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Abstract

This study examines the relationship between the Speed of Adjustment of Capital Structure
(SOA) and corporate reputation in publicly traded Brazilian firms, considering the ESG
Combined Score (ESGC) and MERCO (Corporate Reputation Business Monitor) ranking. The
primary goal is to understand corporate reputation and its relationship with SOA. We employed
a partial adjustment model with panel data based on the dynamic Trade-Off theory,
incorporating fixed effects and System GMM (Sys-GMM). The sample consists of 381 firms
listed on B3 from 2013 to 2023, using data from Thomson Reuters and MERCO. The results
indicate that ESGC firms adopt more conservative capital structures and exhibit a higher speed
of adjustment. Corporate reputation positively impacts SOA, with MERCO-listed firms
showing a faster adjustment than others. The nonlinear analysis revealed that, although the
coefficients are small, ESGC has a marginally significant impact at extreme levels. Tangibility
and profitability were significant for ESGC firms, while depreciation was significant for
MERCO-listed firms and firms outside ESGC and MERCO. This study expands the
understanding of the relationship between corporate reputation and SOA in emerging markets,
highlighting its impact on capital structure. The findings may guide managers in developing
sustainable financial policies and investors in using ESG as an indicator of financial stability
and adjustment capacity. The inclusion of nonlinear analysis furthers the discussion on the
complex impacts of ESG on corporate leverage.
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Practical Contributions: This study offers practical contributions by demonstrating how
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reputation metrics and the ESG Combined Score influence the speed of capital structure
adjustment in Brazilian firms. The findings guide managers in formulating financial policies
aligned with sustainability and reputation, promoting more strategic decisions regarding
leverage and risk. For investors, the results reinforce the importance of integrating ESG criteria
when evaluating firms with greater potential for stability and long-term value creation.

1 Introduction

Literature on capital structure and Speed of Adjustment (SOA) has advanced
significantly, emphasizing the Trade-Off theory, which supports that firms tend to keep an
optimal capital structure and gradually adjust their leverage whenever the benefits outweigh the
rebalancing costs (Ai; Frank & Sanati, 2021; Flannery & Rangan, 2006). The theory’s dynamic
aspect acknowledges that adjustment occurs continuously and partially, influenced by internal
factors, such as profitability and tangibility, and by external factors, such as macroeconomic
uncertainty and credit conditions.

In recent years, literature has shifted its focus from simply calculating SOA to
understanding the factors that explain the differences in SOA between firms and periods of time
(Fitzgerald & Ryan, 2019). This reflects differentiated adjustment costs and the impact of
uncertain economic environments (Hanousek & Shamshur, 2011; Hanssens et al., 2016).
Studies on emerging markets have reinforced this aspect, showing that firms in developing
countries, such as Brazil, can have significantly different behavior from those in developed
economies (Sisodia & Maheshwari, 2022; Nguyen et al., 2023).

Among the current factors affecting capital structure and SOA, corporate reputation and
sustainability performance (ESG) stand out, since firms with a consolidated reputation tend to
access capital at lower costs and adjust their leverage more efficiently (Pfister & Schwaiger,
2016; Wang, 2020).

Empirical studies show that more robust ESG practices relate to lower cost of capital
and faster SOA, especially during periods of instability (Adeneye et al., 2022; Mardini et al.,
2022). In addition, Adeneye et al. (2022) present that the ESG score is positively related to
accounting leverage, while it is negatively associated with market leverage, indicating that the
market may interpret the perceived risk of firms with high ESG exposure differently.

Despite these advances, the interaction between corporate reputation and the SOA of
capital structure is still little explored in the Brazilian context, characterized by high volatility
and credit restrictions. Considering this context, this study focuses on two key reputation
indicators: ESG Combined Score (ESGC) and presence in the MERCO Reputation ranking,
which measure complementary perspectives on corporate reputation. As ESGC is an adjusted
indicator that incorporates penalties for controversies, it reflects not only environmental, social,
and governance performance, but also the consistency of corporate conduct towards
stakeholders. The MERCO ranking, widely recognized in Latin America, assesses firms’
reputation based on criteria such as credibility, transparency, social responsibility, and
institutional impact, serving as a thermometer of public perception and organizational trust.

Given this scenario, this study investigates how corporate reputation influences the SOA
of capital structure of Brazilian firms, listed in B3 (Brazilian official stock exchange), from
2013 to 2023. For this purpose, we used two complementary indicators: ESG Combined Score
(ESGC) and the MERCO ranking. The main objective of this study is to understand the
influence of corporate reputation on the SOA, considering 381 firms, in the period from 2013
to 2023. The specific objectives are:

o To estimate the SOA of capital structure.
e To analyze the determinants of the SOA, basing the analysis on the theory of dynamic
trade-offs.
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o Investigate the relationship between the SOA and ESGC.
o Investigate the relationship between the SOA and the MERCO indicator of the firms.
This study contributes by broadening the application of the Dynamic Trade-Off Theory
to emerging markets, adding reputation and sustainability variables into the debate on the SOA
of capital structure. The analysis shows the role of reputation in the capital structure adjustment
dynamics in Brazil, contributing to the corporate finance literature and to understanding the
economic implications of ESG performance.
We organized this study as follows: Section 2 presents the theoretical framework and
hypotheses. Section 3 describes the methodological aspects and the empirical model used.
Section 4 describes the empirical results. Finally, Section 5 presents the conclusions.

2 Theoretical Framework and Hypothesis Development
2.1 Capital Structure and the Dynamic Trade-Off Theory

Modigliani and Miller (1958) initially discussed the relevance of capital structure in the
book “The Cost of Capital, Corporation Finance and the Theory of Investment”, and it was later
adjusted by the authors in 1963, in the book “Corporate Income Taxes and the Cost of Capital:
A Correction”, to incorporate taxes.

From these contributions, two theories dominated the literature: the Trade-Off Theory
and Pecking Order Theory. The Pecking Order Theory (Myers & Majluf, 1984) argues that
firms follow a financing hierarchy, preferring, at first, internal resources, then debt, and lastly,
equity issuance, due to information asymmetry. The Trade-Off Theory proposes that firms
define an optimal capital structure by balancing the debt tax benefits with bankruptcy and
agency costs. In its static form, this theory assumes instantaneous adjustment, without relevant
transaction costs.

With the advance of empirical literature, new dynamic versions of this theory have
emerged, recognizing that firms partially adjust their leverage over time in response to shocks
and market conditions. In this context, the Dynamic Trade-Off Theory (Flannery & Rangan,
2006) proposes that the Speed of Adjustment (SOA) reflects the intensity with which firms
converge on their target capital structure, accounting for financial constraints, adjustment costs,
and external shocks.

Subsequent studies show that the SOA varies across firms and periods, reflecting
differences in transaction costs, economic uncertainty, and institutional structure (Hanousek &
Shamshur, 2011; Hanssens et al., 2016; McMillan & Camara, 2012; Park et al., 2013). This
variation is particularly notable in emerging markets, where credit constraints, volatility, and
institutional imperfections affect the pace of adjustment (Sisodia & Maheshwari, 2022; Nguyen
et al., 2023). The agency theory (Jensen & Meckling, 1976) adds to this debate by highlighting
the conflict of interest between shareholders and creditors and the disciplinary role of debt,
while the Market Timing Theory (Baker & Wurgler, 2002) emphasizes that market conditions
influence decisions regarding the issuance of equity or debt. However, to dynamically capture
the variations in capital structure, the Dynamic Trade-Off Theory offers a more adequate
structure and is the theory we used in this study.

2.2 ESGC and MERCO Reputation ranking
The concept of ESG — Environmental, Social, and Governance — refers to criteria used
to assess a company’s sustainable and ethical performance. These three pillars offer a

framework for firms and investors to analyze the social and environmental impacts of their
operations, together with their corporate governance practices. The ESG concept refers to the
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company’s involvement in practices aimed at social well-being, equity, and sustainability of
stakeholder wealth, principles that align with the relational corporate social responsibility
perspective presented by Jamali et al. (2009).

The goal of the ESG agenda is to promote a sustainable environment, improve
governance, reduce information asymmetry, and lower the cost of capital. Moreover, the
dissemination of ESG information is expanding on the global corporate landscape (Aouadi &
Marsat, 2018), and regulatory authorities and policymakers are demanding that firms release
more ESG information. Wong et al. (2021) quote that mandatory release of ESG information
must also be considered as a public policy instrument used by regulators. While studies indicate
that the institutional environment and corporate governance practices influence ESG
engagement level, and that, in many contexts, the disclosure of this information still occurs
predominantly voluntarily (Limkriangkrai et al., 2017; Eliwa et al., 2021).

ESG Combined Score (ESGC) reflects a comprehensive measure of corporate
reputation by incorporating not only positive performance ESG practices, but also penalties
arising from controversies. Chen et al. (2023) explored how ESG scores, considering aspects
of reputation and controversies, influence the cost of capital and leverage decisions. The authors
argue that high combined ESG scores, even when including controversies, tend to reduce
investors’ risk perception, which contributes to a lower cost of capital and a capital structure
more aligned with the firm’s long-term goals.

Ma et al. (2023) demonstrate that robust ESG practices strengthen corporate
transparency and organizational reputation, favoring attracting investors and reducing the cost
of capital. The relationship between reputation and financial performance can be connected to
Freeman’s (1984) conceptual view, according to which relationships based on trust and
legitimacy strengthen the creation of long-term value. Therefore, ESG may be interpreted as a
modern extension of this principle, using dimensions of governance, operational processes, and
stakeholder engagement to generate sustainable economic value and superior long-term
performance (Eccles et al., 2014).

Freeman, Harrison, and Zyglidopoulos (2018) highlight that a multistakeholder
approach avoids shareholder primacy problems and warn that the perception of injustice among
stakeholders may destroy value. Although this study focuses on financial perceptions, this
discussion highlights that, at a broader level, creating corporate value encompasses the balanced
management of social, environmental, and economic interests.

It should be noted that we used firms from the Business Monitor of Corporate
Reputation (MERCO) in this study. MERCO is one of the main rankings on corporate
reputation in Latin America and Spain. Since 2000, it has assessed and classified the most
respected firms in terms of reputation based on rigorous criteria and multiple information
sources. The monitor is known for its transparent and independent methodology, based on
several assessments (MERCO, 2024).

The MERCO methodology comprehend five phases, including assessments of
directors/executives, experts, and other monitors (including MERCO Society and MERCO
Digital), as well as benchmarking. This process results in a list of firms that have the best
reputation in their respective countries and sectors. For a company to be in the MERCO
Ranking is considered an indication of public recognition and of successful corporate
management, focused on sustainability and social responsibility (MERCO, 2024).

Recent studies reinforce the importance of choosing the right proxies for measuring
corporate reputation. Pinto and Souza Freire (2020) highlight that robust indicators should
capture both public perception and organizational behavior and mention the MERCO ranking
as a relevant tool in this field, given its broad and transparent methodology. Following this line
of reasoning, Mazzioni et al. (2023) show that solid ESG practices and adherence to the
Sustainable Development Goals (SDGs) strengthen corporate reputation and increase firms’
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market value. Together, these findings indicate that commitment to ESG and SDGs contributes
to a positive reputation, elevating firms’ competitiveness and attractiveness to investors.

Thus, both ESGC and MERCO rankings are adequate and complementary to assess
corporate reputation from the perspectives of sustainable performance and public recognition.

2.3 The impact of corporate reputation on capital structure and SOA

Corporate reputation is a strategic intangible asset that may significantly affect financial
decisions, especially regarding capital structure and the speed of leverage adjustment. Studies
show that firms with high brand capital avoid bank debt and prioritize public debt markets,
issuing unsecured bonds, a sign of lower perceived risk for creditors (Alam et al., 2024). This
behavior is particularly relevant in contexts of high informational asymmetry, financial
fragility, and deficient management. Reputation also reflects the quality of governance and
transparency in management, being affected by internal factors, such as financial performance
and board composition (Mkumbuzi, 2015; Sur & Sirsly, 2013), and by stakeholders’ affective
and cognitive perceptions (Sandu & Ianole, 2016).

Negative reputational events, such as corporate scandals, tend to increase financing
costs and create pressure for faster adjustments to the capital structure. However, firms with a
good reputation secure more favorable credit and refinancing conditions (Pfister & Schwaiger,
2016; Shive & Forster, 2024; Demiroglu & James, 2010), even in well-positioned business
groups (Dewaelheyns & Hulle, 2011). When reputational losses happen, firms usually adopt
conservative financial policies, such as cash increase and the replacement of short-term debt
with long-term debt (Beuselinck & Verriest, 2023). Furthermore, legal actions negatively affect
spreads, deadlines, and amount of bond issuance in the bond market (Gu et al., 2018; 2022).

Reputation also moderates firms’ responses to macroeconomic conditions: in periods
of stability, internal adjustment factors predominate; while in times of slowdown, reputable
firms maintain greater financial and capital stability (Choi et al., 2024; Pfister & Schwaiger,
2016). Countries with strong institutional systems (Houge et al., 2024) speak more about this
effect (Houge et al., 2024), but it is also observed in emerging markets (Wang, 2020; Kaur et
al., 2024; Anginer et al., 2011).

Therefore, in literature, corporate reputation is intrinsically linked to environmental,
social, and governance performance (ESG), which reinforces stakeholders’ trust (Ma et al.,
2023), contributing to financial stability and greater agility in capital adjustments and better
performance (Mardin, 2022). However, ESG practices are positively associated with
accounting leverage and negatively associated with market leverage, indicating a differentiated
perception of risk on the part of investors Adeneye et al. (2022). These findings support
Hypothesis 1: ESGC firms show a higher SOA than other firms. These firms’ ability to
attract capital at a lower cost and to respond efficiently to market changes positions them as
more agile in the pursuit of their optimal capital structure.

Furthermore, Corporate Social Responsibility (CSR) practices, related to environment,
community, and social well-being, strengthen reputation and the creation of intangible assets
as a competitive advantage (Galbreath & Shum, 2012; Saeidi et al., 2015). This reputational
dimension is also empirically captured by public recognition rankings, such as MERCO
Reputation, which brings together the most respected firms in Latin America based on criteria
of credibility, transparency, and commitment to sustainable practices. Firms well-positioned in
this ranking tend to present high financial flexibility and higher SOA of capital structure, which
supports Hypothesis 2: Firms included in the MERCO ranking demonstrate a faster SOA
compared to others.

Finally, studies indicate that firms with better ESGC performance operate with lower
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leverage levels without compromising profitability. Chen et al. (2023) found that high ESG
scores are associated with lower leverage and a lower cost of capital, enabling greater control
over debt and improved financial performance. Thus, we propose Hypothesis 3: Better ESGC
performance is associated with a less leveraged capital structure.

In summary, literature shows that both corporate reputation and ESG performance affect
the capital structure and the SOA of firms. Under the Dynamic Trade-Off Theory, such factors
reduce transaction costs, increase financial flexibility, and promote a more efficient capital
structure. Understanding how reputation and SOA interact is therefore essential for assessing
firms’ financial sustainability and long-term market value.

3  Methodological Aspects
3.1 Source, data collection, and sample characterization

This is an empirical study and adopts a quantitative approach; we collected the
secondary data from the Thomson Reuters platform and the MERCO website. We decided to
use yearly data from 2013 to 2023. The analysis begins in 2013, as this is the earliest year for
which data are available on the MERCO website; there is no information from previous years.

We processed the data and organized it into a panel; we excluded financial firms,
insurance firms, and funds due to their unique accounting and sectoral characteristics. As a
result, the sample comprises 381 firms listed in the B3, from which 100 release information on
their environmental, social, and governance practices, with available ESG Controversies Score
data. Moreover, 41 firms from the total sample participate in the MERCO Firms.

3.2 Operational Definition of Variables

The definitions of variables, their abbreviations, calculation expressions, data collection
sources, and some authors who have applied them are listed below. We used the same control
variables as Nguyen et al. (2021) and Adeneye et al. (2022).

Table 1
Definitions of variables
METRIC SOURCE MEASUREMENT AUTHORS
Dependent Variable
Market Leverage Tél:;ltl::sn Total Debt Adeneye et al. (2022);
- ALAVM Total Debt + Market Value Nguyen et al. (2021);
Independent Variables
. Thomson
ESG Cogzggéd Score- Reuters Score ranging from 0 to 100 Chen et al. (2023)
Corporate .
Reputation Dummy variable equal to 1
Merco Firms- MREP Bpuin for firms included in the Pinto & Freire (2020);
ereo S Mli)sni tf)srs_ MERCO ranking and 0 Mazzioni et al. (2020)
MERCO otherwise
Control Variables
. . Thomson Natural logarithm of total Adeneye et al. (2022);
Firm Size
_TAME Reuters assets (2022); Nguyen et al.
(2021);
Ty Thomen o Adgeed 00
- TANG Reuters s ey '

(2021);
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Depreciation Thomson Depreciation Nguyen et al. (2021);

- DEPR Reuters Total Assets
Profitability Thomson To t%se s Adeneye et al. (2022);
- RENT Reuters Nguyen et al. (2021);

Note. This table presents the definitions, measurements, data sources, and reference studies for the variables used
in the study.

3.3 Analysis model, estimators, and tests

This study uses a partial adjustment model for leverage, as Flannery and Rangan (2006),
and later, Adeneye et al. (2022):

ALAVM; — ALAVM;, ; = & (ALAVM;, — ALAVM;,_;) + & (1)

Where:
e & represents the average SOA toward the target leverage.
o ALAVM,;; is the leverage observed in period t.
e ALAVM;, is the target leverage, estimated based on the company’s characteristics.
o ALAVM;_, represents the leverage observed in the previous period.

A complete adjustment occurs when & =1, while a null adjustment occurs when & = 0.

The dynamic adjustment model assumes that the company has a target leverage that
minimizes the cost of capital. In practice, firms deviate from the target leverage and, therefore,
incur a cost of diversion. Thus, the company is expected to adjust to the target leverage when
the cost of deviation exceeds the cost of adjustment. The dynamic partial adjustment model
provides the real leverage adjustment, which must be between 0 and 1.

Target leverage is obtained from an observed leverage regression model, which is a
function of the company’s characteristics (Fama & French, 2002; Flannery & Rangan, 2006).
We used a set of variables characteristic of the company, supported by the Trade-Off Theory
and identified by some empirical studies as the main determinants of leverage. The observed
regression model is the following:

ALAVM{ = a+ B'6X; + & (2)

Where:
e X;represents the set of explanatory variables in period t.

Then, substituting the target leverage from equation (2) into equation (1), we have:
ALAVM; =8 (B'8X;) - (1— 8) ALAVM; 1+ & 3)
Where:

o ALAVM,;, is the observed leverage in the current period.
e (1= 6) reflects on the persistence of the past leverage (ALAVM;;_1).
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The dynamic partial adjustment model provides an estimate SOA (&), reflecting the
speed in which firms adjust their leverage toward the goal. The SOA should range between 0
and 1, indicating different levels of adjustment for firms based on the costs involved.

Initially, we organized the model variables into a panel and subjected them to
winsorization. However, even after winsorization at the maximum acceptable level (p. 0.050),
the DEPR variable continued to exhibit outliers. We performed a multicollinearity check among
variables using the VIF (Variance Inflation Factor) test. The results indicated that no variables
needed to be excluded, as all VIF values were below 10, indicating an absence of significant
multicollinearity.

We performed Breusch-Pagan (Prob > chibar2 = 0.0000), Chow (Prob > F = 0.0000)
and Hausman (Prob > chi2 = 0.0000) tests to determine the most suitable regression model
among pooled, fixed effects, and random effects. In all cases, we rejected the null hypothesis
(Ho), indicating the fixed effects model is the most appropriate one. Moreover, we applied
Wooldridge (Prob > F =0.0000) and Wald (Prob > chi2 = 0.0000) tests to verify autocorrelation
and heteroscedasticity, respectively. Given the results, we chose robust methods to estimate the
coefficients and standard errors.

According to Wooldridge (2010), lagged variables usually violate the strict exogeneity
assumption. In the fixed effect (FE) estimator, the within transformation eliminates individual
FE (ui), but the estimator will still be biased, and its consistency will depend on the duration of
the period (t). Anderson and Hsiao (1981) proposed a transformation for the first difference,
using Y;_, as instrument. Although it improves bias, it does not estimate the parameters
efficiently.

Arellano and Bond (1991) introduced the GMM (Generalized Method of Moments)
estimator, which is more efficient, taking advantage of the orthogonality between lagged
variables and their disturbances. However, this model may include weak instruments, which
compromise the validity of overidentification tests, such as the Sargan test. So, Blundell and
Bond (1998) proposed a systemic GMM (Sys-GMM), which increases efficiency, even in short
periods of time, when considering additional momentary conditions.

The Sys-GMM combines a system of simultanecous equations to capture interactions
between endogenous variables. The System-GMM estimator combines a system of difference
and level equations, allowing it to capture interactions between potentially endogenous
variables and correct endogeneity and autocorrelation problems inherent in dynamic panel
models. We recognize, however, that this estimator is limited by the possible proliferation of
instruments, which may inflate the overidentification tests and reduce the statistical power of
the inferences.

To mitigate this risk, we kept the number of instruments proportional to the sample size,
limiting the number of lags used and applying the collapse option to build the instrumental
matrix, as recommended by Roodman (2009). We used lagged variables in first difference as
internal instruments, ensuring greater consistency and robustness to the estimates obtained,
while we interpreted the inferences with caution, in accordance with best practices of
methodological transparency.

4  Analysis of Results
4.1 Descriptive statistics and correlation matrix

This section presents the descriptive statistics and correlation matrix of the analyzed
variables, providing a clearer understanding of the behavior of the model variables and the
linear relationship between the variables, indicating the magnitude and direction of the
associations. According to the results, all variables had a significant relationship with the
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market’s leverage, as detailed in the tables below.

Table 2
Descriptive Statistics
Variable I(:Ifu gll?:r Mean Std. Dev.  Min Max
ESGC 725  48.28797 19.00191 1.138491 91.11046
ALAVM 2,489 0.4290798 0.3004782 0 0.9999997
TANG 3,007 0.4842665 0.2309695 -0.1457666  0.9973434
TAME 3,035 13.28796 1.962433 8.480885 17.00603
RENT 3,032 0.0558779 0.0831859 -0.131759 0.2088524
DEPR 1,551 0.0100649 0.0128357 0.0003536 0.0473356
yar num 4,191 2018 3.162655 2013 2023

Note. *** ** and * represent significance levels of 1%, 5% and 10%, respectively.

Table 3
Correlation Matrix
ALAVM  ESGC TANG TAME RENT DEPR
ALAVM 1
ESGC 0.0937** 1
TANG  0.1060**  0.1917** 1
TAME  0.2241*%*  0.4007** 0.1940*%* 1
RENT  -0.1954** 0.1798** -0.0918**  0.1892** 1
DEPR  -0.1323** 0.025 -0.2009**  -0.0588** -0.0084 1
Note. *** ** and * represent significance levels of 1%, 5% and 10%, respectively.

The average ESG Combined Score is moderate, with high dispersion (standard deviation
of 19.00), indicating significant variation among firms regarding ESG practices and
controversies. The average leverage is 43%, demonstrating a relatively moderate use of debt by
companies. Firms present, on average, 48% of tangible assets, which influences the ability to
offer guarantees and access external financing. The negative minimum value (-0.1458) may
reflect errors or accounting adjustments.

Firms’ size indicates medium to large-sized businesses, with moderate variation. The
average profitability of approximatively 5.6% suggests profitable firms, although dispersion
indicates the coexistence of firms with negative (-0.13) and positive (0.21) performance.
Depreciation is low, around 1% of total assets, with reduced variation, consistent with
homogeneous accounting practices among firms.

The correlation matrix highlights statistically significant associations at the 5% level
(**). The positive and significant correlation between market leverage (ALAVM) and ESG
Combined Score (ESGC) suggests that firms with better ESG performance tend to have slightly
higher leverage levels, indicating that ESG performance may favor access to financing. The
positive correlation between leverage and tangibility reinforces the hypothesis that tangible
assets serve as guarantees, helping with indebtedness. However, the significant negative
correlation between profitability and leverage aligns with the Pecking Order Theory, suggesting
that more profitable firms prefer to reduce their dependence on debt capital. The negative
relationship between depreciation and leverage indicates that higher depreciation levels may be
related to lower debt levels. Depreciation is negatively correlated with leverage, suggesting that
higher depreciation levels may be related to lower debt levels.
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Moreover, ESGC shows a positive correlation with tangibility (0.1917) and company
size (0.4007), suggesting that bigger firms and with more tangible assets tend to have higher
ESG scores. The significant negative relationship suggests that firms with greater tangibility
tend to have lower depreciation rates.

Generally, descriptive statistics and the correlation matrix show coherent patterns with
the Trade-Off Theory. The relationships also observed evidence, initially, that support the
hypothesis that ESG, tangibility, and profitability play significant roles in capital structure and
SOA. We are going to explore these results in greater depth in subsequent econometric analyses.

4.2 Regressions

The following tables show the regression coefficients estimated by the fixed effects
model and the systemic GMM model, including R? values and Arellano-Bond, Hansen, and
Sargan tests. Additionally, we conducted non-linear analyses (quadratic and cubic terms) for
the subgroup of firms in the ESGC index.

The ESGC variable presented a negative and marginally significant effect on SOA in
the fixed effects model, whereas in the GMM model, its impact did not prove to be statistically
significant. In non-linear specifications, the ESGC effect over leverage was small and negative.

The variables tangibility and profitability showed a positive and significant effect on
market leverage for both fixed-effects and non-linear models. Profitability also presented a
positive and statistically significant effect with market leverage in the GMM model. The
depreciation variable had a positive and significant relationship with market leverage in firms
not belonging to ESGC and MERCO; however, for MERCO firms, the relationship with market
leverage was negative and significant.

Finally, the Arellano-Bond tests indicate the presence of first-order autocorrelation and
the absence of second-order autocorrelation in all regressions, confirming the adequacy of the
dynamic structure. Sargan and Hansen’s overidentification tests do not reject the null
hypothesis of instrument validity, suggesting overall consistency of the model. However, in the
regression disposed in Table 7, the Sargan test (p = 0.009) indicates a possible violation of
homoscedasticity, while the Hansen test (p = 0.074) is in the borderline range. Thus, although
the overall results point to valid instruments and statistically consistent specifications, we
recommend cautious interpretation of this regression due to the risk of overidentification of
instruments.
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Table 4
FE and GMM Regressions, Speed of Adjustment, and Nonlinear Analysis for ESGC Firms
ESGC FIRMS
Fixed Effects | SOA
Coef. Std. Err. t P>t [95% Conf. Interval] Fe GMM
ALAVM 0.5447*** 0.0713988 7.63 0 0.402184 0.6872091 SOA A 45.53% 18.20%
ESGC -0.0011* 0.0005702 -1.86 0.067 -0.0021984 0.0000777 Half-Life! 1.522 3.808
Nonlinear
TANG 0.1196* 0.0655204 1.83 0.072 -0.0111791 0.2503793 Analysis — Fixed
Effects and GMM
TAME -0.0185 0.0223679 -0.83 0.411 -0.0631466 0.0261465 Fe ESGC? ESGC?
RENT 0.1897* 0.1087259 1.74 0.086 -0.0272963 0.4067393 ALAVM 0.5406%** 0.5421%**
DEPR 0.073355 1.036192 0.07 0.944 -1.994894 2.141604 ESGC -0.0000** -0.0000*
cons 0.4405 0.3323107 1.33 0.189 -0.2227949 1.103795 TANG 0.1235* 0.1253*
_ _ adj.R-sq=
N=416 R-sq=0.385 0362 TAME -0.02 20,0223
RENT 0.1813 0.1813
System GMM
ALAVM Coef. Std. Err. t P>t [95% Conf. Interval] DEPR -0.0935 -0.1721
ALAVM 0.818%** 0.1125691 7.27 0 0.5934546 1.042833 _cons 0.442 0.4643
ESGC 0.00117 0.001288 0.91 0.368 -0.0014029 0.0037387 GMM ESGC? ESGC?
TANG 0.126 0.0932094 1.35 0.181 -0.0599781 0.3121156 ALAVM 0.8512%** 0.8644%%**
TAME -0.000427 0.0396478 -0.01 0.991 -0.0795638 0.0787108 ESGC 0.00000 0
RENT 0.325 0.1822991 1.78 0.079 -0.0390484 0.6886927 TANG 0.1283 0.1284
DEPR -2.459 1.547557 -1.59 0.117 -5.547457 0.6304149 TAME 0.0058 0.0093
cons -0.0765484 0.5243045 -0.15 0.884 -1.123064 0.9699677 RENT 0.3353* 0.3417*
Prob>chi2= AR (l)=
Sargan 0.150 Pr>z=0.000 DEPR -2.4502 -2.3689
Prob>chi2= AR (2)=Pr>
Hansen 0.890 z= (g. 1) 17 N=416 —cons 0.1524 -0.2007

Note. *** ** and * represent significance levels of 1%, 5% and 10%, respectively.
(1) measured in years
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Table 5
FE and GMM Regressions and Speed of Adjustment for firms outside ESGC
FIRMS OUTSIDE ESGC
Fixed Effects | SOA

Coef. Std. Err. t P>t [95% Conf. Interval] Fe GMM
ALAVM 0.5752%** 0.0619628 9.28 0 0.4521846 0.698175 SOA A 42.48% 15.40%
TANG -0.0494 0.0476533  -1.04 0.302 -0.144039  0.045143 Half-Life! 1631 45
TAME 0.0063 0.0201115 0.31 0.756 -0.0336481 0.0461939
RENT -0.095 0.1159192 -0.82 0.415 -0.3250626 0.1351328
DEPR 2.4623%** 0.9132359 2.7 0.008 0.6495335 4.275051
_cons 0.0623 0.2452012 0.25 0.8 -0.4244385 0.5490027
N=621 R-sq= 0.451  adi-R-sq=

0.438
System GMM

Coef. Std. Err. t P>t [95% Contf. Interval]
ALAVM 0.846%** 0.0681795 12.41 0 0.7109306 0.981601
TANG -0.00864 0.0594821 -0.15 0.885 -0.1267114 0.1094306
TAME -0.0125 0.0232654 -0.54 0.594 -0.0586358 0.0337272
RENT -0.0641 0.1542975 -0.42 0.679 -0.3703836 0.2421727
DEPR -0.747 1.153493 -0.65 0.519 -3.036991 1.542339
_cons 0.188 0.2864657 0.65 0.514 -0.3810809 0.7561789

Prob>chi2= AR (1)=
Sargan 0.066 Pr>z=0.000
Hansen Prob>chi2= AR (2)=Pr>

0.323 z=0.252 N=621

Note. *** ** and * represent significance levels of 1%, 5% and 10%, respectively.
(1) measured in years
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Table 6
FE and GMM Regressions and Speed of Adjustment for MERCO firms
MERCO FIRMS
Fixed Effects
Coef. Std. Err. t P>t [95% Conf.  Interval]
ALAVM  0.5189%** 0.131912 3.93 0.001 0.248659 0.7890779
TANG 0.0782 0.1005693 0.78 0.443 -0.1277757  0.2842379
TAME -0.049 0.0341521 -1.44 0.162 -0.1189694 0.0209454
RENT -0.0108 0.1910035 -0.06 0.955 -0.4020421 0.3804637
DEPR -2.1221%* 1.202829 -1.76 0.089 -4.586013 0.3417553
_cons 0.9475 0.5596079 1.69 0.102 -0.1988011 2.093809
N=206 R-sq= 0.393 adj. R-sq= 0.348
System GMM
Coef. Std. Err. t P>t [95% Conf.  Interval]
ALAVM  (.783%** 0.1478254 5.3 0 0.4801767 1.08579
TANG 0.1838369 0.1703147 1.08 0.29 -0.165037 0.5327108
TAME -0.0660571 0.0526125 -1.26 0.22 -0.1738291 0.0417148
RENT 0.2848348 0.2995517 0.95 0.35 -0.3287691 0.8984387
DEPR -4.497751 3.013914 -1.49 0.147 -10.67147 1.675972
_cons 1.025483 0.8075624 1.27 0.215 -0.628734 2.679699
Sargan  Prob>chi2= 0.668 AR (1)=Pr>z=0.017
Hansen  Prob>chi2= 1.000 AR (2)=Pr>z=0.429 N= 206
SOA
Fe GMM
SOA A 48.11% 21.70%
Half-Life! 1.44 3.194
Note. *** ** and * represent significance levels of 1%, 5% and 10%, respectively.
(1) measured in years
Table 7
FE and GMM Regressions and Speed of Adjustment for firms outside MERCO
FIRMS OUTSIDE MERCO
Fixed Effects
Coef. Std. Err. t P>t [95% Conf. Interval]
ALAVM  (.5735%** 0.050854 11.28 0 0.472936 0.6740567
TANG -0.0317 0.0422133 -0.75 0.453  -0.1152154  0.0517322
TAME -0.0018 0.0169219 -0.11 0915 -0.0352795  0.0316443
RENT -0.0445 0.0971625 -0.46 0.648  -0.2366247  0.1476395
DEPR 2.6311%** 0.7746232 34 0.001  1.099383 4.162911
_cons 0.1516 0.2172338 0.7 0.486 -0.2779549  0.5811751
N= 961 R-sq=0.453 Adj .R-sq= 0.445
System GMM
Coef. Std. Err. t P>t [95% Conf.  Interval]
ALAVM  (.843%** 0.0554539 15.21 0 0.7335285 0.9528412
TANG 0.0124781 0.0562481 0.22 0.825  -0.0987487  0.1237049
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TAME -0.0069737 0.0197307 -0.35 0.724  -0.0459897  0.0320424
RENT -0.0981103 0.1482553 -0.66 0.509  -0.3912749  0.1950542
DEPR 0.3090458 1.078863 0.29 0.775  -1.824332 2.442423
_cons 1516101 2172338 0.70 0.486  -.2779549 5811751

Sargan  Prob>chi2= 0.009 AR (l)=Pr>z=0.000
Hansen  Prob>chi2= 0.074 AR (2)=Pr>z=0204 N=961

SOA
Fe GMM
SOA A 42.65% 15.70%
Half-Life! 1.625 4.4149

Note. *** ** and * represent significance levels of 1%, 5% and 10%, respectively.
(1) measured in years

4.3 Analysis of the results
4.3.1 ESGC and reputation impact on leverage and SOA

The results indicate that, although the ESG Combined Score (ESGC) has a marginally
significant effect on leverage, this study corroborates the results of Adeneye et al. (2022),
suggesting that ESG performance is a factor associated with the firms’ perception of risk and
value, exerting a negative influence on market leverage. This result indicates that organizations
with consolidated ESG practices tend to adopt more conservative capital structures, reflecting
a management behavior prudent regarding the financial risks associated with debt.

Firms classified in the ESG Combined Score show higher SOA, both in the fixed effects
(FE) model and in the systemic GMM model. The estimated SOA is higher, and the half-life is
lower when compared to the other firms, demonstrating faster adjustments of the capital
structure towards the target level. These results confirm Hypothesis 1 and converge with the
conclusions of Mazzioni et al. (2023), which highlight that ESG engagement may increase
competitiveness, investors’ attractiveness, and corporate reputation. Thus, firms with high ESG
performance demonstrate greater resilience and adaptive capacity in dynamic market
environments, which reinforces the role of sustainable practices as a vector of financial
efficiency.

Corporate reputation, measured by including the MERCO ranking, was also relevant. It
was verified that firms with an established reputation have higher SOA in both models, in
addition to a shorter half-life, confirming the second hypothesis of this study. Firms with a good
reputation have a greater ability to adjust their leverage efficiently, in line with the Dynamic
Trade-Off Theory, which suggests that firms balance the costs and benefits of financing
optimally when they have greater access to capital and a lower risk perception.

And in accordance with the finding that ESGC firms tend to have a capital structure
with less leverage and long-term orientation, leverage and profitability showed a positive and
statistically significant relationship, indicating that firms with more leverage take advantage of
the debt’s tax and financial benefits to increase profitability. This result supports the
conclusions of Chen et al. (2023), and confirms the third hypothesis of this study, in line with
the Dynamic Trade-Off Theory, according to which the most profitable firms resort to debt as
a mechanism for leveraging returns, supported by sufficient cash flows to cover financial
charges.

We identified a positive and significant relationship between depreciation and leverage
among firms not belonging to ESG Combined Score or MERCO, evidencing that, in this group,
the dynamic adjustment of the capital structure reflects a search for balance between the costs
and debt benefits, with depreciation being a determining factor in this process.
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Depreciation plays a relevant role in the Dynamic Trade-Off context, by working as a
legitimate tax deductibility mechanism that reduces firms’ tax burden, and, consequently,
decreases the need for external financing. This accounting and financial effect helps preserve
internal resources and optimize the cost of capital.

The results show that depreciation presents a negative and significant effect on firms
belonging to the MERCO ranking. In contrast, firms that are not in the MERCO rankings and
ESGC tend to face greater financial constraints and higher financing costs, which leads to more
intensive use of depreciation tax benefits to reduce the tax burden, thereby decreasing the need
for external financing.

However, firms listed in the MERCO ranking, due to their higher reputation and better
access to credit on favorable terms, do not depend as heavily on this fiscal effect, since they
have a greater capacity to attract capital through less costly instruments, such as long-term
credit at lower interest rates. These firms may adopt a capital structure less dependent on
financial benefits, such as depreciation, to reduce financial costs. This allows them to prioritize
strategies that increase financial flexibility and optimize leverage.

Finally, tangibility proved to be a relevant variable for the ESGC group, in accordance
with Fama and French (2002). Tangible assets work as real guarantees, reducing the risk
perceived by creditors and, consequently, the cost of debt, which facilitates faster and more
efficient adjustments in the capital structure. From the perspective of the Trade-Off Theory,
tangibility increases financing capacity and supports faster adjustments towards optimal
leverage, reinforcing the role of physical assets as a stabilizing element of financial risk.

4.3.2 Nonlinear relationships

Linear analysis does not capture behavioral changes across different ESGC levels, such
as saturation effects or reversals in impact. Nonlinear analysis, using quadratic and cubic terms,
sought to understand whether the relationship between the ESGC variable and market leverage
might not be linear, that is, if the influence of ESGC on leverage might vary at different ESGC
levels.

Results show coefficients of small magnitude; they are statistically significant,
suggesting marginal and economically limited effects. The quadratic coefficient (-0.0000,
significant at 5%) indicates a very subtle relationship, suggesting that ESGC has almost no
influence on leverage at extreme levels. Similarly, the cubic term (-0.0000, significant at 10%)
suggests a slightly non-linear dynamic, but with reduced intensity. These results must be
interpreted with caution.

Although they indicate possible nuances between ESGC and capital structure, the
effects observed are small in economic terms, reflecting marginal variations in extreme ESG
contexts. Thus, rather than structural changes in financial behavior, these findings suggest
evidence of gradual adjustments associated with reputation and risk perception, which may
affect the cost of capital and long-term strategic decisions.

5 Final considerations

The results help managers and investors who seek to align financial strategies with
corporate sustainability and business reputation. We used a robust methodological approach.
We applied fixed effects models to capture unobservable characteristics specific to each
company, ensuring consistency in the analysis, and systemic GMM, which corrects endogeneity
problems in the explanatory variables, offering more reliable estimates. Furthermore, the use
of nonlinear analyses (quadratic and cubic) allowed us to explore more complex relationships
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between variables, especially between different ESG Combined Score levels. This
methodological combination strengthens the wvalidity of the results when integrating
complementary techniques that meet the main requirements for rigor in econometric studies.

From a management perspective, the results indicate the need to systematically assess
how investments in sustainable practices influence the company’s risk profile and its ability to
access external financing. Firms with high ESGC levels tend to prioritize less risky capital
sources, preserving their financial flexibility, operational stability, and marketing reputation.

For investors, the results reinforce the relevance of incorporating ESG metrics and
corporate reputation in risk analysis and investment opportunities. In practice, managers can
use these results to formulate policies that maximize the economic and reputational benefits of
ESG practices, while investors can interpret high ESG scores as a sign of financial stability and
greater potential for long-term value creation. Complementary, the interaction we observed
between the SOA of capital structure and the capital structure provides the basis for more
strategic and adaptive financial management.

Understanding how these dimensions are interconnected enables managers to make
decisions based on evidence, enhancing the company’s ability to respond to market fluctuations
and strengthening its competitive position.

Future studies may investigate how relationships between ESG, reputation, and SOA
vary among different sectors of the economy. Furthermore, they can analyze adherence to the
Sustainable Development Goals (SDGs) based on indicators and metrics of sustainable
performance, to understand their influence on corporate reputation and the Speed of Adjustment
of the Capital Structure. Finally, we suggest that other econometric techniques and
determinants, not yet evaluated, be used to increase the robustness of the results and the
understanding of heterogeneity among firms.
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