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Abstract

This research examines the impact of environmental, social, and
governance (ESG) performance on the capital structure in European
non-financial companies. The sample covers 450 non-financial
organizations listed on the stock exchanges of 10 European
countries (Germany, France, Luxembourg, Italy, Austria, Finland,
Denmark, Portugal, the Netherlands, and Switzerland) during
the period 2014-2023. This paper applies the generalized method
of moments (GMM) regression to investigate the impact.
The dependent variable is the leverage ratio (debt ratio) and
the independent variables are ESG, environment, social, and
governance factors, while controlling for firm characteristic
variables (profitability, firm size, tangibility, non-debt tax shield,
and market-to-book ratio) and macroeconomic variables (inflation
and gross domestic product — GDP). The main finding is that ESG
positively impact the leverage ratio in sustainable organizational
performance. The practical implementation of this empirical
research is that it helps the board of directors to make rules and
regulations that help the company to report effective financial
statements through clear and better information transparency and
this should adjust towards the optimal capital structure. The social
implication is that the organizations will increase the quality of
their ESG performance which should affect the society positively.
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1. INTRODUCTION

detrimental impact on the financial performance or
stability of organizations or individuals. Investors

Considering the concept of environmental, social
and governance (ESG), ESG issues are defined by
the European Banking Authority (EBA, 2021)
as factors that can have either a beneficial or
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often employ ESG as a standard methodology to
evaluate corporate conduct and anticipated future
financial performance. The three core components
of ESG establish a framework for evaluating
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the sustainable growth of enterprises and their
selection. Furthermore, ESG factors facilitate
the evaluation of the long-term sustainability and
societal impacts of corporate activities (Li et al.,
2021). The assessment of available literature on
ESG research is still limited when investigating
the impact on leverage (Daugaard, 2020).

The debt ratio utilized by a business to support
its investments and operations is termed its capital
structure (Ziolo et al., 2019). It demonstrates how
a firm uses several funding sources to finance its
expansion and daily operations (Sultana et al., 2022).
Capital structure can be understood as a combination
of debt and equity ratios (Stoiljkovi¢ et al., 2024).
The capital structure serves as an independent
variable that significantly contributes to the research’s
conclusions (Sheikh & Wang, 2013). Theories related
to finance suggest that capital structure will
substantially influence corporate profitability (Sdiq
& Abdullah, 2022). Developed nations have been
the primary focus of previous global studies on
capital structure and ESG. A scarcity of extensive
studies exists regarding the impact of ESG on
capital structure within the European context
(Yoshikawa et al., 2021). Companies’ non-financial
performance determines the optimal capital structure
that advantages stakeholders by improving ESG
performance (Al Amosh et al., 2024).

The  European Union (EU) supervises
the formulation of rigorous ESG policies that
influence, among other factors, investment decisions,
carbon disclosure markets, transparency, and due
diligence in cross-border commerce (Widyawati,
2020). These regulations are likely to have enduring
impacts on corporations globally (Aluchna &
Roszkowska-Menkes, 2019). Enterprises that
promote the cultivation of social value will be
better equipped for the progressively ESG-aligned
regulatory environment (Drempetic et al.,, 2020).
Despite the EU enacting ESG legislation, other
countries are integrating the ESG Brussels impact
into their policymaking processes (Alamillos &
de Mariz, 2022). This research topic encompasses
variables  specifically designed to examine
the assessment of ESG performance in European
non-financial firms. This research addresses
the non-financial European countries, analysing
non-financial enterprises through the lens of ESG
and capital structure performance.

The primary objectives of this paper are, firstly,
to analyze the effects of ESG on the capital
structure, and secondly, to examine the influence
of factors such as firm characteristics (size,
profitability, growth, tangibility, and non-debt-tax
shields) and macroeconomic variables (gross domestic
product (GDP) and inflation) on the relationship
between ESG performance and capital structure.

Based on the previous argument, this empirical
paper tries to answer the question:

RQ: What is the impact of environmental, social,
and governance on the capital structure of non-
financial firms in Europe?

This research question examines the relationship
between capital structure and ESG performance
by selecting non-financial corporations, while
controlling for firm characteristics and macroeconomic
variables across 10 European nations, including
Germany, France, Luxembourg, Austria, Finland,
Portugal, the Netherlands, and Switzerland. ESG in
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non-financial organizations boosts performance and
fosters sustainable growth. Furthermore, how these
variables augment future initiatives for fostering
organizational growth in non-financial entities
throughout ten European nations.

The structure of the paper is as follows.
Section 2 provides selected previous studies and
selected theoretical background. Section 3 states
the methodology and sample used. Section 4
presents the results and analysis. Section 5 concludes
the paper.

2. LITERATURE
DEVELOPMENT

REVIEW AND HYPOTHESIS

2.1. Theoretical background

2.1.1. Agency theory

This theory examines the conflict between
ownership and control, emphasizing the selection of
managers to supervise their firms. Furthermore,
this principle underscores the board of directors’
monitoring responsibility regarding agents to ensure
they behave in the shareholders’ best interests
(Hazaea et al., 2022). Agency theory posits that
organizations with substantial debt may be disinclined
to engage in high-return projects, indicating that
financial resources are pivotal in the corporate
decision-making process (Grabinska et al., 2021).
Corporate governance methods mitigate organizational
challenges and influence financial decisions regarding
capital structure (Bajaj et al., 2021).

2.1.2. Pecking order and trade-off theories

The pecking order and trade-off theories are two
concepts that inform business capital structure
decisions, which are essential to a company’s value.
This theory posits that highly profitable
corporations prefer internal finance resources over
external ones and seek to minimize their borrowing
capacity, hence restricting their ability to capitalize
on investment opportunities. The probability of
investing in high-return ventures will increase
concurrently with the cost of lending (Kilic &
Sakalsiz, 2023). The trade-off theory posits
an optimal combination of debt and equity in
a firm’s financial resources to achieve its objectives,
wherein costs and benefits are weighed prior to
determining the capital structure financing approach
(Guermazi, 2020). This theory will ultimately yield
an optimal capital structure with equivalent
marginal benefits and reduced borrowing costs,
hence enhancing the company’s market value
(Ellili, 2020). The financing capital structure may be
contingent upon the business’s ESG strategy,
the extent of its implementation, and the feasibility
of the expected benefits derived from it. This is due
to ESG safeguarding the organization from dangers
and enhancing its ability to maintain value (Huang &
Ye, 2021).

2.2. Previous studies and hypothesis development
ESG influences various aspects of non-financial

organizational performance, and the management of
risk has resulted in heightened attention to these
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elements in financial studies, i.e., Nurwulandari
(2021) and Cuevas-Vargas et al. (2022). Numerous
research projects investigated the relationships
between financial metrics such as debt ratio and
equity ratio. Arora and Sharma (2022) and Adeneye
et al. (2023) examined the impact of ESG ratings on
the company’s loan costs and identified a correlation
between lower interest rates and higher ESG scores.
Utilizing ESG considerations has mitigated financial
risks (Antunes et al., 2023). The company’s overall
financial success may influence the relationship
between ESG and a reduced debt ratio, which may be
favorably connected with non-financial performance
(Trisnowati et al., 2022).

The significance of ESG in non-financial
performance is emphasized, particularly regarding
its impact on enhancing capital performance and
return on equity (Jovita, 2023). The long-term debt
to total-debt ratio of real estate investment trusts
was found to have an inverse correlation with
leverage and a positive correlation with business
growth, indicating that debt financing decisions may
be influenced by ESG disclosures and ultimately
affect organizational value (Feng & Wu, 2023).
The research indicates that organizations exhibiting
superior sustainability performance, as evidenced by
ESG metrics, had a distinct capital structure (Ullah
et al.,, 2020). Research indicates that stock market
returns may be influenced by companies that
demonstrate superior financial and environmental
performance (Kruk, 2021). The hypothesis posits
that ESG performance impacts a company’s non-
financial performance and may affect stock market
returns (Liu et al., 2023). Research indicates that ESG
can enhance risk-adjusted returns, implying a positive
impact on financial performance (Sarajoti et al., 2023).

Exhibits a positive correlation between
sustainability and ESG performance, indicative of
sound financial management (Matuszewska-Pierzynka
et al., 2023). Trade-off theory posits that the benefits
of debt must be weighed against the costs of
bankruptcy (Kim & Li, 2021). This trade-off can be
influenced by ESG considerations, which may alter
the optimal level of debt by affecting organizational
risk and reputation. Analyses the conduct of ethical
enterprises and proposes that ESG may influence
non-financial success (El Khoury et al, 2022).
Research indicates that ESG influences corporate
financial performance, particularly through agency
and trade-off theories affecting debt and equity
ratios, as well as equity returns, hence highlighting
the significance of ESG in financial analysis and
decision-making processes (Backholer et al., 2021).

On the other hand, research indicates
a negative association between debt and ESG
parameters, suggesting that ESG performance may
be inferior to equity ratios (Bellavite Pellegrini et al.,
2019). Evidence indicates a good correlation between
the market-to-book equity ratio and ESG parameters
(Ernst & Woithe, 2024). The impact of ESG on debt

Leverage ratio = f(ESG performance, Environmental score,Social score, Governance score,
and control variables)

LEV;¢ = Bo + B1ESG; + f2ROA; + B3NDTS; + BoFSIZE;  + fsTANG; ¢ + B¢GDP; + B;INFL, + ¢
LEV;¢ = Bo + B1Ei+ + P2ROA; ¢+ + B3NDTS; ¢ + BoFSIZE;  + fsTANG; ¢ + BeGDP; + B7INFL, + €

LEV;¢ = Bo + B1Sit + P2ROA; ¢ + B3NDTS; ;s + BoFSIZE;  + BsTANG;; + B¢GDP; + B;INFL; + &
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ratios may vary significantly according to industry,
geography, and historical context. Gul and Cho (2019)
and Stegovec and Crnigoj (2020) illustrate how debt
mitigates agency theory disputes between owners
and shareholders, suggesting that debt may positively
influence the enhancement of organizational value
(Xiao, 2022; Ahmed, Khalaf, et al., 2023).

The hypothesis of the study
the following:

HI: There is an impact of environmental, social,
and governance performance on capital structure.

suggests

3. RESEARCH METHODOLOGY

3.1. Sample used

This study necessitates the evaluation of
the influence of ESG performance and capital
structure in publicly traded European companies.
This empirical paper focuses on 10 European
countries, namely Germany, France, Luxembourg,
Austria, Finland, Portugal, the Netherlands, and
Switzerland, with a sample size of 450 non-financial
companies. The dependent variable is the capital
structure, the independent variable is ESG performance,
and the control variables include firm characteristics
(company size, profitability, non-debt tax shield,
market-to-book ratio, and tangibility) and also
controlling for macroeconomic variables (GDP and
inflation).

Table 1. Sample collected for 10 European countries
during the period 2014-2023

Country Population Final sample size
Austria 42 19
Denmark 135 25
Finland 129 20
Germany 643 118
Italy 382 35
Luxembourg 60 19
The Netherlands 116 39
Portugal 45 12
Switzerland 294 87
France 614 76
Total 2460 450

The data has been collected from Refinitiv
Eikon platforms (LSEG Data & Analytics) and
the World Bank database. The following Table 1
provides the details for companies collected and
the final sample after excluding any company that
had no available data.

3.2. Model

This empirical research examines the impact of ESG
performances along with the control variables on
the capital structure of European companies.

The econometric model applied for this purpose is
as follows:

1)
()

(3)
4)
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LEV;y = Bo + B1Git + B2ROA; ¢+ + B3NDTS; ¢ + B4FSIZE;  + BsTANG; ¢+ + BeGDP + S7;INFL, + €

where, leverage ratio (LEV) is used for measuring
the capital structure; ESG is the environmental,
social, and governance score; ROA is profitability;
NDTS is the non-debt-tax shield; FSIZE is the firm
size; TANG is tangibility; GDP is the growth in
the gross domestic product; INFL is inflation;
and ¢ is the error term.

(5)
3.3. Variable measurements

Table 2 presents a detailed summary of the variables
included in the model, together with their definitions
and measurement standards derived from recognized
literature. Each variable is meticulously chosen to
correspond with the research objectives and theoretical
foundations, guaranteeing relevance and validity.

Table 2. Variables measurements

Proxies | Abbreviations | Measurements [ References
Dependent variable
. L Siregar and Harahap (2021),
Leverage ratio LEV Total debt ratio divided by total assets Al-Kubaisi and Khalaf (2023)
Independent variables
Teng et al. (2021), Alshaiba
ESG performance score ESG ESG score and Abu Khalaf (2024)
Env_lronmental score E Env_lronr_nental pillar score Abdelazim and Khalaf (2024),
Social score S Social pillar score
- Ahmed, Khalaf, et al. (2023)
Governance score G Governance pillar score
Control variables (Firm charactevistics)
. . . Frank and Goyal (2009),
Firm size FSIZE The natural logarithm of total assets Abu Khalaf (2024)
- . Dsouza et al. (2024),
Tangibility TANG Fixed assets to total assets Abdullah et al. (2024)
e . . Bilgin (2023),
Market-to-book ratio P/B Percentage of market value to equity to book value Awad et al. (2024)
Profitability (return on . Thakur et al. (2024),
assets) ROA Net income to total assets Abu Khalaf et al. (2024)
. . L Bilgin (2023), Abdelazim and
Non-debt-tax-shield NDTS Ratio of accumulated depreciation to total asset Khalaf (2024)
Control variables (Macroeconomic variables)
) . Michael et al. (2023),
Gross domestic product GDP The growth in GDP Abu Khalaf and Awad (2024)
. L Gharios et al. (2024),
Inflation INFL Consumer price index Ahmed, Nugraha, et al, (2023)

4. RESEARCH RESULTS

4.1. Descriptive statistics

ESG efforts in environmentally sustainable
development are likely less extensive and progressive
than those of businesses in advanced European
economies, as indicated by the average ESG score

The LSEG ESG score for the sample organizations of 61.320. Table3 presents the findings of

functions as the ESG variables, with a value range the descriptive statistics for all variables.

of 0 to 100 (Ismai et al., 2020). The sample business’s

Table 3. Descriptive statistics

Statistics | ESG E S G LEV_| ROA P/B__| TANG | FSIZE | NDTS | INFL | GDP
Mean 61.320 | 69.749 | 61.979 | 52.231 | 0.264 | 0.069 | 3.530 | 13.651 | 22.275 | 0.348 | 0.014 | 0.015
Std. dev. | 17.268 | 15.833 | 21.626 | 24.059 | 0.222 | 0.066 | 5.497 | 18.251 | 1.605 | 1.488 | 0.019 | 0.026
Min 15.975 | 40.000 1.660 0.385 0.000 -0.052 0.011 0.017 14.630 0.001 -0.011 -0.090
Max 95.464 | 99.937 | 98.148 | 98.699 8.588 0.670 235.789 | 99.934 | 26.571 | 81.359 0.100 0.083
Count 4500 4500 4500 4500 4500 4500 4500 4500 4500 4500 4500 4500

The study results of Table 3 indicate that
the mean value and standard deviation of the ESG
score for the environmental pillar (E) are 69.749
and 15.833, respectively, representing the average
score of the Fin ESG firm performances. The minimum
and maximum values of company performance,
40.000 and 99.937, respectively, underscore
the robustness of ESG performance in non-financial
organizations (Ktit & Khalaf, 2024). The social
component of ESG () indicates that a firm’s average
performance is influenced by the statistical value
of S, which surpasses that of environmental
performance. The governance pillar (G) exhibits
a mean and standard deviation that correspond to
social performance. There exists minimal disparity
between these factors. The mean and standard
deviation of the G are 52.231 and 24.059, respectively.
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The smallest value of the G is less than that of the E,
which is 0.385, while the greatest value corresponds
to the social performance at 98.699.

4.2. Correlation matrix

In the analysis of ESG ratings, a correlation matrix
helps lighten the relationships among various ESG
components and capital structure. These matrices
are employed by researchers to understand
the relationships and impacts of variables, particularly
ESG scores, in specific contexts (Erhart, 2022).
Moreover, the correlation matrix constructed from
selected economic ESG scores offers valuable
insights into the relationships among different
categories (Ioannidis et al., 2022).
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Table 4. Correlation matrix

Variables 1) 2) (3 4 (5 (6) (7) (8 9) a10) a1 a12)
(DE 1

2)s 0.614 1

3)G 0.494 0.567 1

(4) ESG 0.791 0.868 0.852 1

(5) ROA -0.209 | -0.076 | -0.103 | -0.143 1

(6) P/B -0.086 | -0.046 | -0.074 | -0.080 0.271 1

(7) TANG | 0.002 -0.070 | -0.020 | -0.038 0.028 -0.058 1

(8) FSIZE 0.237 0.263 0.217 0.283 -0.149 | -0.080 | -0.001 1

(9) NDTS | -0.009 | -0.035 | -0.024 | -0.029 | -0.008 | -0.020 0.015 0.059 1

(10)INFL | 0.124 0.148 0.143 0.166 -0.034 | -0.052 | -0.024 0.074 0.000 1

(11)GDP | 0.160 -0.021 | -0.060 | -0.048 0.047 -0.059 0.006 -0.031 | -0.023 0.289 1

(12) LEV 0.044 0.046 0.083 0.071 -0.207 | -0.006 | -0.076 0.080 0.033 0.080 -0.015 1

ESG aspects exhibit a positive correlation with
capital structure, suggesting that companies with
robust ESG procedures are more inclined to utilize
debt funding. The positive association can be
elucidated by the signaling effect of ESG performance
on creditors. Firms with strong ESG activities are
regarded as lower-risk borrowers because of their
dedication to sustainability, ethical conduct, and
effective governance, which fosters trust and diminishes
capital costs. For example, banks and financial
institutions are more inclined to offer advantageous
loan conditions to enterprises exhibiting robust ESG
compliance, resulting in increased dependence on
debt in their capital structure.

Conversely, profitability (ROA) and growth (P/B)
demonstrate an inverse relationship with capital
structure. Profitable companies frequently produce
adequate internal capital to support their operations
and growth, hence diminishing their dependence on
external loans. This corresponds with the pecking
order theory, which posits that firms favor internal
funding over external sources to mitigate the costs
and hazards linked to debt. Likewise, companies
with significant growth potential may choose to
sustain lower debt levels to retain financial flexibility
and reduce risks linked to unpredictable future cash
flows. These firms may prioritize equity financing
or reinvest retained earnings to facilitate their
expansion instead of augmenting their leverage.

Consequently, although ESG aspects increase
a firm’s appeal to creditors and encourage elevated
debt utilization, enhanced profitability and development
offer firms alternatives to debt, leading to reduced
reliance on capital structure. This dual dynamic

demonstrates how strategic priorities and stakeholder
perceptions influence capital structure decisions.

4.3. Generalized method of moments regression
results and analysis

The generalized method of moments (GMM) is
a resilient econometric technique appropriate for
assessing the influence of ESG performance on
capital structure. This approach effectively mitigates
endogeneity issues stemming from the dynamic
characteristics of capital structure decisions and
the possible simultaneity between ESG performance
and financing selections (Sverner et al., 2023).
By adding lagged dependent variables as regressors,
GMM compensates for the influence of prior
decisions, while employing internal instruments
drawn from the data to ensure consistent parameter
estimations. Furthermore, GMM accounts for
unobserved variability that may skew results in
conventional approaches and demonstrates resilience
to measurement mistakes frequently found in ESG
composite scores. Moreover, GMM is especially
beneficial for panel datasets characterized by
a limited temporal dimension (7T) and an extensive
cross-sectional dimension (N), which is common in
firm-level analysis, since it effectively mitigates
problems of autocorrelation and heteroskedasticity
(Yu et al., 2024). These characteristics render GMM
an optimal method for generating dependable and
impartial evaluations of the correlation between ESG
performance and capital structure. The following
Table 5 shows the results of the GMM regression
for all models.

Table 5. GMM regression results (Dependent variable: LEV) (Part 1)

143

Variable Model 1 (ESG) Model 2 (E) Model 3 (S) Model 4 (G)
Coeff p-value Coeff p-value Coeff p-value Coeff p-value

LagLEV 0.095 0.000 0.042 0.020 0.036 0.010 0.058 0.000
ESG 0.084 0.000
E 0.039 0.015
S 0.075 0.000
G 0.043 0.052
ROA -0.052 0.000 -0.049 0.001 -0.042 0.000 -0.039 0.020
P/B 0.063 0.025 0.053 0.000 0.045 0.000 0.075 0.000
TANG 0.042 0.034 0.039 0.000 0.041 0.000 0.052 0.010
FSIZE 0.045 0.010 0.084 0.000 0.074 0.023 0.091 0.041
NDTS 0.073 0.040 0.012 0.030 0.044 0.021 0.130 0.000
INFL 0.092 0.000 0.084 0.000 0.079 0.000 0.145 0.000
GDP 0.046 0.041 0.051 0.071 0.033 0.000 0.071 0.000
Intercept 0.532 0.302 0.621 0.510 0.145 0.412 0.624 0.182
AR(1) 0.062 0.053 0.074 0.066
AR(2) 0.152 0.241 0.295 0.410
Hansen test 0.532 0.425 0.625 0.745
Wald Chi? 856.247 956.257 1024.152 0.869.258

(0.000) (0.000) (0.000) (0.000)
Year dummies Yes Yes Yes Yes
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The above Table 5, which provides the GMM
regression results, presents essential insights into
the relationship between ESG performance and
capital structure. ESG performance indicates a strong
positive impact on capital structure, showing that
enterprises with higher ESG scores are more inclined
to assume larger amounts of debt. This advantageous
correlation underscores the increasing significance
of sustainable practices in shaping finance
decisions, as companies with strong ESG credentials
may get improved access to financial markets and
more favorable borrowing terms. The control
factors, including P/B, TANG, FSIZE, NDTS, INFL, and
GDP, demonstrate a strong beneficial influence on
capital structure.

The findings correspond with theoretical
expectations, indicating that growth opportunities
and asset tangibility improve enterprises’ capacity to
obtain financing, while larger firms with greater tax
shields utilize debt as a cost-efficient funding
alternative. Moreover, advantageous macroeconomic
indices, including inflation and GDP growth, foster
a climate conducive to optimizing capital structures.
Conversely, profitability exerts a substantial negative
influence on capital structure, corroborating
the pecking order theory, which asserts that more
profitable enterprises favor internal financing over
debt due to reduced reliance on external funding
sources. This negative link underlines the relevance
of retained earnings in lowering reliance on debt
financing for prosperous enterprises. These findings
jointly emphasize the significance of ESG performance
in influencing capital structure decisions, while also
illustrating the intricate roles of firm-specific and
macroeconomic factors in defining corporate
financial strategy.

In addition, the findings demonstrate that
the three ESG pillars — environmental, social, and
governance scores — positively and significantly
influence the capital structure, underscoring their
collective significance in influencing organizations’
financial choices. The social element is the most
significant, indicating that enterprises with robust
social practices, including employee welfare, community
participation, and equitable procedures, are more
adept at using debt. The increased importance of
the social dimension may indicate rising investor
and creditor confidence in companies that
emphasize societal welfare. While the environmental
and governance ratings also positively influence
capital structure, their relatively smaller relevance
emphasizes the multifaceted function of ESG factors
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