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ABSTRACT

The disclosure of non-financial information by companies has become increasingly
relevant to the market and stakeholders, underscoring their commitment to
sustainability  through the Corporate Sustainability Index (Indice de
Sustentabilidade Empresarial - ISE). In this context, the present study aims to
analyze the impact of inclusion in the Corporate Sustainability Index portfolio on
companies’ financial and market performance, considering their ISE score. The
analysis focuses on companies in the electric power sector, which generate social
and environmental impacts and demonstrate high adherence to the ISE due to
regulatory requirements. The sample consists of 40 Brazilian companies from the
electric power sector, 13 of which were included in the ISE portfolio between 2021
and 2023. Descriptive statistics, hypothesis testing, correlation analysis, and panel
data regression with random effects were employed as statistical techniques. The
research findings indicate that inclusion in the Corporate Sustainability Index does
not lead to significant differences in companies’ profitability. Although ISE-listed
companies presented a higher average Market Value, the ISE score did not exert
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a statistically significant direct impact on market value metrics. This suggests that,
in the short term, the benefits of sustainability practices do not result in immediate
market appreciation. Moreover, the regression analysis revealed that sustainable
practices are associated with lower financial returns. Therefore, inclusion in the ISE
does not appear to provide concrete economic advantages based on the
variables analyzed in the study.

Keywords: Corporate Sustainability Index. Financial Performance. Market
Performance. Electric Power Companies.

A RELACAO DO INDICE DE SUSTENTABILIDADE EMPRESARIAL (ISE)
COM O DESEMPENHO FINANCEIRO E DE MERCADO DAS EMPRESAS

RESUMO

A divulgacdo de informacdes ndo financeiras pelas empresas tem se tornado
cada vez mais relevante no mercado e para as partes interessadas, o que ressalta
o comprometimento com a sustentabiidade por meio do indice de
Sustentabilidade Empresarial (ISE). Nesse sentido, o objetivo do presente estudo é
analisar o impacto de pertencer & carteira do Indice de Sustentabilidade
Empresarial (ISE) no desempenho financeiro e de mercado das empresas,
considerando sua pontuacdo no score ISE. Foram analisadas empresas do setor
de energia elétrica, que geram impactos socioambientais e possuem alta adesdo
ao ISE como resultado do atendimento regulatério. A amostra abrange 40
empresas brasileiras do setor de energia elétrica, sendo 13 integrantes da carteira
ISE, enfre o periodo de 2021 a 2023. Como ftécnica estatistica, utilizou-se a
estatistica descritiva, teste de hipdteses, correlacdo e regressdo de dados em
painel com efeitos aleatdrios. Os resultados da pesquisa indicam que a inclusdo
no Indice de Sustentabilidade Empresarial (ISE) ndo apresenta diferencas
significativas na rentabilidade das empresas. Embora as empresas do ISE fenham
demonstrado uma média de Valor de Mercado (MV) superior, a pontuacdo no
ISE ndo teve impacto direto estatisticamente significativo sobre as métricas de
valor de mercado, o que sugere que, a curto prazo, os beneficios das praticas de
sustentabilidade ndo resultam em uma valorizacdo imediata no mercado. A
andlise de regressdo indicou que as prdaticas sustentdveis estdo associadas a
menores retornos financeiros. Portanto, a presenca no ISE ndo parece oferecer
vantagens econémicas concretas de acordo com as varidveis analisadas no
estudo.

Palavras-Chave: Indice de Sustentabilidade Empresarial. Desempenho
Financeiro. Desempenho de Mercado. Empresas de Energia Elétrica.

1 INTRODUCTION

Debates on sustainable development gained prominence after a
conference organized by the United Nations in 1972, during which the
environmental consequences of human activity and the need to consider future
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generations were discussed. Taking this milestone as an evolutionary process of
sustainable awareness, companies began to examine their activities that impact
the environment and to invest in sustainable practices (Silva et al., 2024), thereby
promoting the integration of economic, social, and environmental development
(Favaro & Rover, 2014).

The investment in and dissemination of social and environmental practices
became essential to meet stakeholder interests. Such practices may also be
associated with lower risk exposure and, consequently, improved financial and
market performance (Moutinho & Silva, 2024). However, increased disclosure of
socio-environmental information can also reflect a management strategy by
companies to enhance their corporate reputation and enhance theirimage (Silva
et al., 2024).

In this regard, environmental disclosure has become a favorable instrument
for stakeholders when dealing with companies that disclose little information
(Favaro & Rover, 2014). It has also become important for companies seeking
legitimacy, as the disclosure of socio-environmental information can signal a
management strategy to strengthen corporate reputation and improve corporate
image (Silva et al., 2024).

Given the need to develop an instrument for assessing corporate social
responsibility, the Corporate Sustainability Index (Indice de Sustentabilidade
Empresarial - ISE) was created in 2005 by the SGo Paulo Stock Exchange (Brasil,
Bolsa, Balc&o - B3) with the aim of evaluating the average performance of stock
quotations and companies committed to corporate sustainability (Almada et al.,
2022). Its purpose is to guide investors in decision-making and encourage
companies to adopt sustainable practices, covering social, environmental, and
governance aspects (ISE B3).

In recent years, literature has advanced in understanding the relationship
between ESG and financial performance. Studies have evaluated the connection
between companies’ sustainability reporting practices and their financial
performance. In the Australian electricity sector, a positive association was
observed (Mamun, 2022). In India, positive relationships were found for
governance and social factors (Thomas & Bhaumik, 2023). Regarding market
performance, Patroni et al. (2023) identified that investing in shares of companies
included in the ISE can provide higher returns and lower risk over the long term.

Silva et al. (2024), in analyzing the socio-environmental disclosure of
companies listed in the ISE B3 portfolio, emphasized the importance of this type of
disclosure for companies included in the 2021/2022 ISE B3 Portfolio. Socio-
environmental disclosure provides greater credibility and transparency to
investors. Junior (2019) examined the relationship between sustainability report
publication and the performance of Brazilian companies listed on B3. The study
found that companies disclosing sustainability reports exhibited higher average
performance, size, and leverage compared to those that did not publish such
reports.

Although an increase has been observed in studies examining the
integration of companies into the ISE portfolio, this may reflect recognition of their
commitment fo sustainability. However, there are still insufficient studies
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considering the ISE B3 score in their analyses. In this sense, this research aims to
understand the importance of the ISE B3 and its relationship with financial and
market performance, using the ISE B3 score for the first time, thus addressing a
methodological gap.

The study included publicly fraded companies listed on B3 and focused on
those in the Public Utility sector and the Electricity subsector between 2021 and
2023. It sought to answer the following research question: What is the relationship
between the ISE portfolio and the financial and market performance of electric
power companies?

The study is justified by its potential to contribute both theoretically and
empirically to the understanding of the relationship between adherence to
environmental practices, financial performance, and the creation of corporate
market value (MV). This is particularly relevant given that company performance
is influenced by the ISE’s relationship with stakeholders and by the positive impact
of corporate governance practices on value creation (Cintra et al., 2023).

Additionally, the study provides practical contributions by clarifying whether
companies’ investments in sustainability are merely compliance measures or
whether they can effectively contribute to market value and financial
performance. The research can guide corporate strategies and public policies
regarding the importance of voluntarily adopting sustainable practices, especially
in terms of disclosure (e.g., reports). If it is found that companies producing
sustainability reports gain market competitive advantages, this may serve as an
indication that adoption can be beneficial for other firms.

Research on this fopic is increasing, as concerns about social and
environmental issues and the integration among society, companies, investors,
and other stakeholders have become central to organizations (Uyar et al., 2020)
and a key focus of capital markets (Garcia et al., 2023). This frend makes the topic
particularly attractive for academia, encouraging improvements in the disclosure
of non-financial information.

2 THEORETICAL FRAMEWORK

2.1 Corporate Sustainability Index (indice de Sustentabilidade Empresarial - ISE)

Social responsibility has gained significant importance in academia, media,
and corporate sector. In particular, the social and environmental practices
adopted by companies have increasingly become one of the central focuses of
their strategic operations (Macedo et al., 2012).

The continuous increase in the number of companies committed to
sustainability is largely due to consumers' interest in understanding their practices
in this field. This tfrend has led investors to increasingly value the image and
environmental commitments of these organizations (Miecoanski & Palavecini,
2017).

With the growing internationalization of economies, opportunities arise to
promote prosperity and improve quality of life across various nations through the
sharing of knowledge and technology. However, this advancement in
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development often leads companies to overlook potential social and
environmental risks associated with their activities (Neumayer, 2010).

The intfrinsic characteristics of the activities carried out by electric power
companies make the sector potentially polluting. These activities can cause
significant changes to the environment, affect local communities near their
facilities, and influence the distribution of energy to society (Lins et al., 2007). Thus,
in 2001 the National Electric Energy Agency (Agéncia Nacional de Energia Elétrica
- ANEEL) required companies in the electric sector to disclose social balance
reports, making the disclosure of information on social responsibility mandatory
and encouraging companies’ commitment to the theme (ANEEL, 2006).

The Corporate Sustainability Index of B3 was the fourth global index created
to measure the performance of companies with sustainable management
practices. The first was the Dow Jones Sustainability Index (DJSI) in 1999, followed
by Trading, Sustainability, and Environment for Good (FTSE4Good) in 2001, and the
Johannesburg Stock Exchange - Socially Responsible Investment Index (JSE SRI) in
2003. On December 1, 2005, Brazil launched its first theoretical ISE portfolio,
consisting of 34 shares from 28 companies recognized for adopting sustainable
practices (Marcondes & Bacariji, 2010).

Unlike the first three indices, in which the respective stock exchanges took
responsibility for implementing the portfolios, the ISE was a pioneer in directly
involving stakeholders' interests at all stages of its development and
implementation. This approach aligns with the concept of social responsibility,
which involves stakeholder management (Cristofalo et al., 2016).

The perspective of socio-environmental sensitivity suggests that companies
should respond to society’s expectations regarding environmental and social
responsibility. Moreover, companies should anticipate these demands and act
proactively, going beyond merely offering quality products and services (Macedo
et al., 2012).

The ISE stands out in the sustainability segment of B3, acting as an indicator
of the average performance of assets from companies selected for their
commitment to sustainability and the high liquidity of their shares (Souza, 2024).
According to the author, these companies, with a proven liquidity track record,
demonstrate the capacity to generate value for investors. However, Vdazquez-
Burguete et al. (2024) note that companies that publish sustainability reports tend
to have more developed environmental responsibility policies and greater
transparency compared to those that do not publish such reports.

By integrating social, environmental, and ethical concerns, not just legal
and economic ones, companies strengthen their reputation with society. This
strengthening can result in various advantages, including improvements in their
financial performance (Santos et al., 2021).

Through sustainability reports, companies disclose their performance and
impacts across different areas of sustainability, including environmental, social,
and governance aspects (Silva, 2016). These reports help companies become
more transparent about the risks and opportunities they face, providing
stakeholders with a broader view of their performance beyond purely financial
metrics.

Revista Contabilidade Vista & Revista, ISSN 0103-734X, Universidade Federal de Minas Gerais, 5
Belo Horizonte, v. 36, n. 2, p. 1-33, maio/ago. 2025.



JUlia V. Reis, Marcos P. T. Bazet, Fatima da C. A. Malate, Nathdlia O. Peixoto and Marcelo Tavares

Companies have begun to incorporate the communication of their social
and environmental initiatives into traditional accounting practices, aiming to meet
stakeholder interests. The purpose of this disclosure is to inform stakeholders about
environmental performance and the preventive actions taken by organizations
(Mota et al., 2013). Consequently, there has been an increase in environmental
initiatives undertaken by companies to address sustainability challenges (Mota et
al., 2013).

In Brazil, sustainability reporting is optional, allowing organizations to develop
their own report formats. However, progress has been made in establishing
standards for environmental information disclosure through the adoption of
specific indicators developed by dedicated entities (Mota et al., 2013).

Therefore, due to the voluntary nature of environmental, social, and
governance practices and the lack of standardized disclosure of this information,
Braziian companies face challenges in aligning with evolving social and
environmental expectations across various frameworks and reports (Paranhos et
al., 2024). Meanwhile, several global initiatives involving multiple organizations
have promoted the standardization of socio-environmental indicators related to
the physical and/or financial aspects of companies (Calixto, 2013).

Calixto (2013) conducted a comparative analysis of socio-environmental
information disclosed by Latin American companies and found that most publicly
traded companies do not include this information in their annual reports or specific
documents. However, among those that address the topic, Brazilian companies
stand out for placing greater emphasis on socio-environmental issues in their
publications. Despite generally maintaining a moderate level of maturity, the
sustainability reports of Brazilion companies still require significant improvements,
especially in clarity and accuracy, according to Sousa et al. (2024).

Oliveira et al. (2004) argue that companies from all sectors prosper only
when adopting principles of ethics, transparency, and social responsibility. The
preparation of sustainability reports, involving the measurement and disclosure of
organizational performance, is essential for sustainable development and
stakeholder engagement (Schaltegger & Burritt, 2010). Mandatory disclosure
requirements further strengthen the dissemination of this information.

This impact can be observed by analyzing Brazilian companies listed on the
Global Reporting Initiative (GRI) website. In 2010, the electric power sector was the
most active in disclosing Social and Environmental Reports for the 2009 fiscal year,
in accordance with GRI Guidelines, followed by the financial sector (Morisue et al.,
2012). It is important to highlight that sustainability reports may have varying
impacts on company performance depending on the sector (Hawaqj & Buallay,
2021).

2.2 Influence of Sustainability Reports on Company Performance

Table 1 presents a summary of studies related to the addressed topic.
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Table 1

Description of Related Studies

Avuthors

Objective

Methodology

Variables

Results

Alamdgiyah
and Mahroji
(2024)

The objective is to explore the
relationship between
sustainability and good
corporate governance
(GCG) in the financial
performance of energy and
basic materials companies
listed on the Indonesia Stock
Exchange (IDX).

21 companies from the energy
and basic materials sectors
listed on the IDX from 2020 to
2022.

Descriptive stafistics,
assumption tests (normality,
multicollinearity,
autocorrelation,
heteroscedasticity), and
hypothesis tests (joint F-test,
partial t-test), using multiple
linear regression analysis.

Dependent:
sustainability

Independent:
financial performance
measured by return
on assets (ROA)

There is a positive and significant
relationship between sustainability
disclosure and company financial
performance. Companies that are

more active in disclosing
sustainability-related information
tend to achieve beftter financial
performance, as this aftracts greater
stakeholder attention, including
investors and customers.

Macedo et
al. (2012)

The objective is to analyze
and compare the
accounting and financial
performance of socially and
environmentally responsible
companies with companies
lacking this characteristic.

26 electric energy companies
in Brazil, including 6 with social
and environmental
responsibility and 20 without
this feature, between 2005 and
2007.

Data Envelopment Analysis
(DEA) and the non-parametric
Mann-Whitney median fest.

Dependent:
profitability, profit
margin, asset
turnover, liquidity,
indebtedness and
fixed assets

Independent: ISE

Responsible socially and
environmentally companies
demonstrated statistically superior
performance during the analysis
period. The superiority was
confirmed in 2005 and 2006, but in
2007 the difference was no longer
staftistically significant.

Sousa et al.
(2011)

The objective is to examine
whether there is a correlation
between the ISE and the net

income of the companies
included in this index.

28 companies across 12
sectors, from 2002 to 2009.

Regression and correlation
methods.

Dependent: profit

Independent: ISE

The results indicated a positive
relationship between the variables,
suggesting that sustainable
practices may positively influence
financial results.

Mamun
(2022)

The objective is to explore the
relationship between
sustainability reporting
practices of Australian

19 Australian electricity sector
companies, between 2018 and
2019.

Dependent: financial
performance
measured by ROA

Sustainability reporting practices
positively influence the financial
performance of Australian electricity
companies, with disclosures related
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Avuthors

Objective

Methodology

Variables

Results

electricity companies and
their financial performance.

Descriptive statistics and
multiple regression.

Independent:
sustainability reporting
practices

to economic and social
performance significantly impacting
overall performance.

Marcelino
et al. (2023)

The objective is to identify the
relationship between the
economic-financial
performance of companies
listed on the Brazil Stock
Exchange (B3) Sustainability
Index.

12 companies from the energy
and oil sectors, including 6
listed on the ISE and é not

listed, in 2022.

Calculation of indicators and
comparison of averages.

Dependent: return on
investments (ROI),
ROA, return on equity
(ROE) and Profit
Margin

Independent: ISE

A positive relationship was found
between ISE participation and the
indices ROE and ROA. Additionally,

a negative relationship was
identified between ISE participation
and net profit margin and ROI.

Santos et al.

(2021)

The objective is to analyze
whether the economic and
financial performance of
companies was influenced
by their participation in the B3
ISE.

67 companies across 4 sectors:
Utilities, Basic Materials,
Industrials, and
Telecommunications.

Dependent: ROE and
ROA

Independent: ISE

A positive relationship was found
between participation in the B3 ISE
and companies' economic and
financial performance. Companies
participating in the ISE exhibited
higher profitability indicators than
those not participating.

Miecoanski
and
Palavecini
(2017)

The objective is to verify
whether banks participating
in the ISE are more profitable

than those that do not
participate.

6 banks participating in the ISE
and 24 not participating, in
2015.

Non-parametric Mann-Whitney
test.

Dependent: ROI, ROA,

RA, Return on Neft
Assets and Net Margin

Independent: ISE

The results indicated no positive
relationship between profitability
and ISE participation. Thus, being
part of the ISE does not influence
performance in the bank subsector.

Moutinho
and Silva
(2024)

The objective is to analyze

the effect of investment in

environmental, social, and
governance (ESG) factors on
the financial performance of

Brazilian companies and
cumulative abnormal returns
during the Covid-19
pandemic.

32 companies comprising both
the Ibovespa and ISE portfolios,
from March 2020 to April 2021.

Event study and multiple linear
regression analysis.

Dependent:
Cumulative Abnormal
Return (CAR), ROA,
ROE and Tobin's Q

Independent: ISE

Results showed a negative
relationship between ESG and CAR,
suggesting that merely adopting
sustainable practices does not
guarantee better shareholder
performance. However, a positive
and statistically significant
relationship between ESG and
companies’ market value was also
identified.
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Avuthors

Objective

Methodology

Variables

Results

Thomas and
Bhaumik
(2023)

The objective is to investigate
the impact of corporate
sustainability practices on the
performance of India
companies.

65 companies listed on the
Indian stock exchange, from
2017 to 2021.

Multiple and simple regression
models.

Dependent: financial
performance (ROA)

Independent: ESG
score

Sustainability practices had a
significant positive impact on
company performance. Social and
governance activities had a
significant positive effect, while
environmental activities showed an
insignificant negative association.

Favaro and
Rover
(2014)

The objective is to verify
which economic and
financial indicators are

associated with inclusion in
the ISE.

200 companies with the

highest liquidity from 20 sectors,

listed on BM&FBOVESPA
between 2005 and 2012.

Correspondence analysis,

Homogeneity analysis and Chi-

square test.

Dependent: ISE

Independent: impact,
total assets, net
operating revenue,
netincome, ROA,
ROE, debt, third-party
capital, market value,
stock price and
issuance of American
Depositary Receipt
(ADR)

Four indicators were found to be
associated with ISE inclusion: assets,
market value, revenue, and profit. A

positive relationship between
performance and company size was
also identified.

Junior
(2019)

The objective is to analyze
the relationship between
sustainability report
publication and the
performance of Brazilian
companies listed on B3.

1,889 non-financial companies
listed on B3, from 2012 to 2016.

Descripftive statistics, t-test for
mean differences, and
Spearman correlation analysis.

Dependent:
performance

Independent:
publication of
sustainability reports,
size and leverage

Companies that disclose
sustainability reports have higher
averages for performance, size, and
leverage compared to those that
do not disclose. There was also a
positive and significant correlation
between report publication and
performance, size, and leverage.

Hawaj and
Buallay
(2021)

The objective is to investigate
the impact of sustainability
disclosure on the operational,
financial, and market
performance of companies
across seven sectors.

3,000 companies from seven
sectors in 80 countries,
between 2008 and 2017.

Regression analysis.

Dependent: ROA, ROE
and Tobin's Q

Independent:
sustainability
disclosure

The results demonstrated that the
impact of sustainability disclosure on
ROA, ROE and Tobin's Q varies
across sectors.

Patroni et
al. (2023)

The objective is to verify
whether companies

15 years (2006-2020).

Dependent: ISE
portfolio performance

Investing in ISE listed companies may
provide higher returns and lower risk
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Authors Objective Methodology Variables Results
engaged in sustainable Statistical dispersion analysis, over the long term. It is feasible to
practices demonstrate better variance and covariance Independent: sharpe develop investment strategies
performance compared to analysis. ratio, Treynor ratio and aligned with socio-environmental
companies listed on the Modigliani-Modigliani practices while maintaining
lbovespa. rafio satisfactory long-term returns.
The objective is to analyze
the relohons:np be.’rvlveen Companies from 13 B3 sectors A positive and significant relationship
erf(;?rf;r:?:ee(s(?scFI’)Oond that responded to the ISE Dependent: CFP was found in both directions: better
Pereira et P te i al qguestionnaire from 2010 to financial performance fosters
al. (2020) corporate financia 2013. Independent: CSP stakeholder practices, and strong

performance (CFP),
investigating whether social
disclosure acts as a
moderating variable.

Panel data regression.

and disclosure

stakeholder engagement enhances
market value.

Source: Prepared by the authors
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Similar to the findings of Patroni et al. (2023), Serra et al. (2017) examined the
ISE performance relative to the Ibovespa from November 2005 to November 2015.
Until 2010, both indices showed similar returns. However, from 2011 onward, with
the quarterly rebalancing of the ISE, its mean and standard deviation surpassed
those of the Ibovespa, while also exhibiting lower volatility. Sousa Neto and Correia
(2024) reached similar conclusions when analyzing ESG integration and company
performance in the ISE in 2022, highlighting more stable growth and lower volatility
compared to the Ibovespa since 2005.

Although the literature provides evidence of the relationship between
corporate sustainability and financial performance (Junior, 2019; Pereira et al.,
2020; Mamun, 2022; Thomas & Bhaumik, 2023), there is a limitation in studies that
jointly analyze participation in the ISE and the impact of the ISE score on financial
and market performance. Some studies (Favaro & Rover, 2014; Silva et al., 2024)
focus on isolated variables without considering how the score itself can influence
financial returns and market attractiveness.

This study seeks to fill that gap by investigating how inclusion in the ISE
portfolio, combined with the ISE score, affects financial and market performance.
The findings contribute to a broader and more focused understanding of the
competitive advantages linked to corporate sustainability practices.

Based on the above, the research hypotheses were formulated:

H1: Companies that are part of the ISE exhibit superior financial and market
performance compared to those that are not.

H2: Companies that have been part of the ISE for a longer period
demonstrate better financial and market performance.

3 METHODOLOGICAL PROCEDURES

The present study aims to analyze the impact of inclusion in the Corporate
Sustainability Index portfolio on companies’ financial and market performance,
considering their ISE score. Specifically, the study seeks to compare the financial
and market performance of companies included in the ISE during the analyzed
period with those that are not. Additionally, it examines whether companies with
higher scores within the ISE exhibit better performance.

The study includes publicly traded companies listed on B3 and focuses on
those in the Public Utility sector and the Electric Power subsector, given their high
adherence to voluntary disclosures to comply with Resolution 444/2001. Following
this resolution, the ANEEL initiated efforts in 2004 to improve these reports. In 2006,
the concept of the “Tripod of Sustainability” was infroduced, making the inclusion
of environmental, social, and economic issues mandatory in the preparation of
such reports (Oliveira, 2023).

The electric power sector, besides being economically relevant, is essential
to society and subject to regulations that ensure transparency and compliance. It
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involves substantial use of natural resource and significantly affects territories
(Oliveira, 2023). Moreover, it generates considerable environmental and social
impacts through its activities (Fraga et al., 2021).

The period from 2021 to 2023 was considered for the sample. Data from
company portfolios were collected annually, covering a period in which B3
published the ISE score ranking. This process resulted in 120 observations from 40
companies, as shown in Table 2.

Table 2
Sample Composition
ISE Companies Non-ISE Companies
AES Brasil Eneva Aesoperacoes Ceee-G Energias BR Eletropar
Auren Equatorial Afluente T Celesc Energisa Rede Energia
Cemig Light S/A Alupar Coelce Energisa Mt Renova
CPFL Energia Neoenergia | Ampla Energ Comerc  Eqgtl Maranhao Safira Energ
Copel Serena Ceb Cosern Egtl Para Taesa
Engie Brasil Tran Paulist Coelba Elekiro Ger Paranap Uptick
Eletrobras Ceee-D Emae Celgpar

Source: Prepared by the authors

For the collection of variables, the Refinitiv Eikkon database was used, from
which financial and market information of the analyzed companies was
extracted. Data related to the sector were collected from the Refinitiv Eikon
database and validated using information from the B3 website. The list of
companies included in the ISE during the analyzed period was also obtained from
the B3 website.

For data analysis, descriptive statistics, hypothesis tests, correlation analysis,
and multivariate regression with panel data were applied. To verify whether the
data satisfied the main assumptions of regression, the following statistical
procedures were used: the Breusch-Pagan test for heteroscedasticity (Breusch &
Pagan, 1979); the Variance Inflation Factor (VIF) for multicollinearity (Wooldridge,
2013); the Kolmogorov-Smirnov (Massey Jr, 1951) and Shapiro-Wilk (Shapiro & Wilk,
1965) tests to check the normality of residuals; and Wooldridge's test for
autocorrelation in panel data (Wooldridge, 2010).

Robust standard errors (Heteroskedasticity and Autocorrelation Consistent -
HAC) were applied to all variables, although they were mainly necessary for the
Market-to-Book (MTB) variable, to correct potential heteroscedasticity and
autocorrelation issues (Newey & West, 1987). Finally, based on the Chow, Breusch-
Pagan, and Hausman tests, the random effects model was chosen, as this
specification was deemed most appropriate for the dataset (Hausman, 1978). The
econometric model supporting the study was defined through the following
multivariate panel data regressions:

Performanceit = Bo + B1lSEit + B2Tamit + B3AENdit + B4C Vit + BsLCit + BePrejit + B7Covids + &it
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Where:

Performance: Dependent variables representing performance, varying according to
each model (ROA, Return on Invested Capital - ROIC, MTB and MV)
ISE Score: Proxy for ESG performance

Tam: Size

End: Leverage (Debt)

CV: Sales Growth

LC: Current Liquidity

Prej: Loss

Covid: Covid Dummy (2021)

Year: 2021 to 2023

e: error

Table 3 presents the dependent, independent, and control variables.

Table 3
Variables used
Variables Type Formula Reference Exr;;egc:ed
Score ISE Independent Score obtained by the -
company for the ISE
Favaro and Rover
(2014); Junior (2019);
Hawaj and Buallay
Operating Profit / (2021); Mamun
ROA [ReUMON  pependent  (Total Assets - Net (2022); *
Assets) .
Income) Alamdqgiyah and
Mahroiji (2024);
Thomas and Bhaumik
(2023)
ROIC (Return on Net operating profit P'\é\;g\(;gg:is%g?%.
Invested Dependent  after taxes (NOPAT) / . ’ -
Capital) Invested Capital Marcelino et al.
P P (2023)
MTB (Market-to- Market value / Patroni et al. [2023);
Dependent , . Chen and Zhao +
Book) Shareholders’ Equity
(2004)
Favaro and Rover
MV (Market Dependent Stock price * Shares  (2014); Chauhan and +
Value) P Outstanding Kumar (2018); Pereira
et al. (2020)
. Favaro and Rover
TAM (Size) Control Ln (Total Assets) (2014): Junior (2019) +/-
. Total Liabilities ; ~ Macedo et al. (2012);
Endiv (Leverage) Control , . Favaro and Rover +/-
Shareholders’ Equity
(2014)
(Revenue em 1 - Sousa et al. (2011);
CresVendas Control Revenue em t—1) / Favaro ad Rover /-
(Sales Growth) Revenue em f— 1 (2014); Silva et al.
(2024)
Macedo et al. (2012);
LC (Current Control Current Assets / Santos et al. (2021); )
Liquidity) Current Liabilities Marcelino et al.
(2023)
Revista Contabilidade Vista & Revista, ISSN 0103-734X, Universidade Federal de Minas Gerais, 13

Belo Horizonte, v. 36, n. 2, p. 1-33, maio/ago. 2025.



JUlia V. Reis, Marcos P. T. Bazet, Fatima da C. A. Malate, Nathdlia O. Peixoto and Marcelo Tavares

0,1 (dummy variable
representing the
period in which there
was a loss)

0,1 (dummy variable
equal to 1 for the year

Covid Control 2021 - Covid-19
pandemic; O
otherwise)
0,1 (dummy variable
equal to 1 for
ISET Independent companies that -
remained only 1 year
in the ISE; 0 otherwise)
0,1 (dummy variable
equalto 1 for
ISE3 Independent companies that -
remained all 3 years in
the ISE; 0 otherwise)

Prej (Loss) Control Sousa et al. (2011) -

Moutinho and Silva
(2024)

Source: Prepared by the authors

The literature highlights that financial indicators such as ROA, ROIC, and
Market-to-Book assist in evaluating company profitability and efficiency, as they
reflect the ability to generate returns on assets and invested capital, as well as
market perception. Additionally, the disclosure of non-financial information,
particularly social and environmental practices, also affects the market value, as
pointed out by Chauhan and Kumar (2018).

4 ANALYSIS AND DISCUSSION OF RESULTS
4.1 Sample Description

First, descriptive statistics were computed to observe the behavior of the
variables analyzed in the research. Through this approach, it was possible to
identify the main characteristics of the data, such as means, medians, standard
deviations, and frequency distributions, as presented in Table 4.

Table 4
Descriptive Statistics
N Mean Siar!dc.nrd Minimum Median Maximum
deviation
ROA 105 -0.054 0.816 -5.423 0.061 0.826
ROIC 105 -0.044 0.887 -5.619 0.085 0.836
MTB 90 1.802 1.356 -1.104 1.422 6.877
MV 90 22.597 1.389 19.172 22.654 25.304
Score ISE 32 75.322 9.028 48.07 78.52 84.97
TAM 105 22.84 2.653 10.488 23.382 26.311
Endiv 105 0.641 0.262 0.021 0.697 1.401
CresVendas 105 0.15 0.295 -0.401 0.069 1.299
LC 105 3.175 7.265 0.342 1.29 41.813

Source: Prepared by the authors
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Regarding the dependent variables ROA and ROIC, the means were
negative, indicating that, on average, companies did not generate positive
returns on their assets (ROA) or on invested capital (ROIC). It can also be noted
that the standard deviations of both are high, as they exceed the means,
indicating the presence of extreme values in the sample.

The variables MTB and MV showed fewer observations due to data
unavailability. Both had positive means, indicating that, on average, companies
are fraded above their book value, reflecting a positive market perception. The
standard deviation was moderate, and the median was close to the mean,
indicating a balanced distribution. The ISE score variable also had fewer
observations as it only considered companies in the ISE portfolio.

The variables Ise score, TAM, Endiv, and CresVendas showed means and
medians close to each other with low standard deviations, which also indicates a
balanced distribution. For the LC variable, although it had a positive mean, it
showed a high standard deviation and a median lower than the mean. This
indicates asymmetry in the distribution and the presence of companies with
exceptionally high current liquidity.

Additionally, for the dummy variables, Table 5 presents the respective
frequencies.

Table 5
Frequencies of Dummy Variables in Percentage
Yes (1) Not (0)
ISE1 37.14 62.86
ISE3 22.86 77.14
Covid 33.33 66.67
Loss 11.43 88.57

Source: Prepared by the authors

Table 5 presents the percentage distribution of the dummy variables used in
the study, considering companies’' classification in the ISE and other related
aspects such as the Covid-19 pandemic and financial losses.

For the ISE duration, 37.14% of the companies in the sample remained in the
index for at least one year (ISE1), while 62.86% did not remain. For companies that
stayed in the index throughout the three years of the analyzed period (ISE3), the
proportion is even lower: only 22.86% maintained membership, while 77.14% did
not maintain it. These results highlight that most companies in the sample were
unable to sustain a consistent presence in the ISE, which may suggest challenges
in meeting the sustainability criteria required for ongoing inclusion.

Regarding the period marked by the Covid-19 pandemic, 33.33% of the
observations correspond to this timeframe, while 66.67% refer to periods outside
the pandemic context. This distribution reflects the proportion of the sample during
which the effects of the pandemic could influence financial and market
performance, as well as ESG-related issues within the companies.

As for the "Loss" variable, only 11.43% of the companies recorded negative
financial results during the analyzed period, while 88.57% reported positive
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performance. This suggests that the majority of companies in the sample were able
to avoid losses, even amid economic challenges such as those caused by Covid-
19.

4.2 Hypothesis Testing Analysis (Means Test)

Subsequently, a hypothesis test was conducted to determine whether there
are statistically significant differences between the analyzed groups. Since the
objective of this study is to analyze whether inclusion in the ISE portfolio is
associated with financial and market performance, only the dependent variables
representing distinct dimensions of corporate performance were selected for this
test. These variables are ROA, ROIC, MTB, and MV, as shown in Table 3.

First, it is worth noting that two mean tests were carried out: one with
companies that were part of the ISE for only one year, and another with
companies that remained in the ISE for three consecutive years. The results of the
tests were quite similar; therefore, the analysis focused on the test for companies
that remained in the ISE during the three consecutive years.

Based on the test, in the “dif” column, the software reports by default the
difference between companies in group 0 (Non-ISE companies) and companies
in group 1 (ISE companies). However, to better align with the purpose of this study,
the signs of the values in this column were inverted, so that the metric represents
the difference between companies belonging to the ISE and those that do not
belong.

Table 6
Two-Sample t-Test with Equal Variances
Comparison of means

Non-ISE Companies ISE3 Companies Dif p-Value
ROA -0.087 0.056 0.142 0.457
ROIC -0.078 0.071 0.148 0.474
MTB 1.874 1.604 -0.27 0.406
MV 22.113 23.93 1.818 0.000

Source: Prepared by the authors

The t-test results indicate that, based on the p-value, with the exception of
MV, the differences in the means of ROA, ROIC, and MTB between companies that
belong to the ISE and those that do not are not statistically significant. For ROA, the
mean for companies that do not meet the ISE3 criterion is -0.087, while for those
that meet it, it is 0.056. The difference of 0.142 is not statistically significant (p-value
= 0.457), suggesting that being in the ISE does not have a significant relationship
with companies’ return on assets.

Similarly, ROIC shows means of -0.078 and 0.071 for companies that do not
or do belong to the ISE, respectively. The difference of 0.148 between the means
is also not statistically significant (p-value = 0.474), indicating that belonging to the
ISE does not significantly affect return on invested capital. In the case of MTB, the
means are 1.874 for companies not in the ISE and 1.604 for those that are. The
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difference of -0.27 is not statistically significant (p-value = 0.406), suggesting that
belonging to the ISE has no significant association with market valuation relative to
the companies’ book value.

These findings do not support the idea that companies that publish
sustainability reports have higher means in performance, size, and leverage
measures compared to those that do not publish these documents, as reported
by Junior (2019).

Finally, MV shows a mean of 22.113 for companies not in the ISE and 23.93
for those that are. The difference of 1.818 is statistically significant (p-value = 0),
indicating that companies in the ISE tend to have a significantly higher market
value on average. This suggests that being on the ISE ranking may be associated
with greater market valuation, reflecting a positive perception by investors of
companies that adopt sustainable practices, based on the results of this variable.

4.3 Correlation Test Analysis

The Shapiro-Francia normality test was conducted to determine whether the
study variables follow a normal distribution. Since the normality test results
indicated that none of the variables followed a normal distribution, the most
appropriate correlation test was the Spearman rank test.

Correlation analysis was performed to assess the strength and direction of
the relationships between the study variables. According to the interpretation
criteria proposed by Hinkle et al. (2003), correlation coefficients between 0.90 and
1.00 (or -0.90 to -1.00) are considered very strong; between 0.70 and 0.89 (or -0.70
to -0.89), strong; between 0.50 and 0.69 (or -0.50 to -0.69), moderate; between 0.30
and 0.49 (or -0.30 to -0.49), weak; and between 0.00 and 0.29 (or 0.00 to -0.29),
negligible. All analyses considered significance levels of 1%, 5%, and 10%.

Regarding the dummy variables ISET1, ISE3, Covid, and Prej., these variables
were analyzed using the Spearman rank test, as this test is non-parametric and
ranks the data.

Due to the differing number of observations in the dependent variables, the
correlation tests were conducted separately. The MTB and MV variables, with 90
observations, are presented in Table 7, while the ROA and ROIC variables, with 105
observations, are presented in Table 8. This separation ensures consistency of the
tests given the limitations of each dataset.

Table 7

Correlation Test (90 observations - MTB and MV)

Variables (1) (2) (3) (4) (5) (6) (7) (8) 9) (10) (11
MV 1

(1)
(2) MTB 0.18* 1

(3) Score 0.62***  -0.15 1

(4) ISE1 0.65*** -0.18* 0.88*** 1

(5) ISE3 0.61**  -0.13  0.91%* (.79%** 1

(6) TAM 0.89***  -0.17  0.67*** 0.72** 0.61*** 1

(7) Endiv 0.28**  -0.08 0.05 0.10 -0.03  0.43* 1
(8)

0.09 0.06 -0.01 0.12 -0.02 0.04 0.05 1
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(9) LC 002 031* 001 -001 004 019 92 o000 1
(10)Prej  -0.30%* -036™* 0.1 -0.01 -0.16 -0.18° 025% -009 -028"% |
0.41

(11) Covid 002 009 -009 000 000 -005 000 . 012 000 1

Legend: *** p <0.01; * p <0.05; *p <0.10
Source: Prepared by the authors

The dependent variable MV showed positive and moderate correlations
with Score (0.62; p < 0.001), ISET (0.65; p < 0.001), and ISE3 (0.61; p < 0.001),
suggesting a statistically significant association between ESG practice
performance, inclusion in the ISE, and companies’ market value. Additionally, a
strong and significant correlation was observed with TAM (0.89; p < 0.001),
indicating that larger companies tend to have higher market valuation. The
positive correlation with Endiv (0.28; p < 0.001), classified as weak, was also
statistically significant and may reflect the use of leveraged resources by indebted
companies seeking growth. However, these relationships are associative and
should not be interpreted as evidence of causality.

Regarding the dependent variable MTB, a weak yet significant correlation
was identified with LC (0.31; p < 0.001), which may indicate that companies with
higher current liquidity tend to have higher book values. The correlations between
MTB and ESG indicators (Score, ISE1, and ISE3) were weak and mostly not
significant, except for a weak negative correlation with ISE1 (-0.18; p < 0.10),
suggesting limited influence of ESG performance on the companies’ book value.

The relationship between LC and Endiv was negative and moderate (-0.52;
p <0.001), indicating that companies with higher indebtedness tend to have lower
current liquidity, which could impair their ability to meet short-term obligations.

The variable Prej showed weak negative correlations with MV (-0.30; p <
0.001) and MTB (-0.36; p < 0.001), indicating that financial losses are associated
with reductions in both market and book value. The positive correlation with Endiv
(0.25; p <0.01), though weak, suggests that higher debt levels may be linked to a
greater propensity to record losses.

Finally, the variable Covid exhibited weak correlations, most of which were
not statistically significant. The only exception was a positive correlation with sales
growth (0.41; p < 0.001), indicating that the pandemic more visibly affected
operational aspects of companies. Although no staftistically significant correlations
were observed with ESG indicators, it is plausible that the health crisis prompted
adjustments in corporate sustainability practices, especially in more affected
sectors. This finding underscore the need for further research to explore the indirect
effects of the pandemic on ESG performance.

Table 8

Correlation Test (105 observations - ROA and ROIC)

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
(1) ROA 1

(2) ROIC  0.92%* 1

(3) Score  -0.22%* -0.28** |

(4) ISE1 0.32%  0.37%* 084" ]

(5) ISE3 005  -0.12 0.88%* 0.71%* ]
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(6) TAM  -0.23% -0.24% 066" 071 059 |

(7) Endiv -0.33"* -014 005 008 -002 038 1

{2% 007 006 002 018 -005 008 004 ]

(9) LC 020% 012  -004 -005 001 021 -054% 002 1
(10) Prej  -0.55%* -0.55%* 009 -003 -020% -022% 003  -0.08 -005 I

(11) Covid 0.08 0.08 -0.08 0.00 0.00 -0.06 0.00 0.39** 0.13 0.00 1
Legend: *** p <0.01; * p <0.05; *p <0.10
Source: Prepared by the authors

The dependent variables ROA and ROIC exhibited a very strong correlation
with each other (0.92; p < 0.001), suggesting that both capture highly related
aspects of corporate profitability. However, this association does not imply
causality and should be interpreted as a complementarity between financial
metrics from different perspectives.

Regarding ESG performance, the Score showed negative and weak, yet
significant, correlations with ROA (-0.22; p <0.05) and ROIC (-0.28; p <0.001). These
results may indicate that companies with better evaluations in environmental,
social, and governance criteria face, in the short term, lower profitability levels,
possibly due to initial investments in sustainable practices.

The variable ISE1, representing companies that remained in the Business
Sustainability Index for at least one year, showed moderate negative correlations
with ROA (-0.32; p < 0.001) and ROIC (-0.37; p < 0.001), reinforcing this possible
relationship. Conversely, ISE3, representing companies that remained in the ISE for
three consecutive years, did not show statistically significant correlations with
profitability variables, suggesting that the long-term effects of ESG practices on
profitability tend to be neutral or more difficult fo detect.

Among the conftrol variables, TAM exhibited weak and significant negative
correlations with ROA (-0.23; p < 0.05) and ROIC (-0.24; p < 0.05), indicating that
larger companies tend to have proportionally lower profitability margins. The
variable Endiv also showed a negative correlation with ROA (-0.33; p < 0.001),
indicating that higher debt levels are associated with lower return on assets.
Meanwhile, LC presented a positive and weak correlation with ROA (0.20; p <0.05),
suggesting that companies with higher current liquidity tend to be slightly more
profitable. These associations should be interpreted with caution, as they do not
imply causality and may be influenced by other contextual factors.

The variable Prej showed moderate and highly significant negative
correlations with both dependent variables (ROA: -0.55; p <0.001; ROIC: -0.55; p <
0.001), indicating that financial losses may be associated with reduced corporate
profitability.

Regarding the Covid variable, no significant correlations were observed
with ROA and ROIC, suggesting that the pandemic did not have a direct
association with these profitability measures during the analyzed period. However,
a weak positive correlation was noted with sales growth (0.39; p <0.001), indicating
that the pandemic’s effect was more pronounced in operafional indicators.
Although the effects on profitability were not evident, it is possible that the
pandemic context indirectly influenced financial results, highlighting the need for
more in-depth analyses.
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Finally, low correlation among the control variables was observed,
indicating an absence of multicollinearity. This conclusion was corroborated by the
VIF test, presented in the regression tables, whose values remained within the
recommended limits, ensuring the stability of the estimates.

4.4 Regression Analysis

Two regression analyses were conducted to test the research hypotheses,
according to the equation outlined in the methodology of this study. The first test
included all companies (both ISE and Non-ISE), while the second focused
exclusively on companies belonging to the ISE, regardless of the duration.

For the linear regression analyses, the Breusch-Pagan/Cook-Weisberg test
was performed for all variables to identify whether they were homoscedastic or
heteroscedastic. Based on this test, it was found that all variables in the model,
except for the MTB variable, exhibited heteroscedasticity. Therefore, all models
were estimated using robust standard errors, clustered at the firm level.

Subsequently, the Breusch-Pagan Lagrangian test was also conducted to
evaluate the most appropriate model. The results indicated that the random-
effects panel model is preferable.

4.4.1 Regression Analysis for All Sample Companies

Table 9 presents the results of the linear regression analysis conducted for
the full sample, which includes all companies (both ISE and Non-ISE).

Table 9
Linear Regression Analysis (All Companies)
Variables ROA ROIC MTB MV
ScorelSE -0.004** -0.003** -0.004* -0.001
TAM 0.293** 0.300** 0.003 0.860***
CresVendas 0.136 0.158** 0.307* 0.017
Endiv -0.221 -0.174 -0.473 S1.174%%%
LC 0.016** 0.0171** 0.087*** 0.030***
Prej -0.127* -0.126** -0.028 -0.424**
Covid 0.010 0.029 0.172* 0.173%*
Constant -6.557** -6.763** 1.829 3.277**
Wald-test 48.34 69.43 65.54 465.4
r2_geral 0.608 0.618 0.180 0.834

Breusch-Pagan for

heterocedasticidade 0.00 0.00 0.81 0.04
Breusch-Pagan for panel 0.00 0.00 0.00 0.00
VIF Maximum 3.22 3.22 3.08 3.08

Legend: ** p <0.01; **p <0.05; *p <0.10
Source: Prepared by the authors

The Wald fest results showed high values, suggesting that all regression
models are globally significant. The coefficients of determination (R?) reveal the
proportion of variance in the dependent variable explained by the independent
variables in each model. The models for ROA, ROIC, and MV showed a good level
of fit, with R? values of 0.608, 0.618, and 0.834, respectively, indicating that more
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than 60% of the variation in profitability measures and over 80% of the variation in
market value can be explained by the variables included.

Conversely, the model with MTB as the dependent variable had an R? of
0.180, meaning only 18% of the variance in companies’ book values was explained
by the variables used. Compared to the other models, this indicates a
considerably lower explanatory power, suggesting that MTB is influenced by other
factors not captured by the included indicators. The negative and significant
coefficients of the independent variable ScorelSE on ROA and ROIC indicate that
a higher ISE score is associated with lower financial returns. These results partially
converge with studies such as Favaro and Rover (2014), which highlight that
adherence to sustainability can involve high initial costs, especially in capital-
intensive sectors like electricity, thus reducing short-term profitability.

However, they diverge from studies such as Mamun (2022), which identified
a positive relationship between sustainable practices and financial performance
in Australion energy companies. This disparity may be attributed to differences in
regulatory context and market maturity. In Braozil, the voluntary approach to
sustainability reporting (Mota et al., 2013) may limit the perceived positive impact
of sustainable practices.

The negative and significant relationship between ScorelSE and MTB aligns
with the hypothesis that sustainable practices may be perceived as additional
costs by the market in the short term (Jothi, 2019). This result may also be related to
the perception that investments in sustainability, although strategic, do not
generate immediate returns and may be viewed as expenses that impact short-
term financial performance. Studies such as Hawaj and Buallay (2021) emphasize
that the adoption of sustainability practices varies significantly among sectors and
that their impact on corporate performance depends on long-term perspectives,
aligned with companies’ adaptive capacity and institutional pressures.

Nonetheless, studies such as Patroni et al. (2023) highlight that companies in
the ISE may have a more conservative profile and exhibit more attractive long-
term performance due to lower risk levels and the potential for higher returns
compared fo Ibovespa, as evidenced by their performance since inception. The
lack of convergence in these results may be related to the specific characteristics
of the electric power sector and how stakeholders assess sustainability practices in
this context.

Regarding MYV, the ScorelSE variable did not show statistical significance,
suggesting that the ISE score has no direct impact on companies’ market value.
This divergence could be attributed to the economic conditions and specific
dynamics of the Brazilian power sector during the analyzed period.

The significant positive relationship between TAM and the financial
performance indicators, such as ROA, ROIC, and MV, aligns with the literature on
the Positive Accounting Theory (Watts & Zimmerman, 1990). This theory suggests
that larger companies, due to their greater capacity to generate and allocate
resources, are in a better position to implement strategies that optimize their
economic and financial performance, even during periods of instability.
Additionally, the positive relationship between LC and the indicators ROA, ROIC,
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MTB, and MV supports the hypothesis that higher liquidity can enhance investment
capacity in projects (Assaf Neto, 2015).

Finally, the significant negative association between Endivand MV indicates
that high levels of debt may be perceived as a risk by the market. According to
Chauhan and Kumar (2018), emerging markets such as India value non-financial
disclosures for their ability to reduce information asymmetries and capital costs.
This tfransparency is especially relevant for companies with high levels of financial
risk, as also reported by Chauhan and Kumar (2018).

The results suggest that, although the ISE score does not demonstrate a
direct impact on all financial and market performance metrics, it may indicate
short-term costs associated with implementing sustainability practices. However,
these costs could be offset in the long term, as argued by Schaltegger and Burrift
(2010), especially in a context of greater integration between ESG practices and
the value perceived by stakeholders.

4.4.2 Regression Analysis for ISE Companies

A linear regression analysis was subsequently conducted solely with the
companies that are part of the ISE portfolio, regardless of the duration, to identify
whether being included in this criterion confers better performance.

Table 10
Linear Regression Analysis (ISE Companies)
Variables ROA ROIC MTB MV
ScorelSE -0.001 -0.001 0.004 0.003
TAM -0.007 -0.011 -0.131 0.876***
CresVendas 0.020 0.024 -0.319 0.013
Endiv -0.314%** -0.345%** 4.606* -0.780
LC -0.006 -0.006 0.027 -0.027
Prej -0.169*** -0.218%** -0.943** -1.196***
Covid 0.006 0.003 0.286 0.106
Constant 0.478 0.633 1.227 2.448
Wald-test 184.6 271.2 2614 435650
r2_geral 0.577 0.533 0.389 0.765
Breusch-Pagan for
heterocedasticidade 0.00 0.00 0.01 0.51
Breusch-Pagan for 0.00 0.00 0.00 0.00
panel
VIF Maximum 2.65 2.65 2.26 2.26

Legend: ** p <0.01; **p <0.05; *p <0.10
Source: Prepared by the authors

The Wald test results again showed high values, suggesting that all regression
models are globally significant. The R? values indicate the models' goodness of fit,
showing that the models for ROA, ROIC, and MV fit well (with R? of 0.577, 0.533, and
0.765, respectively), while the model for MTB has a moderate fit, with an R? of 0.389.
These results indicate that, although the ISE score (ScorelSE) did not show a
significant impact in isolation, variables such as leverage, loss, and firm size play
important roles in the financial and market performance of companies that are
part of B3's ISE.
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The coefficients for the ISE score on ROA and ROIC were not significant,
suggesting that the ISE score does not have a direct impact on these returns. These
findings imply that, for companies already committed to sustainable practices, the
financial benefits may not be evident in the short term. Thomas and Bhaumik
(2023), in their analysis of Indian companies, observed that sustainability practices
— partficularly those related to social and governance dimensions — are positively
associated with financial performance, whereas environmental practices
exhibited a comparatively weaker association.

Conversely, variables such as leverage and losses showed negative and
significant impacts on both metrics. The negative coefficient for leverage on ROA
and ROIC suggests that highly leveraged companies face difficulties translating
resources into operational performance. This aligns with Watts and Zimmerman
(1990), who argue that high levels of financial leverage can affect firm
performance by restricting managerial decisions through debt contracts and
agency costs. These restrictions, in turn, influence both accounting choices and
organizational responsiveness.

The MTB variable showed a positive coefficient for the ISE score, though it
was not statistically significant. In contrast, leverage showed a positive and
significant relationship with MTB. Leverage can be interpreted as an important
factor in market valuation, especially when associated with non-financial
disclosure strategies that increase transparency and investor confidence.
According to Chauhan and Kumar (2018), ESG disclosures reduce informational
asymmetries and signal efficient management to the market. This, in turn, can
amplify the positive impact of well-allocated financial resources on perceived
corporate value.

On the other hand, the significantly negative coefficient for the loss variable
reinforces that negative financial results undermine market valuation,
corroborating Junior (2019).

For market value, the ISE score did not present statistical significance,
indicating that the ISE score does not exert a direct impact on this indicator. Similar
results were found by Pereira et al. (2020), who did not find a significant effect of
disclosure on the relationship between social performance and market value in ISE
companies, suggesting that in already sustainable-established firms, these factors
may have only a marginal effect. This contrasts with studies such as Mamun (2022)
and Alamdgiyah and Mahroji (2024), which observed positive impacts in different
confexts.

However, firm size showed a significant positive association. These findings
indicate that larger companies tend to perform beftter in the market, which can
be explained by their capacity to meet stakeholder demands and maintain higher
sustainability practices (Pereira et al., 2020). Additionally, company size was
identified as a relevant variable in explaining corporate performance, reinforcing
the importance of structural characteristics in the context of mature and well-
established firms in the Brazilian market (Pereira et al., 2020).

Moreover, the negative and significant impact of losses on MV highlights
that negative financial results penalize market valuation. This aligns with Uyar et al.
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(2020), emphasizing the importance of consistent financial performance to sustain
positive stakeholder perceptions.

Overall, regarding the first model, results indicate that, for companies in the
ISE, the effects of sustainable practices on financial and market performance
remain subtle. In the second model, the lack of statistical significance for the ISE
score may be attributed to the still-developing maturity of the Brazilian markets
regarding ESG practices, as argued by Calixto (2013).

Furthermore, the negative results of variables such as leverage and loss
highlight the need for stronger financial management to mitigate risks associated
with sustainable practices. These findings can assist managers and stakeholders in
balancing investments in sustainability with maintaining healthy financial
indicators, contributing to greater efficiency in aligning ESG and financial
objectives.

4.5 Additional Analyses

Two additional regression models were conducted to further explore
aspects of the sample. The first was performed on companies that remained in the
ISE for only one year, and the second on companies that remained consistently in
the ISE throughout the three years analyzed.

4.5.1 Regression for ISE1 Companies

Table 11 presents the results of the regression analysis for companies that
remained in the ISE for only one year (ISET).

Table 11
Linear Regression Analysis (ISE1 Companies)
Variables ROA ROIC MTB MV
ISE1 -0.693*** -0.743*** -0.184 0.003
TAM 0.3371%** 0.345%** -0.036 0.829***
CresVendas 0.194*** 0.193*** 0.295* 0.014
Endiv -0.366 -0.303 -0.463 -1.169%**
LC 0.015** 0.07 7#** 0.087*** 0.030***
Prej -0.110 -0.128** -0.067 -0.438**
Covid 0.028 0.047 0.189* 0.177***
Constant -7.202%** -7.521*** 2.706 3.950*
Wald-test 42.34 50.50 64.05 426.9
r2_geral 0.659 0.686 0.183 0.835
Breusch-Pagan for
heterocedasticidade 0.00 0.00 0.72 0.04
Breusch-Pagan for 0.00 0.00 0.00 0.00
panel
VIF Maximum 3.51 3.51 3.45 3.45

Legend: ** p <0.01; * p <0.05; *p <0.10
Source: Prepared by the authors

The regression analysis for ISE1 companies reveals that the ISET variable is
negatively and significantly associated with ROA and ROIC (p < 0.01), indicating
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that short-term membership in the index is associated with lower profitability. This
finding is consistent with Favaro and Rover (2014), who argue that the initial costs
of adopting ESG practices can negatively affect financial performance in the
short term.

Company size and sales growth exhibited positive and significant effects on
both ROA and ROIC, consistent with Pereira et al. (2020), who note that larger
companies have greater capacity to meet stakeholder demands. In the MTB
model, ISE1 was not significant, suggesting no direct impact on market value and
the market-to-book ratio. However, current liquidity and sales growth positively
influenced MTB, aligning with Schaltegger and Burritt (2010), who emphasize the
importance of financial solidity in sustaining ESG effects.

For MV, ISE1 was also not significant, while firm size had a significant positive
effect, reaffirming its role in shaping value perception. Debt had a negative
impact on MV. While Chauhan and Kumar (2018) do not directly address financial
risks, they highlight that transparency in non-financial information can reduce
asymmetries and strengthen market confidence. Current liquidity and the Covid-
19 variable both showed positive and significant effects, underscoring the
relevance of contextual factors in valuation.

These findings reinforce Junior (2019), who identified a positive association
between sustainability, performance, firm size, and leverage. Overall, the results
suggest that a single year of ISE membership is insufficient to generate broad
improvements in financial and market performance. As discussed by Calixto
(2013), the benefits of sustainable practices typically require long-term
commitment. The relevance of variables such as current liquidity and sales growth
further highlights the need for solid financial fundamentals to convert ESG
strategies into competitive and financial gains.

4.5.2 Regression for ISE3 Companies

The second additional test focused on companies that remained in the ISE
portfolio for three consecutive years, to assess whether consistent disclosure and
sustained membership translated into superior performance, as shown in Table 12.

Table 12
Linear Regression Analysis (ISE3 Companies)
Variables ROA ROIC MTB MV
ISE3 -0.583** -0.617** -0.006 0.234
TAM 0.304*** 0.317*** -0.072 0.796***
CresVendas 0.139* 0.164** 0.298* 0.019
Endiv -0.302 -0.262 -0.426 -1.134%*
LC 0.017** 0.07 13** 0.080*** 0.029***
Prej -0.176*** -0.162%** -0.062 -0.431**
Covid 0.033 0.048 0.183* 0.170%**
Constant -6.728** -7.028** 3.462 4,653***
Wald-test 62.97 80.36 66.03 450.5
r2_geral 0.611 0.634 0.173 0.837

Breusch-Pagan for

heterocedasticidade 0.00 0.00 0.77 0.04
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Breusch-Pagan for 0.00 0.00 0.00 0.00
panel

VIF Maximum 2.93 2.93 2.72 2.72
Legend: ** p <0.01; * p <0.05; *p <0.10
Source: Prepared by the authors

The Wald tests indicate overall model significance, with good fit for ROA,
ROIC, and MV. The MTB model showed weaker explanatory power (R? = 0.173).
Extended membership in the index was associated with a significant reduction in
operating returns, with negative coefficients for ROA and ROIC. This may suggest
that sustained ESG engagement does not immediately generate financial
benefits. Similarly, Thomas and Bhaumik (2023) found that environmental practices
had a negative, though insignificant, association with financial performance,
indicating delayed returns. In contrast, Pereira et al. (2020) reported no significant
impact of social disclosure on market value, particularly in mature firms, suggesting
only marginal financial effects in consolidated contexts.

Company size and sales growth showed positive and significant effects on
ROA and ROIC, reinforcing the evidence that larger companies are better
positioned to maintain sustainability practices efficiently (Pereira et al., 2023). The
organizational structure of such firms facilitate the balance between financial
performance and socio-environmental responsibility.

The ISE3 variable was not significant for MTB, suggesting that long-term
membership in the index does not directly affect the market value and market-to-
book ratio. Nonetheless, current liquidity and sales growth retained positive
associations, confirming the centrality of internal financial fundamentals to
valuation, as observed in ISE1 companies.

For market value, the variable ISE3 also did not show a significant
association. However, company size remained among the most relevant factors,
with a positive coefficient, indicating that larger companies confinue to be
perceived as more valuable even after three years in the ISE. Conversely, leverage
demonstrated a significant negative relationship, suggesting that high levels of
financial leverage are consistently penalized by the market.

The results for ISE3 companies suggest that prolonged inclusion in the ISE
does not guarantee direct positive impacts on performance metrics. This may
reflect the time required for ESG initiatives to yield tangible financial value, as well
as the limited integration between sustainability and financial performance in Brazil
(Calixto, 2013). Internal characteristics, such as firm size and liquidity, remain critical
competitive advantages in this context.

In the model for MV, ISE3 was not statistical significant. Conversely, firm size
remained an influential factor, positively associated with MV, while leverage
demonstrated a significant negative effect, suggesting that high levels of leverage
confinue to be penalized by the market. These findings reinforce Calixto's (2013)
analysis, which indicates that the impact of sustainable practices may require time
to translate into tangible value, particularly in emerging markets such as Brazil,
where the integration between ESG and financial performance remains limited.

Regarding hypothesis H1, which proposes superior performance for ISE firms,
the findings fail reject the null hypothesis for most metrics. The ScorelSE variable
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had no significant effect on MV or MTB, although size and liquidity remained
relevant. For hypothesis H2, which posits that longer ISE membership leads to better
performance, the null hypothesis is also not rejected. Although ISE3 was significant
for ROA and ROIC, the negative coefficients indicate that long-term membership
is associated with lower operating profitability, likely reflecting the ongoing costs
of ESG adoption. By contrast, sales growth and firm size exhibited positive
associations with performance, suggesting that sustainability benefits may
materialize in the longer term.

5 CONCLUSIONS

This study analyzed the impact of inclusion in the Corporate Sustainability
Index portfolio on companies’ financial and market performance, considering
their ISE score in the electricity sector during 2021-2023. The analysis encompassed
120 observations from 40 companies. Financial and market data were obtained
from the Refinitiv Eikon database, and descriptive statistics, hypothesis testing, and
panel regression models with random effects were applied to examine the
relationship between ISE score and performance indicators (ROA, ROIC, and
Market-to-Book).

The results indicate that, although ISE companies adopt sustainability
practices, there were no significant differences in profitability (ROA and ROIC)
compared to Non-ISE firms. This suggests that short-term membership in the ISE may
not yield immediate financial benefits. In addition, firms with higher current liquidity
demonstrated superior financial performance, while financial losses were
associated with negatfive outcomes. The weak correlations between ESG
performance and market value suggest that sustainability requires upfront
investments that do not necessarily translate into short-term profits.

Regarding market value, ISE inclusion did not show a direct or significant
association with MTB and MV. Although ISE companies displayed higher average
MV than non-members, the ISE score itself lacked statistical significance, implying
that market valuation is more closely linked to firm size. Moreover, the significant
negative impact of financial losses on market indicators reinforces the notion that
poor financial results reduce perceived corporate value.

These findings highlight the need for effective financial management to
balance investments in sustainability with maintaining robust financial health.
Despite growing recognition of ESG’s importance, the results indicate that the
benefits of sustainability in the market context are still developing, pointing to the
need for greater maturity in the Brazilian market to recognize and value such
practices.

In addressing the research question, the study concludes that inclusion in
the ISE does exert a direct and significant effect on financial performance, and its
influence on market value appears limited, as evidenced by the non-significant
results for the ScorelSE variable.

Addifional regression analyses showed similar patterns, ROA and ROIC
coefficients were negative for both ISET and ISE3. However, long-term presence in
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the ISE shows no significant association with market value, as the ISE variable was
not relevant for MTB and market value in both analyses.

Future research should extend the analysis period, explore sectors beyond
energy, and incorporate additional performance indicators. Further investigation
into the role of governance, reputation, and stakeholder engagement in shaping
the relationship between ISE score and performance would also be valuable.
Comparative cross-country analyses under varying regulatory environments and
qualitative studies with stakeholders could provide deep considerations.

The primary limitation of this study is its focus on a single sector, the energy
sector, and the sample size. Based on the findings, there is a need to evaluate the
long-term effects of sustainable practices on companies, considering the potential
offset of initial costs.

This research contributes to deepening the understanding of the economic
effects of corporate sustainability, highlighting that although firms listed in the ISE
tend to have higher market value, the ISE score exerts only a limited statistical
influence on financial and market performance. By incorporating the ISE score as
an explanatory variable, the study advances the methodological analysis of the
relationship between sustainable practices and firms' performance in the
electricity sector.
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