, greater asset
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Table 10
Analysis for endogeneity concerns.

First Stage rgexpo Second Stage KD

Rgexpo 0.611%***
(0.165)

Instru 1.090%**

(0.051)
Controls Yes Yes
Firm FE Yes Yes
Year FE Yes Yes
Industry FE Yes Yes
Country FE Yes Yes
Cluster by firm Yes Yes
Obs. 31,146 31,146
Adj. R? 0.489 0.048
KP-LM 249.06
p-value 0.000
Cragg-donald wald 2215.15

Note: Standard errors are in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.

tangibility, and poorer environmental innovation performance. Addi-
tionally, the adverse effects on debt costs are partly attributable to the
heightened profitability volatility and diminished growth prospects
arising from reduced capital expenditures. These findings offer insights
into refining climate regulation policies and facilitating corporate
transitions toward environmentally sustainable practices. The key pol-
icy insights are threefold.

First, this study establishes that regulations associated with climate
change generally tend to increase the pressure on corporate debt
financing. To circumvent the potential vicious cycle of “aggravated

Borsa Istanbul Review 25 (2025) 275-285

climate regulatory risks—escalating debt expenses—diminished green
investment—further intensified climate regulatory risks,” it is crucial to
promote a diverse array of financing channels for corporations. Har-
nessing green finance to stimulate environmental innovation and sus-
tainable investment can enhance firms’ resilience to climate change
risks, thereby mitigating part of the adverse effects of climate change
regulations.

Second, establishing differentiated regulatory frameworks that pri-
oritize the transitional nature and adaptability of various types of cor-
porations is crucial. Policies must consider the diverse sensitivities and
levels of adaptability of corporations to climate change-related regula-
tions. Particularly when crafting and implementing regulations, poli-
cymakers need to account for the impact on firms with a higher beta
value, greater asset tangibility, and weaker environmental innovation
performance. By setting phased objectives and providing adaptive sup-
port measures, such as preferential financing and tax incentives, cor-
porations may be encouraged to enhance their environmental
performance, and transitional costs could potentially be alleviated.

Third, establishing a fair and transparent environmental perfor-
mance evaluation system is of paramount importance. This study reveals
that climate change-related regulations can reduce debt expenses for
firms with greater opportunities, underscoring that effective climate
policies may not only advance environmental conservation and sus-
tainable growth but also provide economic advantages for businesses.
However, owing to inadequate risk assessments and issues with infor-
mation asymmetry, the market may misinterpret climate regulation as a
risk rather than an opportunity. Therefore, governments need to pro-
mote the implementation of a fair and transparent environmental

Table 11
Heterogeneity analysis 1.
@™ 2) 3 @ %) 6)
KD KD KD KD KD KD
rgpos < Median rgpos > Median rgpos<60% percentile rgpos > 60% percentile rgpos<90% percentile rgpos > 90% percentile
Rgexpo 0.149%* —0.166** 0.149%* —0.166%* 0.130%* —0.177%*
(0.07) (0.08) (0.07) (0.08) (0.06) (0.08)
Cons. 0.351 —2.306 0.351 —2.306 0.394 —2.885
(0.57) (1.69) (0.57) (1.69) (0.56) (1.91)
Controls Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes
Cluster by firm Yes Yes Yes Yes Yes Yes
Obs. 27,396 2859 27,396 2859 27,861 2420
Adj. R? 0.816 0.822 0.816 0.822 0.816 0.827
Note: Standard errors are in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.
Table 12
Heterogeneity analysis II.
m ) 3) 4 ) (6)
KD KD KD KD KD KD
Beta < Median Beta > Median Beta<40% percentile Beta > 40% percentile Beta<60% percentile Beta > 60% percentile
Rgexpo 0.018 0.100* 0.042 0.136%* 0.026 0.094
(0.05) (0.06) (0.06) (0.05) (0.05) (0.06)
Cons. —-0.776 1.245% —0.626 0.951 —0.474 1.526*
(0.83) (0.72) (0.95) (0.68) (0.75) (0.82)
Controls Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes
Cluster by firm Yes Yes Yes Yes Yes Yes
Obs. 15,209 15,126 12,074 18,275 18,412 11,944
Adj. R* 0.847 0.796 0.855 0.799 0.841 0.793

Note: Standard errors are in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.
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Table 13
Heterogeneity analysis IIIL.
@ (2 3 4 5) 6)
KD KD KD KD KD KD
Tangi < Median Tangi > Median Tangi<40% percentile Tangi > 40% percentile Tangi<60% percentile Tangi > 60% percentile
Rgexpo 0.008 0.144** 0.002 0.133** 0.044 0.122*
(0.05) (0.06) (0.06) (0.05) (0.05) (0.07)
Cons. -1.277 1.149 —0.994 0.775 —0.758 1.131
(0.82) (0.87) (0.96) 0.77) (0.72) (1.01)
Controls Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes
Cluster by firm Yes Yes Yes Yes Yes Yes
Obs. 15,703 14,803 12,488 18,028 18,902 11,651
Adj. R? 0.817 0.827 0.821 0.821 0.817 0.829
Note: Standard errors are in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.
Table 14
Heterogeneity analysis IV.
(€8] ) 3 @ ) 6)
KD KD KD KD KD KD
EIS<Median EIS > Median EIS<40% percentile EIS > 40% percentile EIS<60% percentile EIS > 60% percentile
Rgexpo 0.165%** —0.013 0.154** —0.007 0.113** 0.011
(0.07) (0.04) (0.07) (0.04) (0.06) (0.05)
Cons. 1.274* —1.051 1.360* —1.069 1.052 —0.597
(0.73) (0.86) (0.74) (0.84) (0.68) (1.00)
Controls Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes
Cluster by firm Yes Yes Yes Yes Yes Yes
Obs. 14,972 15,783 14,896 15,869 18,133 12,580
Adj. R? 0.819 0.830 0.819 0.831 0.817 0.829
Note: Standard errors are in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.
Table 15
Potential channels.
With U.S. firms Without U.S. firms
@ (2) 3) “@ ) 6)
vROA1 vROA2 rcapital vROA1 vROA2 rcapital
Rgexpo 0.010%*** 0.008*** —0.003*** 0.007* 0.006* —0.002*
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Cons. 0.136%** 0.111%* 0.077*** 0.202%** 0.153** 0.108***
(0.05) (0.05) (0.01) (0.07) (0.06) (0.02)
Controls Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes
Cluster by firm Yes Yes Yes Yes Yes Yes
Obs. 26,562 26,562 31,146 15,342 15,342 17,934
Adj. R? 0.682 0.653 0.737 0.654 0.627 0.723

Note: Standard errors are in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.

draft, Data curation, Funding acquisition. Yu Wang: Writing — original
draft, Data curation, Funding acquisition.

performance assessment system and establish unified standards for
climate risk and opportunity reporting. Additionally, they should
enhance the quality and consistency of climate-related financial dis-
closures to help investors and creditors identify opportunities presented
by climate change-related regulations more accurately.

Data availability

The authors do not have permission to share the data.
CRediT authorship contribution statement

Wenwen Jin: Conceptualization, Methodology, Writing — original

283



W. Jin and Y. Wang

Disclosure statement
No potential conflict of interest was reported by the authors.
Inclusion and diversity

The author list for this paper includes contributors from the location
where the research was conducted who participated in the data cura-
tion, design, analysis, and interpretation of the work.

Funding

The National Social Science Fund of China (21BJY046), the Fujian
Provincial Federation of Social Sciences, China (No. FJ2023BF041) and
the Natural Science Foundation of Fujian Province, China
(N0.2023J01029).

Acknowledgements

The research presented in this study was supported by the National
Social Science Fund of China (21BJY046), the Fujian Provincial Feder-
ation of Social Sciences, China (No. FJ2023BF041) and the Natural
Science Foundation of Fujian Province, China (N0.2023J01029). The
authors gratefully acknowledge the insightful reviews and comments
from the editors and anonymous reviewers, that have significantly
improved the manuscript. Any remaining errors are the sole re-
sponsibility of the authors.

References

Achieng, B. O., Muturi, W., & Wanjare, J. (2018). Effect of equity financing options on
financial performance of non-financial firms listed at the Nairobi Securities
Exchange, Kenya. Applied Economics and Finance, 5(4), 160-173.

Aiello, M. A., & Angelico, C. (2023). Climate change and credit risk: The effect of carbon
tax on Italian banks’ business loan default rates. Journal of Policy Modeling, 45(1),
187-201.

Ali, K., Nadeem, M., Pandey, R., & Bhabra, G. S. (2023). Do capital markets reward
corporate climate change actions? Evidence from the cost of debt. Business Strategy
and the Environment, 32(6), 3417-3431.

Arnold, M., Wagner, A. F., & Westermann, R. (2013). Growth options, macroeconomic
conditions, and the cross section of credit risk. Journal of Financial Economics, 107(2),
350-385.

Aw, E. N, Sivin, G. Y., Tcherepachenets, K., Mozes, H. A., Minahan, J. R., Ennis, R. M., ...
Liew, J. K. S. (2023). How do corporate managers explain quarterly earnings?
Journal of Investing, 32(5), 30-38.

Bacha, S. (2019). Corporate governance practices and audit quality: Do they matter for
the cost of debt? Theoretical Economics Letters, 9(7), 2262.

Bartram, S. M., Hou, K., & Kim, S. (2022). Real effects of climate policy: Financial
constraints and spillovers. Journal of Financial Economics, 143(2), 668-696.

Bataille, C., Ahman, M., Neuhoff, K., Nilsson, L. J., Fischedick, M., Lechtenbohmer, S., ...
Rahbar, S. (2018). A review of technology and policy deep decarbonization pathway
options for making energy-intensive industry production consistent with the Paris
Agreement. Journal of Cleaner Production, 187, 960-973.

Bauckloh, T., Klein, C., Pioch, T., & Schiemann, F. (2023). Under pressure? The link
between mandatory climate reporting and firms’ carbon performance. Organization
& Environment, 36(1), 126-149.

Bruche, M., & Segura, A. (2017). Debt maturity and the liquidity of secondary debt
markets. Journal of Financial Economics, 124(3), 599-613.

Byun, H. Y., Choi, S., Hwang, L. S., & Kim, R. G. (2013). Business group affiliation,
ownership structure, and the cost of debt. Journal of Corporate Finance, 23, 311-331.

Cariola, A., Fasano, F., La Rocca, M., & Skatova, E. (2020). Environmental sustainability
policies and the value of debt in EU SMEs: Empirical evidence from the energy
sector. Journal of Cleaner Production, 275, Article 123133.

Cepni, O., Sensoy, A., & Yilmaz, M. H. (2024). Climate change exposure and cost of
equity. Energy Economics, 130, Article 107288.

Chava, S. (2014). Environmental externalities and cost of capital. Management Science, 60
(9), 2223-2247.

Chen, R. R., Liu, F., & Zhao, Y. E. (2023). Sovereign wealth funds and cost of debt:
Evidence from syndicated loans. Journal of Corporate Finance, 82, Article 102446.

Chen, H., & Manso, G. (2017). Macroeconomic risk and debt overhang. Review of
Corporate Finance Studies, 6(1), 1-38.

Chen, Z., Yin, M., & Zhou, M. (2022). Does environmental regulatory pressure affect
corporate debt financing? Resources, Conservation and Recycling, 184, Article 106405.

Chen, L., & Zhao, X. (2006). On the relation between the market-to-book ratio, growth
opportunity, and leverage ratio. Finance Research Letters, 3(4), 253-266.

Chi, J. (2005). Understanding the endogeneity between firm value and shareholder
rights. Financial Management, 34(4), 65-76.

284

Borsa Istanbul Review 25 (2025) 275-285

Ding, X., Appolloni, A., & Shahzad, M. (2022). Environmental administrative penalty,
corporate environmental disclosures and the cost of debt. Journal of Cleaner
Production, 332, Article 129919.

Duggal, N., He, L., & Shaw, T. S. (2024). Mandatory corporate social responsibility
spending, family control, and the cost of debt. The British Accounting Review, Article
101356.

Faralli, M., & Ruggiero, F. (2022). The rise of climate risks: Evidence on firms" expected
default frequencies. Available at: SSRN 4144802.

Fard, A., Javadi, S., & Kim, I. (2020). Environmental regulation and the cost of bank
loans: International evidence. Journal of Financial Stability, 51, Article 100797.

Fekete, H., Kuramochi, T., Roelfsema, M., den Elzen, M., Forsell, N., Hohne, N, ...
Gusti, M. (2021). A review of successful climate change mitigation policies in major
emitting economies and the potential of global replication. Renewable and Sustainable
Energy Reviews, 137, Article 110602.

Foulon, J., Lanoie, P., & Laplante, B. (2002). Incentives for pollution control: Regulation
or information? Journal of Environmental Economics and Management, 44(1),
169-187.

Gan, T., Jiang, Y., Wu, X., & Zhang, M. (2023). Oil price uncertainty and the cost of debt:
Evidence from the Chinese bond market. Journal of Asian Economics, 87, Article
101637.

Gao, H., Wang, J., Wang, Y., Wu, C., & Dong, X. (2019). Media coverage and the cost of
debt. Journal of Financial and Quantitative Analysis, 55(2), 429-471. https://doi.org/
10.1017/50022109019000024

Gielen, D., Boshell, F., Saygin, D., Bazilian, M. D., Wagner, N., & Gorini, R. (2019). The
role of renewable energy in the global energy transformation. Energy Strategy
Reviews, 24, 38-50.

Girod, B. (2016). Product-oriented climate policy: Learning from the past to shape the
future. Journal of Cleaner Production, 128, 209-220.

Guterres, 1. (2022). Enforcing environmental policy-the role of the European union.
UNIO-EU Law Journal, 8(1), 32-52.

Hoepner, A., Oikonomou, L., Scholtens, B., & Schroder, M. (2016). The effects of
corporate and country sustainability characteristics on the cost of debt: An
international investigation. Journal of Business Finance & Accounting, 43(1-2),
158-190.

Horbach, J., Rammer, C., & Rennings, K. (2012). Determinants of eco-innovations by
type of environmental impact—the role of regulatory push/pull, technology push
and market pull. Ecological Economics, 78, 112-122.

Huang, N., He, R., Luo, L., & Shen, H. (2024). Carbon emission trading scheme and firm
debt financing. Journal of Contemporary Accounting and Economics, 20(1), Article
100384.

James, C., & Kizilaslan, A. (2014). Asset specificity, industry-driven recovery risk, and
loan pricing. Journal of Financial and Quantitative Analysis, 49(3), 599-631.

Jiang, F., John, K., Li, C., & Qian, Y. (2018). Earthly reward to the religious: Religiosity
and the costs of public and private debt. Journal of Financial and Quantitative Analysis,
53(5), 2131-2160. https://doi.org/10.1017/5002210901800039x

Khan, A. (2001). Financial development and economic growth. Macroeconomic Dynamics,
5(3), 413-433.

Kim, W., Ko, Y., & Wang, S. (2019). Debt restructuring through equity issues. Journal of
Banking & Finance. https://doi.org/10.1016/J.JBANKFIN.2019.07.002

Kumar, P., & Yerramilli, V. (2023). Firm size, capital investment, and debt financing over
industry business cycles. Journal of Financial and Quantitative Analysis, 1-27.

Laeven, L., & Popov, A. (2023). Carbon taxes and the geography of fossil lending. Journal
of International Economics, 144, Article 103797.

Lim, Y. (2011). Tax avoidance, cost of debt and shareholder activism: Evidence from
Korea. Journal of Banking & Finance, 35(2), 456-470.

Lins, K. V. (2003). Equity ownership and firm value in emerging markets. Journal of
Financial and Quantitative Analysis, 38(1), 159-184.

Liu, W., & Wang, Z. (2017). The effects of climate policy on corporate technological
upgrading in energy intensive industries: Evidence from China. Journal of Cleaner
Production, 142, 3748-3758.

Ma, R., Yuan, R., & Fu, X. (2023). Climate change opportunity and corporate investment:
Global evidence. Journal of Climate Finance, 3, Article 100013.

Magnanelli, B. S., & Izzo, M. F. (2017). Corporate social performance and cost of debt:
The relationship. Social Responsibility Journal, 13(2), 250-265.

Mathiesen, B. V., Lund, H., & Karlsson, K. (2011). 100% Renewable energy systems,
climate mitigation and economic growth. Applied Energy, 88(2), 488-501.

Mishra, B. K., Newman, D. P., & Stinson, C. H. (1997). Environmental regulations and
incentives for compliance audits. Journal of Accounting and Public Policy, 16(2),
187-214.

Mueller, 1., & Sfrappini, E. (2022). Climate change-related regulatory risks and bank lending.
ECB Working Paper No. 2670. .

Muindi, F. (2016). The influence of personality on the relationship between quality of
work life and job satisfaction among academic staff in Kenyan public universities.
British Journal of Economics, Management & Trade, 15(2), 1-11.

Muscettola, M., & Naccarato, F. (2016). The casual relationship between debt and
profitability: the case of Italy. Athens Journal of Business and Economics, 2(1), 17-32.

Narassimhan, E., Gallagher, K. S., Koester, S., & Alejo, J. R. (2018). Carbon pricing in
practice: A review of existing emissions trading systems. Climate Policy, 18(8),
967-991.

Ni, X., Jin, Q., & Huang, K. (2022). Environmental regulation and the cost of debt:
Evidence from the carbon emission trading system pilot in China. Finance Research
Letters, 49, Article 103134.

O’Mahony, T. (2020). State of the art in carbon taxes: A review of the global conclusions.
Green Finance, 2(4), 409-423.


http://refhub.elsevier.com/S2214-8450(25)00009-2/sref1
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref1
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref1
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref2
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref2
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref2
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref3
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref3
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref3
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref4
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref4
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref4
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref5
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref5
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref5
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref6
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref6
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref7
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref7
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref8
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref8
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref8
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref8
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref9
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref9
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref9
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref10
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref10
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref11
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref11
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref12
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref12
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref12
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref13
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref13
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref14
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref14
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref15
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref15
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref16
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref16
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref17
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref17
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref18
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref18
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref19
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref19
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref20
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref20
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref20
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref21
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref21
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref21
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref22
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref22
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref23
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref23
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref24
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref24
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref24
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref24
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref25
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref25
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref25
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref26
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref26
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref26
https://doi.org/10.1017/s0022109019000024
https://doi.org/10.1017/s0022109019000024
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref28
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref28
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref28
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref29
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref29
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref30
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref30
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref32
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref32
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref32
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref32
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref33
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref33
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref33
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref34
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref34
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref34
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref35
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref35
https://doi.org/10.1017/s002210901800039x
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref37
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref37
https://doi.org/10.1016/J.JBANKFIN.2019.07.002
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref39
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref39
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref40
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref40
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref42
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref42
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref43
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref43
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref44
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref44
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref44
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref45
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref45
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref46
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref46
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref47
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref47
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref48
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref48
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref48
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref49
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref49
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref50
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref50
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref50
http://refhub.elsevier.com/S2214-8450(25)00009-2/optdQEEeUhzuQ
http://refhub.elsevier.com/S2214-8450(25)00009-2/optdQEEeUhzuQ
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref52
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref52
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref52
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref53
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref53
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref53
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref54
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref54

W. Jin and Y. Wang

Palea, V., & Drogo, F. (2020). Carbon emissions and the cost of debt in the eurozone: The
role of public policies, climate-related disclosure and corporate governance. Business
Strategy and the Environment, 29(8), 2953-2972.

Park, S. K. (2021). Legal strategy disrupted: Managing climate change and regulatory
transformation. American Business Law Journal, 58(4), 711-749.

Raimo, N., Caragnano, A., Zito, M., Vitolla, F., & Mariani, M. (2021). Extending the
benefits of ESG disclosure: The effect on the cost of debt financing. Corporate Social
Responsibility and Envir 1 M 28(4), 1412-1421. https://doi.org/
10.1002/csr.2134

Ratajczak, P., & Mikotajewicz, G. (2021). The impact of environmental, social and
corporate governance responsibility on the cost of short-and long-term debt.
Economic and Business Review, 7(2), 74-96.

Reghezza, A., Altunbas, Y., Marques-Ibanez, D., d’Acri, C. R., & Spaggiari, M. (2022). Do
banks fuel climate change? Journal of Financial Stability, 62, Article 101049.

Ren, Y. S., Boubaker, S., Liu, P. Z., & Weber, O. (2023). How does carbon regulatory
policy affect debt financing costs? Empirical evidence from China. The Quarterly
Review of Economics and Finance, 90, 77-90.

Roelfsema, M., van Soest, H. L., Harmsen, M., van Vuuren, D. P., Bertram, C., den
Elzen, M., ... Vishwanathan, S. S. (2020). Taking stock of national climate policies to
evaluate implementation of the Paris Agreement. Nature Communications, 11(1),
2096.

Roser, F., Widerberg, O., Hohne, N., & Day, T. (2020). Ambition in the making: Analysing
the preparation and implementation process of the nationally determined
Contributions under the Paris agreement. Climate Policy, 20(4), 415-429.

Sanchez-Ballesta, J. P., & Garcia-Meca, E. (2011). Ownership structure and the cost of
debt. European Accounting Review, 20(2), 389-416.

Santos, A. (2019). Do selected firms show higher performance? The case of Portugal’s
innovation subsidy. Structural Change and Economic Dynamics, 50, 39-50.

Santosuosso, P. (2014). Cost of debt and corporate profitability. International Business
Research, 7(2), 13.

Sautner, Z., Van Lent, L., Vilkov, G., & Zhang, R. (2023). Firm-level climate change
exposure. The Journal of Finance, 78(3), 1449-1498.

Seltzer, L. H., Starks, L., & Zhu, Q. (2022). Climate regulatory risk and corporate bonds (No.
w29994). National Bureau of Economic Research.

Tam, V. W., Le, K. N., Tran, C. N., & Illankoon, I. C. S. (2021). A review on international
ecological legislation on energy consumption: Greenhouse gas emission
management. International Journal of Construction Management, 21(6), 631-647.

285

Borsa Istanbul Review 25 (2025) 275-285

Tang, K. H. D. (2022). Climate change policies of the four largest global emitters of
greenhouse gases: Their similarities, differences and way forward. Journal of Energy
Research and Reviews, 10(2), 19-35.

Tang, Y., & Geng, B. (2024). Digital finance development level and corporate debt
financing cost. Finance Research Letters, 60, Article 104825.

Tascon, M. T., Castro, P., Fernandez-Cuesta, C., & Castano, F. J. (2020). Environmental
transaction costs and speed of adjustment to target debt in European carbon
emitters. Journal of Cleaner Production, 256, Article 120483.

Tee, C. (2018). Political connections, institutional monitoring and the cost of debt:
Evidence from Malaysian firms. International Journal of Managerial Finance, 14(2),
210-229.

Van Binsbergen, J. H., Graham, J. R., & Yang, J. (2010). The cost of debt. The Journal of
Finance, 65(6), 2089-2136.

Wang, C., & Lin, Y. (2022). Does bargaining power mitigate the relationship between
environmental regulation and firm performance? Evidence from China. Journal of
Cleaner Production, 331, Article 129859.

Xie, L., Liu, Y., & Jiang, T. (2024). Executives with business education background and
cost of debt financing: Evidence from China. International Review of Economics &
Finance, 90, 283-296.

Xu, Y., Li, S., Zhou, X., Shahzad, U., & Zhao, X. (2022). How environmental regulations
affect the development of green finance: Recent evidence from polluting firms in
China. Renewable Energy, 189, 917-926.

Yan, Z., Zhou, Z., & Du, K. (2023). How does environmental regulatory stringency affect
energy consumption? Evidence from Chinese firms. Energy Economics, 118, Article
106503.

Yang, S., Wang, C., Zhang, H., Lu, T., & Yi, Y. (2022). Environmental regulation, firms’
bargaining power, and firms’ total factor productivity: Evidence from China.
Environmental Science and Pollution Research, 1-13.

Zhao, Y., Yao, Z., Li, Y., & Zhou, P. (2023). Can high-quality interactions lower the cost of
debt? Insights from interactive investor platforms. Finance Research Letters, 58,
Article 104600.

Zhao, Y., Zhu, S., & Gui, Z. (2022). Local and spatial spillover effects of corporate
financing costs on regional carbon emissions: Evidence from Chinese listed firms.
Environmental Science and Pollution Research, 30(9), 24242-24255.

Zhou, W., McCollum, D. L., Fricko, O., Gidden, M., Huppmann, D., Krey, V., & Riahi, K.
(2019). A comparison of low carbon investment needs between China and Europe in
stringent climate policy scenarios. Environmental Research Letters, 14(5), Article
054017.


http://refhub.elsevier.com/S2214-8450(25)00009-2/sref55
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref55
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref55
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref56
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref56
https://doi.org/10.1002/csr.2134
https://doi.org/10.1002/csr.2134
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref58
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref58
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref58
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref59
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref59
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref60
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref60
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref60
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref61
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref61
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref61
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref61
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref62
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref62
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref62
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref63
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref63
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref64
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref64
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref65
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref65
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref66
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref66
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref67
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref67
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref68
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref68
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref68
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref69
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref69
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref69
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref70
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref70
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref71
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref71
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref71
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref72
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref72
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref72
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref73
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref73
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref74
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref74
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref74
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref75
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref75
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref75
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref76
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref76
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref76
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref77
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref77
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref77
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref78
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref78
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref78
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref79
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref79
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref79
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref80
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref80
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref80
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref81
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref81
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref81
http://refhub.elsevier.com/S2214-8450(25)00009-2/sref81

	If Money Talks: Climate change-related regulation and firms’ cost of debt
	1 Introduction
	2 Literature review
	2.1 Determinants of firms’ debt costs
	2.2 The economic and environmental outcomes of climate change-related regulations
	2.3 The impact of climate-related regulations on firms’ debt financing

	3 Hypothesis
	4 Methodology
	4.1 Sample and data
	4.2 Model
	4.3 Variables
	4.3.1 Firms’ debt costs
	4.3.2 Climate change-related regulation exposure
	4.3.3 Control variables

	4.4 Descriptive statistics

	5 Empirical results
	5.1 Correlation analysis
	5.2 Main results
	5.3 Robustness
	5.3.1 Adding control variables and fixed effects
	5.3.2 Lagging the core explanatory variable
	5.3.3 Excluding special samples
	5.3.4 IV regressions for endogeneity

	5.4 Heterogeneity
	5.5 Mechanism

	6 Conclusion and implications
	CRediT authorship contribution statement
	Data availability
	Disclosure statement
	Inclusion and diversity
	Funding
	Acknowledgements
	References


