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Abstract

Theoretical background: The increasing emphasis on environmental, social, and governance factors is

demonstrably influencing capital markets and business environment. A significant body of research has
explored the impact of implementing ESG practices on both the cost of equity and the cost of debt. However,

the research on the relationship between ESG and firm’s leverage remains inconclusive.

Purpose of the article: This paper aims to examine how environmental, societal and governance per-
formance impacts capital structure in corporate firms. The hypothesis is that firms with stronger ESG

performance exhibit lower financial leverage.

Research methods: A panel regression model is employed on a sample of 34,513 firm-year observations

from 9,560 firms across 32 countries spanning the period 2017-2022. Panel regression is used to analyze
the entire sample and then investigate cross-country and temporal (pre- and post-COVID-19 outbreak)

differences.

Main findings: There is a statistically significant negative relation between ESG rating and book leverage
for the whole sample. However, the analysis revealed heterogeneity across countries and a temporal shift
in the relationship between ESG score and capital structure. Disaggregating ESG into its environmental,

social, and governance pillars yielded results consistent with the overall ESG score.
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Introduction

In today’s globalized business environment companies are increasingly facing
pressure to consider not only their financial performance but also environmental,
social, and governance (ESG) practices. Stakeholders, including investors, customers,
and employees, are demanding greater transparency and accountability regarding
firm’s impact on the environment, its social responsibility, and its adherence to eth-
ical governance principles. Sustainability has become a topic of rising importance
across the world. The increasing emphasis on ESG factors is demonstrably influ-
encing capital markets and the financial sector. This trend is reflected in the growing
integration of ESG considerations into investment strategies. One forecast projects
that ESG-focused investments will reach USD 33.9 trillion by 2026 (PwC, 2022).
This significant influx of capital into sustainable assets underscores the growing
importance of ESG performance for companies. As of 2020, 88% of publicly trad-
ed companies, 79% of venture and private equity-backed companies, and 67% of
privately-owned companies had ESG initiatives in place.!

The increasing focus on ESG practices has spurred a surge of research investi-
gating the relationship between ESG performance and both company performance
(e.g., profitability, growth) and risk (e.g., financial, operational). While these stud-
ies have yielded valuable insights, the impact of ESG on a firm’s capital structure
remains a topic of ongoing exploration. A significant body of research has explored
the impact of implementing ESG practices on both the cost of equity and the cost
of debt (e.g., Eliwa et al., 2021; Ferris et al., 2017; Ge & Lui, 2015; Matthiesen &
Salzmann, 2017). The research on the relationship between ESG and firm’s leverage
remains inconclusive. Some studies suggest a negative relationship, indicating that
companies with strong ESG performance tend to have lower leverage (Zahid et al.,
2023), while others suggest a more nuanced picture (Adeneye et al., 2023).

While the relationship between ESG performance and corporate leverage has
been explored in prior studies, the existing evidence remains limited and often in-
conclusive, particularly within cross-country settings. Much of the literature focuses
on asset pricing or the cost of capital, leaving the strategic financial decisions less
examined. Furthermore, while recent studies have begun to explore the impact of
systemic shocks on corporate finance, there is a lack of comprehensive empirical
research that explicitly distinguishes between pre- and post-COVID-19 subperi-
ods. This study addresses these gaps by utilizing a large multi-country dataset to
simultaneously analyze regional heterogeneity and temporal shifts. This analysis
provides systematic evidence of how ESG acts as a resilience factor during periods

! Based on survey responses from 1,250 management and senior level executives in the US, UK,
France and Germany, all of whom work at companies with 500 or more employees. Source: Navex Global re-
port, https://www.navex.com/en-us/blog/article/environmental-social-governance-esg-global-survey-findings
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of heightened uncertainty, thereby refining the empirical understanding of ESG’s role

in modern corporate finance.

This paper aims to contribute to this ongoing discussion by investigating the
relationship between ESG score and capital structure. The analysis examines how
ESG performance impacts capital structure in corporate firms. It is hypothesized
that firms with stronger ESG performance exhibit lower financial leverage. To test
this hypothesis, a sample of 34,513 firm-year observations from 9,560 firms across
32 countries is employed spanning the period 2017 to 2022. Panel regressions are
utilized to analyze the entire sample and then investigate cross-country and temporal

(pre- and post-COVID-19 outbreak) differences.

The remainder of the paper is organized as follows. Section 2 reviews literature
on capital structure and ESG. Section 3 introduces research methodology and data
description. Section 4 provides estimation results, and section 5 — discussion. Section

6 concludes the paper.

Literature review

Capital structure background

Numerous studies have explored the issue of capital structure since the seminal
work of Modigliani and Miller (1958), who proposed that capital structure is irrel-
evant to firm value under a perfect capital market conditions. Several theories have
been proposed, which attempt to explain the factors that influence a firm’s financial
decision-making process. The trade-off theory indicates that firms compare the
costs of financial distress with the expected tax benefits associated with debt when
shaping capital structure (Baxter, 1967; Kraus & Litzenberger, 1973). When these
costs and benefits are balanced, it results in an optimal capital structure. The pecking
order theory posits that firms follow a certain order when selecting their financing
sources (Myers, 1984; Myers & Majluf, 1984). This prioritization is derived from
the information asymmetry between capital suppliers and management. Firms do not
strive for an optimal capital structure, when faced with the need for additional funds
the hierarchy of financing sources is as follows: retained earnings, debt, and equity.
The information asymmetry between capital suppliers and management also gives
rise to the signaling theory, which posits that managers’ choices regarding capital
structure can convey valuable information to the market (Ross, 1977). According to
this theory, the capital structure decisions made by managers can serve as a signal
to investors and other market participants about the firm’s prospects and risk profile,

thereby influencing their investment decisions.
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ESG and capital structure

Several studies have focused on the relationship between ESG and firm’s perfor-
mance (e.g., Albitar et al., 2020; Alshehhi et al., 2018; Aydogmus et al., 2022; D’ Amato
etal., 2023; Whelan et al., 2021), as well as risk (Brzeszczynski et al., 2021; He et al.,
2023; Izcan & Bektas, 2022; Sassen et al., 2016; Sciarelli et al., 2024). A significant
body of research has explored the impact of implementing ESG practices on both the
cost of equity and the cost of debt. There is no clear agreement on how sustainability
performance affects the cost of capital. Cantino et al. (2017) suggest that sustainable
firms benefit from a decreased information asymmetry and have better access to equity
financing, thus, most research points to negative relationship between ESG performance
and cost of equity (Chen et al., 2023; El Ghoul et al., 2018; Galluzzi et al., 2023;
Piechocka-Katuzna et al., 2021) and negative relationship between ESG performance
and cost of debt (Apergis et al., 2022; Du et al., 2017; Eliwa et al., 2021).

However, a portion of scientific literature shows mixed results. Gongalves et al.
(2022) discover that firms with better ESG score tend to have a lower cost of equity,
but the relationship is positive when it comes to the cost of debt. Priem and Gabel-
lone (2022) find evidence that companies with higher ESG score have a lower cost
of capital, but this relationship holds only for firms domiciled in countries having
a weaker legal environment. Furthermore ESG score does not seem to have a sig-
nificant impact on the cost of equity, although it has a significant positive impact on
the cost of debt. Humphrey et al. (2012) find no difference in the cost of capital of
firms with high and low performance ratings. Gjergji et al. (2021) reveal that small
and medium firms can expect an increase in the cost of capital as a result of envi-
ronmental disclosure. Yet this pattern is reversed when the firm is a family business.

Feldhiitter and Pedersen (2025) generalized MM model to an economy where
investors care about ESG and proposed ESG-MM theorem, which means that issu-
ing low-yielding green bonds does not lower the overall cost of capital because it
makes the issuer’s other securities browner. Thus the overall cost of capital should
only depend on the overall cash flows and overall emissions, irrespective of capital
structure. However they provide empirical evidence against this theorem, implying
that firms can exploit inconsistent ESG attribution.

The current research on the relationship between ESG and corporate leverage is
limited. Asimakopoulos et al. (2023) find that when firms become ESG rated they
tend to reduce their target market and book leverage. Furthermore, ESG rated firms
redistribute their financing sources from public debt to private debt. A high ESG score
can serve as a signal to reduce information asymmetry between firms and investors
(Cheng et al., 2014). This means that firms with strong ESG performance may have
an easier time accessing capital and facing lower capital constraints, as investors
have more confidence in the firm’s ability to manage risks and make responsible
decisions. As indicated by Zahid et al. (2023), firms with better ESG performance
have improved access to stock markets and reduced reliance on debt funding, as
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their ESG performance is inversely correlated with debt financing. The more so-
cially responsible firm is, the more it relies on equity financing compared to debt
financing (Pijourlet, 2015), which leads to lower debt-to-equity ratio (Girerd-Potin
etal., 2011; Hsu et al., 2023).

In contrast, Adeneye et al. (2023) discover a positive relationship between ESG
scores and book leverage in ASEAN firms, as ESG practices seem to reduce the cost of
capital and increase access to debt financing for ESG-related activities. However, their
findings also indicate a negative relationship between ESG scores and market leverage.

More recent evidence underscores the nuanced nature of the relationship between
ESG and capital structure. Birindelli et al. (2025) demonstrate that the impact of
ESG on leverage is moderated by the development of local financial institutions,
highlighting the necessity of cross-country analyses. During periods of systemic
shock, Tekin and Polat (2024) find that ESG performance serves as a vital signal
for creditworthiness, a finding that is particularly relevant in the post-COVID-19
landscape. Furthermore, research by Zhu et al. (2025) suggests that superior ESG
performance facilitates corporate deleveraging by reducing information asymmetry
and lowering the probability of over-indebtedness.

Different inferences may be drawn on individual pillars of E, S and G, as well
as the composite ESG score. For example, Limkriangkrai et al. (2017) demonstrate
that high rated ESG firms tend to have higher debt. However, once examined for the
individual ratings, low rated E firms and high rated G firms tend to have less debt. Ktit
and Khalaf (2024) demonstrate that all three ESG pillars positively and significantly
influence capital structure, when investigating the impact of ESG criteria on the capital
structure of 450 companies across 10 European nations over the period 2014-2023.

Based on the discussion above, generally the firm’s capital structure is related
to the ESG performance. Firms with high ESG score tend to experience reduced
information asymmetry, enhanced access to capital, increased issuance of equity
securities, and decreased leverage. Consequently, the following hypothesis can be
formulated: Firms with higher ESG performance have lower financial leverage.

Research methods

This paper examines how ESG performance impacts capital structure in corporate
firms. The study considers non-financial publicly-listed firms that have ESG score
for at least one year between 2017 and 2022. The sample consists of 34,513 firm-
year observations of 9,560 firms in 32 countries across the world from 2017 to 2022.
Panel regressions are performed on all firms and subsequently divide the sample into
6 groups: Anglo-Saxon, Western Europe, Central-Eastern Europe, Scandinavia, Asia,
ASEAN (see Table 1). Furthermore, cross-country and temporal differences — specif-
ically regarding the pre- and post-COVID-19 periods —are investigated. Annual ESG
scores, as well as financial data, are obtained from the S&P Capital IQ Pro database.
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The selection of the 32 countries is motivated by several criteria to ensure the
robustness and global relevance of the findings. First, the sample includes countries
with the highest levels of ESG disclosure and data availability within the S&P
Capital IQ Pro database. Second, the chosen nations represent diverse institutional
environments, ranging from bank-based to market-based financial systems, which is
essential for examining how the relationship between ESG performance and capital
structure varies across different regulatory frameworks. Finally, the inclusion of
these countries allows for a balanced representation of both developed and emerging
markets across six major geographical regions, thereby enhancing the generalizability
of the results in an international context.

Table 1. Sample distribution by country and group

Country Firms Observations Group
USA 2,041 8,249 Anglo-Saxon
United Kingdom 300 1,242 Anglo-Saxon
Canada 277 1,143 Anglo-Saxon
Australia 250 1,085 Anglo-Saxon
New Zealand 47 203 Anglo-Saxon
Thailand 129 505 ASEAN
Malaysia 123 487 ASEAN
Singapore 87 349 ASEAN
Indonesia 93 339 ASEAN
Philippines 49 207 ASEAN
Japan 2,057 6,279 Asia
China 1,288 3,963 Asia
South Korea 541 1,823 Asia
Taiwan 534 1,803 Asia
India 356 1,295 Asia
Poland 31 123 Central-Eastern Europe
Hungary 5 19 Central-Eastern Europe
Czechia 4 15 Central-Eastern Europe
Romania 3 6 Central-Eastern Europe
Estonia 1 3 Central-Eastern Europe
Ukraine 1 2 Central-Eastern Europe
Bulgaria 1 1 Central-Eastern Europe
Sweden 243 807 Scandinavia
Norway 59 245 Scandinavia
Finland 57 213 Scandinavia
Denmark 52 209 Scandinavia
Germany 209 830 Western Europe
France 175 721 Western Europe
Switzerland 126 530 Western Europe
Italy 92 364 Western Europe
Netherlands 67 297 Western Europe
Spain 63 289 Western Europe
Ireland 49 225 Western Europe
Belgium 44 183 Western Europe
Austria 30 136 Western Europe
Luxembourg 32 129 Western Europe
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Country Firms Observations Group
Greece 23 100 Western Europe
Portugal 14 66 Western Europe
Cyprus 5 21 Western Europe
Monaco 2 7 Western Europe
Total 9,560 34,513

Source: Author’s own study.

In model specification book leverage (dependent variable, a proxy for capital
structure) is a function of ESG score and capital structure determinants identified
previously by research (Frank & Goyal, 2009; Rajan & Zingales, 1995), such as
profitability, firm size, tangibility of assets, and non-debt tax shield. The measurement
of variables is presented in Table 2.

The S&P Global ESG Scores measures a firm’s performance and management
of material ESG risks, opportunities, and impacts informed by a combination of
company disclosures, media and stakeholder analysis, modeling approaches, and in-
depth company engagement via the S&P Global Corporate Sustainability Assessment.
Points are awarded at the question-level, with an average of 130 per firm, based on
the assessment of up to 1,000 underlying data points according to pre-defined scor-
ing frameworks that assess their availability, quality, relevance, and performance
on sustainability topics. ESG Scores are measured on a scale of 0—100, where 100
represents the maximum score.” This score is the sum of the weighted scores of each
of the three ESG dimensions: environmental, societal, governance.

Table 2. Variables description

Variable | Abbreviation | Description
Dependent
. total debt
Book Leverage (capital structure) BL “book value of assets
Independent
ESG ESG score in range 1-100
Environmental E score in range 1-100
Societal S score in range 1-100
Governance G score in range 1-100
. earnings before interest and taxes
Profitability (Return on Assets) ROA book value of assets
Firm size SIZE natural logarithm of total book value of assets
Tangibility of Assets TANG net propel]rzlozl::;utzn;ejszﬁr:ent
. depreciation and amortization
Non-debt Tax Shield NDTS book value of assets

Source: Author’s own study.

2 More about S&P Global ESG Scores methodology: https://www.spglobal.com/esg/documents/
sp-global-esg-scores-methodology-2022.pdf
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The regression model is given as follows:

BLit = ﬁo + ﬁlESG SCOT'eit + ﬁzRoAlt + B?’SIZEM
+B,TANG,, + BsNDTS;; + &;;

(M

This model is applied to ESG, E, S, and G scores separately to assess the effect

of each rating on a firm’s capital structure.

There are several methods that can be used to estimate panel data: pooled ordinary
least squares (OLS) model, fixed effects, random effects (Tiwari & Krishnankutty, 2014).
The first method is relevant for homogeneous samples. Using a pooled OLS firms’ un-
observable individual effects are not controlled, therefore heterogeneity can influence
measurements of the estimated parameters (Bevan & Danbolt, 2004). This study uses
the Breusch—Pagan test to detect individual effects (Breusch & Pagan, 1979). In order
to identify fixed or random effects the Hausman test (Greene, 2003; Hausman, 1978) is
applied. Pearson’s linear correlation coefficients and variance inflation factors (VIF) are

calculated to exclude any multicollinearity between the variables.

Results

Table 3 provides the results for the descriptive statistics for the whole sample. The
average ESG score was 32 points, but it varied across different countries. For instance,
European firms generally had higher average scores, with Spain (53 points) and Finland,
Portugal, and France (49 points) leading the way. In contrast, Asian firms had lower
average scores, with China (19 points), South Korea (24 points), Japan (27 points), and
Indonesia (29 points) ranking among the lowest. The same conclusions can be drawn
based on each pillar of the ESG. The mean book leverage, which represents the pro-
portion of assets financed with debt, was 0.5, indicating that on average 50% of assets
were financed with debt. However, this metric exhibited variation across countries,
with Portugal, Spain, and Italy having the highest mean book leverage (0.65) and South
Korea, Taiwan, Japan, and Australia having the lowest (0.45). These findings suggest

that there are country-specific differences in capital structure.

Table 3. Descriptive statistics

ESG E S G BL ROA SIZE TANG | NDTS
Mean 32.35 32.77 29.23 34.30 0.50 0.06 16.81 0.30 0.03
Std. dev. 18.03 21.84 18.61 17.15 0.20 0.14 2.61 0.25 0.02
Min 0 0 0 0 0.00 -6.63 8.32 0.00 -0.03
25% 20 16 16 23 0.36 0.03 14.94 0.10 0.01
50% 29 27 26 33 0.51 0.06 16.60 0.24 0.02
75% 41 45 38 43 0.65 0.10 18.48 0.44 0.04
Max 94 100 98 94 1.00 2.37 26.83 1.00 0.50

Source: Author’s own study.
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Table 4 presents the Pearson correlation matrix. As expected, the individual
pillars of ESG are highly correlated with each other and with the overall ESG score.
This does not affect model estimation as individual components are considered as
a single dependent variable. The correlation coefficient for the remaining variables is
generally low. The book leverage exhibits a positive, however moderate, correlation
with ESG score (0.22), suggesting that companies with higher levels of book leverage
tend to have higher ESG scores, although the relationship is not strong enough to be
considered definitive. In general, the correlation analysis results show no evidence

of multicollinearity.
Table 4. Correlation matrix
ESG E S G BL ROA SIZE TANG NDTS

ESG 1.0

Env. 0.94%** | 1.0

Soc. 0.97%** | (,9%** 1.0

Gov. 0.95%** | (.83%** | (.88*** | 1.0

BL 0.22%*% | 0 21%%* | 0.21%** | 0.22*%** | 1.0

ROA 0.08%** | 0. 11%** | 0.09%** | 0.06%** | -0.05%**| 1.0

SIZE 0.12%*% | .22%%% | (. 19%** | .0,03%**| 0.08%** | 0.14*** | 1.0

TANG | 0.06%** [ 0.07*** | 0.06%** [ 0.05%** | 0.09%** [ 0.02*%** | 0.08*%** | 1.0

NDTS | O.11%%% | 0.13%** | Q. 11%** | ( [*** 0.1%*%* 0.02%%* | (.03%** | 045%*%* | 1.0

*** significance at 1% level

Source: Author’s own study.

Does a firm ESG rating has a relationship with capital structure? To answer this
question, panel regressions are first performed on all firms using Equation 1. Subse-
quently, the sample is categorized into regional groups and individual countries for
further granular analysis. Table 5 presents the results for the relationship between
capital structure (measured by book leverage) and ESG scores. The correlation
coefficient between ESG rating and book leverage is negative and statistically
significant at 1%, indicating a negative association between ESG performance
and capital structure, which supports the hypothesis. This suggests that firms with
higher ESG rating tend to have lower leverage. The same conclusion can be drawn
for the E and S components. For all regressions fixed effects model was estimated.
The control variables are significantly related to the capital structure, with profit-
ability negatively related to the leverage, and size, tangibility, and non-deductible

tax shield positively.
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Table 5. ESG and capital structure — results for all firms

All companies
@ (@) 3) “
ESG -0.00014%***
(0.00004)
E -0.00012%***
(0.00004)
S -0.00011**
(0.00005)
G -0.00007
(0.00005)

ROA -0.178%** -0.178%** -0.178%** -0.177%**

(0.005) (0.005) (0.005) (0.005)
SIZE 0.033%** 0.033%** 0.033%*** 0.032%**

(0.001) (0.001) (0.001) (0.001)
TANG 0.250%%* 0.250%** 0.250%** 0.250%%*

(0.009) (0.009) (0.009) (0.009)
NDTS 0.164%** 0.166%** 0.161%** 0.159%**

(0.050) (0.050) (0.050) (0.050)
R Squared 10.1% 10.1% 10.1% 10.1%
Effects fixed fixed fixed fixed
Observations 34,513 34,513 34,513 34,513

*** significance at 1% level; ** significance at 5% level

Source: Author’s own study.

Since there are country-specific differences in capital structure as well as ESG
scores, panel regression for groups of countries (as presented in Table 1) are performed,

using Equation 1. Table 9 (Appendix) presents the results of these estimations.

For countries in Scandinavia, ASEAN, and Asia there is a significant, negative
relationship between ESG score and capital structure. Moreover, each of the pillars
of ESG also has negative relation with the capital structure. These findings confirm
the results for the sample consisting of all firms. In contrast, it does not appear to be
any significant relationship between ESG rating and capital structure for countries

in Anglo-Saxon sphere, Western and Central-Eastern Europe.

Next step involves estimating Equation 1 for each country in the sample, thereby
generating a country-specific estimate.’ Table 6 presents only the beta coefficients for
ESG score and its components, the control variables are not reported. The results for
Scandinavia reveal a negative relationship between ESG score and capital structure
across all countries in the group. Conversely, only firms in two ASEAN countries,
Indonesia and Malaysia, exhibited a significant relationship between ESG rating and
capital structure. This is despite a significant negative relationship observed for the
entire ASEAN group (Table 9). Within the group of Asian economies, three countries

3 Portugal, Cyprus, Hungary, Czechia, Monaco, Romania, Estonia, Ukraine and Bulgaria were

excluded in this step due to the limited data availability.
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exhibit a significant relationship between ESG ratings and capital structure. In con-
trast, no significant relationship is observed between ESG ratings and capital structure
among Anglo-Saxon economies, which is consistent with the findings in Table 9.
Among firms in Western Europe three countries (France, Italy, and Spain) exhibit
a significant relationship between ESG ratings and capital structure. Interestingly,
Spain is the only country where the beta coefficients for ESG ratings are positive. This
suggests that firms with higher ESG ratings in Spain tend to have higher leverage.

Table 6. Beta coefficients (only for ESG scores) within countries

Country Group ESG E S G
Denmark Scandinavia -0.00186** -0.00173%** -0.00103 -0.00149
Finland Scandinavia -0.00211%*** -0.00064 -0.00219%** -0.00146**
Norway Scandinavia -0.00131 0.00028 -0.00152%* -0.0016%*
Sweden Scandinavia -0.00095%* -0.00092%*** -0.00058 -0.0007**
Indonesia ASEAN -0.00086** -0.00093** -0.00048 -0.00053
Malaysia ASEAN -0.00043 -0.00021 -0.00018 -0.00053
Philippines ASEAN -0.00022 -0.00001 -0.00036 0.00011
Singapore ASEAN -0.00019 -0.00001 -0.00019 -0.00021
Thailand ASEAN -0.00061%** -0.00061%** -0.00062** -0.00055%**
China Asia -0.00021 -0.00036%** -0.00015 -0.00006
India Asia -0.00053** -0.00029 -0.00055%* -0.00049%*
Japan Asia -0.00033*** -0.00033*** -0.00023*** -0.0002**
South Korea Asia -0.00011 -0.00017 -0.00009 0.0001
Taiwan Asia -0.00015 -0.00001 -0.00014 -0.00018
Australia Anglo-Saxon -0.00048 -0.00009 -0.00048 -0.0003
Canada Anglo-Saxon 0.00006 0.00016 0.00011 -0.00004
New Zealand Anglo-Saxon 0.00055 0.00032 -0.00011 0.00058
United Kingdom | Anglo-Saxon -0.00052 -0.00075%*** -0.00022 -0.00021
USA Anglo-Saxon 0.00023 0.00013 0.00021 0.00033**
Austria Western Europe 0.00038 0.00012 0.00023 0.00042
Belgium Western Europe -0.00041 -0.00044 -0.00026 -0.00051
France Western Europe -0.00071** -0.00048** -0.00055** -0.00065**
Germany Western Europe -0.00043 -0.00029 -0.00025 -0.00031
Greece Western Europe 0.00071 0.00033 0.00037 0.00048
Ireland Western Europe -0.00041 -0.00064 -0.00032 0.0003
Italy Western Europe -0.00126%** -0.00081*** -0.00109%*** -0.00073**
Luxembourg Western Europe 0.00035 0.00033 0.00024 0.00036
Netherlands Western Europe -0.0003 -0.00023 -0.00043 0.00032
Spain Western Europe 0.00122%** 0.00047 0.00106*** 0.00141%**
Switzerland Western Europe 0.00006 -0.00022 0.00041 0.00003
Poland Central-Eastern | 55067 0.00122 -0.00072 0.00058

Europe

*** significance at 1% level; ** significance at 5% level

Source: Author’s own study.
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To conclude the analysis of the relationship between capital structure and ESG
potential temporal differences are investigated. This final step involves explor-
ing whether the relationship between these variables changed before and after the
COVID-19 pandemic. While an interaction term could be utilized to test the dif-
ferential effects of ESG across periods, this study employs a subsample analysis to
allow for the full relaxation of coefficient constraints across all control variables.
This approach provides a more granular view of how the determinants of capital

structure shifted in response to the COVID-19 pandemic.

Table 7 presents regression results using Equation 1 for the entire sample, i.e.,
firms from all countries. The results confirm a significant relationship between ESG
score and capital structure. However, the direction of this relationship exhibits a tem-
poral shift. Prior to the COVID-19 pandemic, a positive association was observed.

Conversely, a negative relation was detected following the outbreak.

Table 7. ESG and capital structure — results for subperiods, for all firms in the sample

Before COVID (2017, 2018, 2019) COVID (2020, 2021, 2022)
ESG 0.00027%** -0.00023%**
(0.00009) (0.00008)
E 0.00001 -0.00014%**
(0.00008) (0.00006)
S 0.00027%** -0.00017%%**
(0.00007) (0.00007)
G 0.0003%** -0.00017%*
(0.00007) (0.00008)

ROA -0.140%%% | -0.140%*%* | -0.141%%* | -0.140%** | -0.177%** | -0.176%** | -0.177*** | -0.177***

(0.018) (0.018) (0.018) (0.018) (0.006) (0.006) (0.006) (0.006)
SIZE 0.057%%* | 0.055%*%* | 0,058%** | 0.058%** | (.032%** | (.03]%%* | 0.032%%* | (.031%**

(0.003) (0.003) (0.003) (0.003) (0.002) (0.002) (0.002) (0.002)
TANG 0.203%#%* | (0.203%*%* | (0.203%** | 0.202%** | 0226%** | (0227%%*% | (0.226%%* | (.226%**

(0.017) (0.017) (0.017) (0.017) (0.012) (0.012) (0.012) (0.012)
NDTS 0.488%*** | (0. 479%** | (497*%** | (.498%** 0.014 0.011 0.012 0.011

(0.099) (0.099) (0.099) (0.099) (0.064) (0.064) (0.064) (0.064)
R Sqr. 11.0% 10.8% 11.0% 11.1% 8.6% 8.6% 8.6% 8.6%
Effects fixed fixed fixed fixed fixed fixed fixed fixed
No. obs. 10,483 10,483 10,483 10,483 24,030 24,030 24,030 24,030

**%* significance at 1% level; ** significance at 5% level

Source: Author’s own study.

To identify the main drivers of this temporal shift, group-level variations in the
relationship between ESG scores and capital structure are analyzed. Table 8 presents
the results, disaggregated by country groups, for the pre- and post-COVID-19 peri-
ods. Notably, the pre-pandemic positive relation and the pandemic negative relation
between ESG ratings and capital structure were concentrated mainly in Asia and
Scandinavia. Additionally, firms in ASEAN countries also demonstrate a negative

relationship after the outbreak.
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Table 8. ESG and capital structure — beta coefficients (only ESG scores) for subperiods, for groups

Period Group ESG E S G
Before COVID | Anglo-Saxon -0.00009 -0.00015 -0.00006 -0.00002
COVID Anglo-Saxon -0.00008 -0.00012 0.00004 0.00009
Before COVID | ASEAN 0.00039 0.00003 0.00021 0.00051*
COVID ASEAN -0.00053** -0.00025 -0.0004** -0.00046**
Before COVID | Asia 0.0008*** 0.00017 0.00078*** 0.00078***
COVID Asia -0.00027*** | -0.00011 -0.00026%** | -0.00029***
Before COVID | Central-Eastern Europe| -0.00067 -0.00014 -0.00078 -0.00047
COVID Central-Eastern Europe| -0.00045 -0.00029 -0.00324*** 0.00028
Before COVID | Scandinavia 0.00053** 0.00033 0.00047 0.00045
COVID Scandinavia -0.00119%* -0.00106*** | -0.00084** -0.00073
Before COVID | Western Europe -0.00021 -0.00022 -0.00002 -0.00016
COVID Western Europe -0.0005 -0.00033 -0.00024 -0.00019

**x significance at 1% level; ** significance at 5% level

Source: Author’s own study.

Overall, the empirical analysis reveals a statistically significant relationship
between ESG performance and corporate capital structure, specifically indicating
that firms with higher ESG scores tend to exhibit lower financial leverage. These
results remain consistent across the examination of individual ESG pillars, though
the magnitude of the impact varies across different geographical regions and insti-
tutional settings. Furthermore, the temporal comparison demonstrates that the role
of ESG as a resilience factor became more pronounced during the post-COVID-19
period, suggesting that ESG performance helps mitigate financial risk during times
of heightened systemic uncertainty.

Discussion

The primary findings reveal a significant negative relationship between capi-
tal structure and ESG rating. This suggests that firms with higher environmental,
social, and governance performance, on average, exhibit lower leverage. The ob-
served negative relationship between ESG performance and leverage can be inter-
preted through the lens of signaling theory (Ross, 1977). High ESG ratings serve
as a credible signal to capital markets regarding a firm’s long-term viability and
lower idiosyncratic risk. By signaling superior non-financial performance, firms
may reduce information asymmetry with lenders, thereby gaining access to more
favorable equity financing or choosing lower debt levels to maintain financial flex-
ibility. Furthermore, the results can be interpreted through the stakeholder theory.
By addressing the concerns of a range of stakeholders firms reduce their exposure
to legal, reputational, and operational shocks. This “insurance-like” effect of ESG
performance leads to more stable cash flows, which in turn reduces the necessity
for high leverage as a disciplinary mechanism.
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Better ESG performance reduces information asymmetry (Asimakopoulos et al.,
2023) and facilitates access to equity financing through the stock market, potentially
leading to a reduced reliance on debt funding (Cheng et al., 2014; Zahid et al., 2023).
There may be other reasons for negative relation between capital structure and ESG
score. As sustainable investing grows, companies with high ESG scores become more
attractive to investors who prioritize these factors. This increased investor demand
allows them to raise capital through equity offerings, reducing reliance on debt.
Strong ESG practices can lead to cost savings, which improves profitability, reduc-
ing the need for external debt financing, which is in line with pecking order theory.

Analysis by disaggregating the ESG rating into its environmental, social, and
governance pillars reveals a negative relationship between each pillar score and
capital structure across the entire sample. However, there is heterogeneity across
countries. Notably, the negative association appears more pronounced in firms located
in Scandinavia, ASEAN, Asia, as well as France, Italy, and Spain. These countries
might have stricter regulations or social pressures promoting sustainable practices,
which can incentivize firms to prioritize ESG performance. Some governments in
these regions might offer subsidies or tax breaks for companies with strong ESG
practices. This can make it more attractive for firms to invest in ESG improvements
and potentially reduce their reliance on debt financing. The observed heterogeneity
across countries might be also attributable to other factors, including differences in
financial systems or cultural preferences. Firms operating in regions with a more
bank-centric financing model might experience a stronger influence of ESG perfor-
mance on leverage, as banks may consider ESG factors during loan assessments.
Additionally, cultural preferences for long-term investment horizons in some regions
could incentivize firms to prioritize sustainable practices and potentially reduce
reliance on short-term debt financing. However, further research is necessary to

definitively identify the factors that explain cross-country variations.

Further temporal analysis revealed a significant positive association between
capital structure and ESG rating prior to the COVID-19 pandemic. However, this
relationship shifted to a negative following the outbreak. There might be several
reasons for this temporal shift. The pandemic highlighted the potential risks associ-
ated with unsustainable practices. Firms with strong ESG practices might have been
better positioned to navigate disruptions in supply chains, social unrest, and changing
consumer preferences. This could have led to view high ESG scores as a sign of resil-
ience, reducing the need for high leverage. The pandemic might have caused inves-
tors to prioritize social responsibility factors alongside traditional financial metrics.
Firms with strong ESG performance could have become more attractive investment
options, allowing them to raise capital through equity markets and reduce reliance
on debt. The pandemic might have prompted some companies to re-evaluate their
long-term strategies, prioritizing long-term sustainability and responsible practices.
This could lead them to reduce debt and focus on building a more resilient financial

foundation aligned with strong ESG performance.
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Negative relationship between ESG score and leverage has potential implications
for investors and firms. Findings suggest that companies with strong ESG practices
might be potentially less reliant on debt. Investors seeking lower-risk investments
may prioritize companies with high ESG scores, potentially leading to a greater focus
on ESG integration into investment strategies. While lower leverage might be asso-
ciated with strong ESG scores, companies still need to manage their capital structure
effectively. They may need to strike a balance between maintaining a healthy debt
level for growth and prioritizing ESG initiatives. Overall companies with high ESG
scores may be more attractive, as they tend to have lower leverage levels, which can

contribute to long-term sustainability and financial stability.

The relationship between ESG score and leverage may not be universal and
vary across industries. Factors like economic conditions, firm size, and other firm
characteristics, both financial and non-financial, can influence this dynamic. While
these are potential explanations, further research is needed to fully understand the
causal mechanisms at play. It is crucial to acknowledge the potential influence of
the chosen ESG scoring methodology on the observed results. Chatterji et al. (2016)
document the lack of agreement across ratings from six well-established raters.
Similarly, Berg et al. (2022) demonstrate that ESG rating divergence is not merely
a matter of varying definitions but a fundamental disagreement about the underly-
ing data. These findings highlight the importance of considering the limitations and

potential biases inherent in any particular ESG scoring approach.

Conclusions

This study investigated the relationship between ESG performance and capital
structure in a sample of 34,513 firm-year observations from 9,560 firms across 32
countries spanning 2017-2022. The hypothesis was that firms with stronger ESG
scores would exhibit lower leverage. The findings support this hypothesis for the entire
sample, with a statistically significant negative relation between ESG rating and book
leverage. However, the analysis also revealed heterogeneity across countries. For firms
located in Scandinavia, ASEAN, and Asia, a significant negative relationship exists
between ESG score and capital structure. Conversely, no significant relationship was
observed for firms in the Anglo-Saxon sphere, Western Europe, or Central-Eastern
Europe. Disaggregating ESG into its environmental, social, and governance pillars
yielded consistent results with the overall ESG score. Further analysis revealed a tem-
poral shift in the relationship between ESG score and capital structure. Prior to the
COVID-19 pandemic, a positive association was observed, particularly in Asia and
Scandinavia. Strong ESG performance might have been associated with easier access to
debt financing before the crisis. Conversely, a negative relation was detected following

the outbreak, concentrated in the same regions.
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Findings suggest that investors and lenders in some regions might place a higher
value on strong ESG performance when making financial decisions. Firms in some
regions might benefit from prioritizing ESG practices to potentially access lower-cost
debt financing and manage their capital structure more effectively. Further research
is necessary to understand the specific factors driving the observed heterogeneity

across countries.

For corporate executives and financial officers, the results demonstrate that
ESG performance is not merely a matter of compliance but a determinant of capital
structure. The evidence suggests that firms with robust ESG profiles can leverage
their sustainability performance to signal lower risk and higher resilience to cred-
itors. Consequently, managers should prioritize the integration of environmental
and social considerations into their core financial strategies to optimize leverage,
particularly during periods of economic volatility where the “resilience factor” of

ESG is most pronounced.

Overall, this paper contributes to the ongoing discussion on ESG and capital
structure by highlighting the potential impact of ESG performance on financing
strategies and the importance of considering regional variations. While this study
provides comprehensive evidence on the relationship between ESG performance and
capital structure, several limitations must be acknowledged. First, the analysis relies
on ESG ratings from a single provider. Given the divergence among rating agencies,
the results may vary if alternative ESG metrics are applied. Second, although panel
regressions with fixed effects were employed, the study does not fully account for
all potential causal channels or time-varying unobserved factors that could influence
both ESG scores and financing decisions. Finally, the findings are based on a specific
six-year window, and while this captured the impact of the COVID-19 pandemic,

the long-term persistence of these effects remains to be seen.

Future research could extend these findings by utilizing instrumental variable
(IV) approaches or natural experiments to more rigorously address endogeneity con-
cerns. Additionally, further investigation is needed to explore the specific economic
mechanisms — such as cost of debt or investor preferences — through which diftferent
ESG pillars influence capital structure in emerging versus developed markets. Subse-
quent studies might also consider how the evolving regulatory landscape regarding
green finance and sustainability reporting impacts corporate leverage strategies over

a longer temporal horizon.
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DO FIRMS WITH HIGH ESG SCORES HAVE LOWER DEBT...
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