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ABSTRACT

This study examines whether ESG-oriented investments are more resilient during 
periods of market stress in an emerging economy. Using daily data from the Brazilian 
Corporate Sustainability Index (ISE) and the IBOVESPA from 2006 to 2024, the analysis 
combines the Exponential Generalized Autoregressive Conditional Heteroskedasticity 
(EGARCH) model with a stress definition based on the lower 5% of market returns, 
consistent with the tail-risk literature. Differences in performance are evaluated using 
parametric and non-parametric statistical tests. The results show that ESG outperformance 

in Brazil is state-dependent. The ISE does not significantly outperform the broader 

market during normal market conditions. However, during extreme market-wide 

downturns, defined as the lowest 5% of IBOVESPA returns, the ESG index performs 

relatively better. This effect is not observed under alternative stress definitions based on 

volatility spikes or ESG-specific downturns. Overall, the findings suggest that ESG 

investments, in this study represented by the ISE index, may offer relative protection 

during systemic market crises, rather than delivering persistent outperformance across all 

market conditions.

Keywords: ESG investing; systemic stress; emerging markets; tail risk.



RESUMO

Este estudo investiga se investimentos orientados por critérios ESG apresentam

maior resiliência durante períodos de estresse financeiro em uma economia emergente.

Utilizando dados diários do Índice de Sustentabilidade Empresarial (ISE) e do IBOVESPA

entre 2006 e 2024, a análise combina o modelo EGARCH (Exponential Generalized

Autoregressive Conditional Heteroskedasticity) com uma definição de estresse baseada nos

5% piores retornos do mercado, em consonância com a literatura sobre risco de cauda. As

diferenças de desempenho são avaliadas por meio de testes estatísticos paramétricos e não

paramétricos. Os resultados indicam que o desempenho superior dos investimentos ESG no

Brasil depende do contexto de mercado. O ISE não apresenta retornos significativamente

superiores aos do mercado amplo em períodos de normalidade. No entanto, durante

episódios de forte deterioração do mercado, definidos pelos 5% piores retornos do

IBOVESPA, o índice ESG demonstra desempenho relativamente mais resiliente. Esse

efeito não é observado quando se utilizam definições alternativas de estresse, baseadas em

aumentos acentuados da volatilidade ou em períodos de queda específicos do próprio índice

ESG. De forma geral, os achados sugerem que investimentos ESG, representados neste

estudo pelo ISE, podem oferecer proteção relativa em momentos de crises sistêmicas, em

vez de gerar retornos superiores de forma consistente ao longo de todos os ciclos de

mercado.

Palavras-chave: investimentos ESG; mercados emergentes; risco de cauda;

resiliência em crises sistêmicas.
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Introduction 

Environmental, social, and governance (ESG) investing has transitioned from a peripheral 

ethical strategy to a central component of institutional asset allocation (Friede, Busch, & Bassen, 

2015; Eccles & Klimenko, 2019). Global assets managed under ESG-oriented mandates have 

expanded rapidly (GSIA, 2022), reflecting regulatory reforms, growing investor awareness of 

sustainability risks, and the increasing standardization of non-financial disclosures (Brooks & 

Oikonomou, 2018; Friede, Busch, & Bassen, 2015). ESG considerations are no longer confined to 

value-based investing; instead, they are increasingly integrated into mainstream portfolio 

construction, risk management frameworks, and capital allocation decisions (Eccles & Klimenko, 

2019; GSIA, 2022). 

Despite its rapid growth, the financial implications of ESG integration remain contested 

(Friede, Busch, & Bassen, 2015; Pastor, Stambaugh, & Taylor, 2021). A substantial strand of the 

literature argues that firms with stronger ESG profiles may benefit from improved stakeholder 

relationships, enhanced sustainability practices, and reduced exposure to regulatory and 

reputational risks (Gompers, Ishii, & Metrick, 2003; Albuquerque et al., 2020). From this 

perspective, ESG characteristics may function as mechanisms of operational discipline and long-

term value creation. Conversely, other studies contend that observed ESG outperformance largely 

reflects exposure to traditional risk factors such as profitability, size, or quality rather than 

sustainability attributes per se (Pastor, Stambaugh, & Taylor, 2021). Under this view, ESG 

strategies may simply repackage conventional firm characteristics without generating independent 

sources of downside protection. 

This debate becomes particularly relevant during periods of systemic market stress. In the 

financial literature, market stress is commonly associated with sharp market declines, heightened 

volatility, elevated uncertainty, and increased co-movement across assets (Acerbi & Tasche, 2002; 

Adrian & Brunnermeier, 2016). Financial crises, geopolitical conflicts, and macroeconomic shocks 

alter correlations, volatility structures, and investor behavior in ways that are not captured by 

unconditional performance metrics (Engle, 2002). If ESG characteristics embed resilience 

mechanisms such as stronger sustainability practices, stakeholder trust, or improved risk 

management, these effects should become most visible during periods of severe market stress, 

particularly during episodes corresponding to the lower tail of market returns. 
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In this study, market stress refers to extreme downside market conditions, operationalized as 

the lower tail of market return distributions. Consistent with the tail-risk literature, market-wide 

stress is defined as the bottom 5% of IBOVESPA returns, a threshold commonly employed to 

capture extreme downside events while preserving enough observations for statistical inference 

(Acerbi & Tasche, 2002; Adrian & Brunnermeier, 2016). 

Recent empirical research has increasingly adopted state-dependent frameworks to evaluate 

ESG resilience under extreme market conditions (Broadstock et al., 2021; Pastor, Stambaugh, & 

Taylor, 2021). Studies examining ESG behavior during periods of market turmoil suggest that 

sustainable investments may display differentiated volatility responses and performance patterns 

when markets experience severe disruptions (Duttilo, Gattone, & Iannone, 2025). Evidence from 

European markets indicates that ESG indicators may exhibit distinct volatility dynamics and risk 

premia during crisis episodes, although results vary across countries and sectors. 

Most existing evidence focuses on developed economies, particularly Europe and North 

America, leaving emerging markets comparatively underexplored. Developing economies 

typically display higher macroeconomic volatility, greater exposure to political shocks, and more 

heterogeneous enforcement of corporate transparency and sustainability standards (Bekaert & 

Harvey, 2003; La Porta et al., 1998). In such contexts, ESG inclusion may carry distinct 

informational and institutional implications. Consequently, extrapolating evidence from developed 

markets to emerging economies may lead to incomplete conclusions. 

The Brazilian Corporate Sustainability Index (ISE) represents one of the earliest ESG-

oriented benchmarks in emerging markets. Managed by B3, the index is periodically reviewed and 

includes firms selected through a structured assessment process covering environmental, social, 

governance, transparency, risk-management, and corporate sustainability dimensions (B3, 2024). 

As a result, the ISE provides an externally validated ESG screening framework for publicly listed 

Brazilian firms. 

Given the multidimensional nature of ESG and the inherent challenges associated with 

measuring sustainability practices at the firm level, this study does not seek to classify individual 

companies as ESG or non-ESG. Instead, it adopts the ISE as a market-based ESG proxy and 

evaluates the behavior of an ESG-oriented index relative to the broader market benchmark. 

Consequently, the empirical analysis focuses on index-level performance rather than firm-level 

ESG characteristics. 

8
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This study therefore addresses the following research question: 

Does the Brazilian Corporate Sustainability Index (ISE), an ESG-oriented equity index 

maintained by B3, provide greater downside protection than the IBOVESPA, the principal 

benchmark of the Brazilian equity market (B3, 2024), during periods of market-wide stress? 

Motivated by this question, the study adopts a state-dependent empirical framework to 

examine the resilience of ESG investments in Brazil. Using tail-based definitions of market stress, 

defined primarily as the bottom 5% of market returns, and Exponential Generalized Autoregressive 

Conditional Heteroskedasticity (EGARCH) models to capture volatility dynamics and leverage 

effects (Nelson, 1991), the analysis evaluates whether ESG-oriented investments provide relative 

protection when market conditions deteriorate. In doing so, the study contributes to the growing 

literature on ESG and financial resilience by extending state-dependent risk analysis to the 

Brazilian equity market and providing evidence from an emerging market context. 

2. Literature Review

2.1 ESG and financial performance 

The relationship between ESG characteristics and financial performance has been widely 

studied, yet the empirical evidence remains mixed. (Friede, Busch, & Bassen, 2015; Brooks & 

Oikonomou, 2018)  Despite a growing body of evidence, no clear consensus has emerged 

regarding whether ESG characteristics generate superior financial performance, lower risk 

exposure, or merely reflect underlying firm quality (Friede, Busch, & Bassen, 2015; Khan, 

Serafeim, & Yoon, 2016; Pastor, Stambaugh, & Taylor, 2021). Early contributions suggest that 

companies with superior ESG practices may benefit from lower agency costs, improved 

stakeholder relations, and enhanced long-term value creation (Fama & French, 2007; Gompers, 

Ishii, & Metrick, 2003).  From this perspective, ESG investing does not necessarily imply a trade-

off between sustainability and returns but rather reflects an efficient reallocation of capital toward 

higher-quality firms.  

However, other studies find limited or no evidence of systematic ESG-related 

outperformance. Using global datasets, Khan, Serafeim, and Yoon (2016) show that the financial 

performance of firms with strong ESG practices depends on whether these practices are material 

to the firm’s industry. Their findings suggest that ESG indicators may reflect underlying firm 

characteristics rather than independent sources of return (Khan, Serafeim, & Yoon, 2016).  

9
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Similarly, Pastor, Stambaugh, and Taylor (2021) argue that ESG preferences may lead to lower 

expected returns as investors accept reduced risk premia in exchange for non-pecuniary benefits.  

Overall, the literature does not converge on a clear conclusion regarding the relationship 

between ESG characteristics and average financial performance. This ambiguity suggests that 

ESG-related advantages may not operate primarily through unconditional outperformance, but 

rather through state-dependent mechanisms.  

2.2 ESG and Risk Management  

A growing strand of literature focuses on ESG as a potential risk-mitigation mechanism 

rather than a return-enhancing strategy (Albuquerque et al., 2020; Lins, Servaes, & Tamayo, 2017). 

Many studies document that firms with stronger ESG profiles exhibit lower idiosyncratic risk and 

reduced earnings volatility, particularly in relation to governance and social dimensions 

(Albuquerque et al., 2020). This evidence supports the view that ESG practices enhance 

organizational resilience by reducing exposure to regulatory, legal, and reputational shocks.   

Empirical evidence suggests that ESG-oriented portfolios may offer partial downside 

protection during adverse market conditions (Albuquerque et al., 2020; Broadstock et al., 2021). 

During the Global Financial Crisis, firms with higher levels of social capital and stakeholder trust 

experienced smaller declines in firm value and recovered more quickly than comparable firms 

(Lins, Servaes, & Tamayo, 2017). More recent studies examining the COVID-19 market shock 

find that ESG funds and firms with stronger sustainability profiles displayed relatively better 

performance and lower downside risk during the initial market collapse (Albuquerque, Koskinen, 

Yang, & Zhang, 2020; Bae, El Ghoul, Gong, & Guedhami, 2021). 

Nevertheless, the magnitude and persistence of these effects are still debated. Some authors 

note that ESG-related outperform during crises may be driven by sectoral composition or quality 

tilts rather than ESG characteristics per se (Bouslama & Lee, 2021). As a result, the extent to which 

ESG genuinely reduces tail risk, as opposed to reflecting correlated firm attributes, remains an 

open empirical question.  

2.3 Stress, Tail Risk, and Volatility 

Market stress is commonly defined as periods characterized by heightened volatility, sharp 

price declines, and increased co-movement across assets (Adrian & Brunnermeier, 2016; Acerbi 
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& Tasche, 2002). Traditional risk measures, such as unconditional volatility or beta, are ill-suited 

to capture the nonlinear dynamics that emerge during extreme market states (Engle, 2002). 

Therefore, recent studies increasingly emphasize conditional measures of risk that account for 

regime shifts and tail behavior.  

       Following the tail-risk literature, this study defines market-wide stress as the bottom 5% of 

IBOVESPA returns. The 5% threshold is consistent with the conventional confidence level 

employed in Value-at-Risk (VaR) and Expected Shortfall (ES) frameworks, which focus on the 

most severe realizations of the return distribution while preserving a sufficient number of 

observations for statistical inference (Acerbi & Tasche, 2002; Adrian & Brunnermeier, 2016). 

     The choice of 5% reflects an empirical trade-off. Higher thresholds, such as 10% or 15%, would 

include less severe market downturns and dilute the notion of extreme stress. Conversely, lower 

thresholds, such as 1% or 2.5%, would substantially reduce the number of observations available 

for statistical analysis, limiting statistical power and reducing the reliability of statistical inference. 

Therefore, the 5% cutoff provides a balance between capturing genuinely extreme downside events 

and maintaining a sufficiently large sample for robust empirical analysis (Acerbi & Tasche, 2002; 

Adrian & Brunnermeier, 2016). 

Tail-risk metrics, including Value-at-Risk (VaR) and Conditional Value-at-Risk (CVaR), 

have become standard tools for assessing downside exposure. However, when estimated 

unconditionally, these measures may obscure important state-dependent effects, particularly if 

asset behavior differs materially during stress episodes (Adrian & Brunnermeier, 2016). Volatility 

models such as EGARCH further allow for asymmetric responses to negative shocks, capturing 

the leverage effect observed in equity markets (Nelson, 1991).  

Conditioning explicitly on extreme market states such as the lower tail of market returns has 

been shown to provide sharper insights into asset resilience and systemic risk transmission (Acerbi 

& Tasche, 2002). This approach is particularly relevant for evaluating ESG investments, whose 

purported benefits are most likely to emerge during periods of heightened uncertainty and market 

dislocation.  

2.4 Research Gap 

Despite the growing literature on ESG investing, most existing studies rely on unconditional 

performance metrics or average volatility measures (Engle, 2002; Pastor, Stambaugh, & Taylor, 

11
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2021). This leaves unresolved whether ESG-oriented investments provide outperformance 

specifically during systemic market stress, when investor losses are concentrated and risk 

management considerations dominate return objectives. Moreover, empirical evidence remains 

heavily skewed toward developed markets, limiting the external validity of these findings in 

emerging-market contexts (Broadstock et al., 2021; Duttilo, Gattone, & Iannone, 2025). 

 This paper contributes to both the academic literature and investment practice by examining ESG 

resilience under extreme market conditions in an emerging economy (Albuquerque et al., 2020; 

Pastor, Stambaugh, & Taylor, 2021). By comparing the Brazilian Sustainability Index (ISE) with 

the broader IBOVESPA during periods of market-wide stress, the study provides evidence on 

whether ESG-oriented portfolios offer relative downside protection through superior performance, 

distinct volatility dynamics, or lower tail-risk exposure when market conditions deteriorate. 

Beyond its academic contribution, the findings may be particularly relevant for individual 

investors, wealth managers, asset managers, pension funds, and institutional investors seeking to 

improve portfolio performance and downside protection during adverse market environments. 

The following section develops the study's hypotheses based on the theoretical and empirical 

literature discussed above. 

2.5 Hypotheses Development 

Based on the existing literature on ESG investing, risk management, and market stress, this 

study formulates the following hypotheses. 

First, prior research suggests that firms with stronger ESG characteristics may exhibit lower 

risk exposure due to better governance, transparency, and stakeholder relationships (Albuquerque 

et al., 2020; Lins et al., 2017). This may translate into lower volatility, particularly during periods 

of market stress. 

H1:  The Brazilian Corporate Sustainability Index (ISE), composed of firms selected through 

ESG-related screening criteria, exhibits lower conditional volatility than the broader market 

benchmark (IBOVESPA). 

Second, while the literature provides mixed evidence regarding ESG performance under 

normal market conditions, several studies suggest that ESG-oriented investments may offer 

12
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relative downside protection during periods of severe market stress (Albuquerque et al., 2020; Bae 

et al., 2021; Pastor et al., 2021). If ESG-related advantages become more valuable during adverse 

market environments, ESG-oriented portfolios should perform relatively better than the broader 

market during such periods. 

H2: The Brazilian Corporate Sustainability Index (ISE) provides greater downside protection than 

the IBOVESPA during periods of market-wide stress. 

3. Methodology

The empirical strategy, designed to test the hypotheses developed in Section 2.5. is organized 

into three main components. First, the study describes the data and constructs daily return series 

for the ESG and market indices. Second, conditional volatility dynamics are modeled using an 

EGARCH framework in order to capture asymmetric responses to market shocks. Third, stress 

episodes are identified using tail-based definitions of market downturns, allowing for the 

evaluation of ESG outperform under extreme market conditions. 

3.1 Data 

This research used daily data from January 2006 to December 2024, a period that 

encompasses multiple economic cycles and several episodes of financial stress in the Brazilian 

market. Two equity indices were analyzed. The first is the Índice de Sustentabilidade Empresarial 

(ISE), which serves as the proxy for ESG-oriented investments. The ISE is an ESG-oriented index 

maintained by B3, whose constituent firms are selected according to environmental, social, 

governance, transparency, risk-management, and corporate sustainability criteria established 

through the ISE methodology (B3, 2024). The second is the IBOVESPA (IBOV), the principal 

Brazilian stock market index, used as the market benchmark. 

Historical data for the ISE were obtained from the official B3 Sustainability Index database 

(B3, 2024), while IBOVESPA historical series were collected from publicly available market data 

sources. All data were carefully inspected prior to analysis. The dataset consisted of daily closing 

index values for both the ISE and the IBOVESPA. The final sample comprises all available daily 

observations between January 2006 and December 2024 after merging the two indices on common 

trading dates.Data collection focused exclusively on closing prices, which were subsequently used 
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to compute daily returns and volatility measures. Closing prices are commonly employed in 

financial time-series analysis because they represent the final market consensus value for each 

trading day and provide a consistent basis for return estimation (Campbell, Lo, & MacKinlay, 

1997). 

The price series were examined for inconsistencies, duplicated observations, and missing 

values. No interpolation, imputation, or synthetic observations were introduced during the data 

preparation process. The merged dataset was constructed exclusively from observations for which 

valid closing prices were available for both indices. To ensure comparability, the ISE and 

IBOVESPA series were merged by trading date, resulting in a dataset containing only common 

trading days for which observations were available for both indices. This procedure avoided 

distortions arising from non-synchronous observations and ensured direct comparability between 

the return series. 

Because the objective of the study is to evaluate behavior during extreme market conditions, 

no outlier-removal procedure was implemented. Extreme observations were preserved in the final 

dataset, as these events constitute the stress episodes that form the central focus of the empirical 

analysis. Retaining such observations is consistent with the tail-risk perspective adopted 

throughout the study, which emphasizes the importance of extreme downside events in 

understanding portfolio perfomances (Acerbi & Tasche, 2002; Adrian & Brunnermeier, 2016). 

3.2 Return Construction 

Daily returns were computed as logarithmic returns, defined as: 

Formula (1)  

Logarithmic return formula used to compute daily returns of ISE and IBOVESPA 

indices. 

[r_t=\ln\left(\frac{P_t}{P_{t-1}}\right)] 

Where (r_t) denotes the daily return of the index, (P_t) represents the closing value of the 

index on trading day (t), and (P_{t-1}) represents the closing value observed on the previous trading 

14
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day. The logarithmic transformation measures the continuously compounded percentage change in 

the index value between two consecutive trading days. 

Logarithmic returns are widely used in financial econometrics because they possess 

desirable statistical properties, including time additivity, greater symmetry, and improved 

suitability for volatility modeling relative to simple returns (Campbell, Lo, & MacKinlay, 1997). 

These characteristics are particularly relevant when estimating conditional volatility models such 

as EGARCH and when analyzing extreme downside events, which constitute the primary focus of 

this study. 

Missing values generated by the return transformation or by the alignment of trading dates 

between the two indices were removed using listwise deletion. Consequently, the final return series 

consists exclusively of observations corresponding to identical trading days for both the ISE and 

the IBOVESPA, ensuring that all subsequent statistical comparisons are performed on a common 

information set. 

To facilitate direct comparison between the ESG-oriented index and the broader market 

benchmark, the analysis also considers the return spread between the two indices, defined as: 

Formula (2)  

Relative performance spread formula used to measure the daily return differential 

between the ISE and the IBOVESPA. 

[Spread_t = r_{ISE,t} - r_{IBOV,t}] 

Where (Spread_t) represents the daily performance differential between the ISE and the 

IBOVESPA, (r_{ISE,t}) denotes the daily return of the ISE on day (t), and (r_{IBOV,t}) denotes 

the daily return of the IBOVESPA on the same trading day. 

A positive spread indicates that the ISE outperformed the market benchmark on a given day, 

whereas a negative spread indicates relative underperformance. Consequently, the average spread 

serves as a direct measure of the relative performance of the ESG-oriented index compared to the 

broader Brazilian equity market. This measure constitutes the primary variable employed in the 

statistical tests used throughout the empirical analysis. (Campbell, Lo, & MacKinlay, 1997). 
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3.3 Conditional Volatility Model 

To model time-varying and asymmetric volatility, the study estimates an EGARCH (1,1) 

model separately for the ISE and IBOVESPA return series. This modeling approach is 

particularly appropriate for financial return data, where negative shocks typically generate 

stronger volatility responses than positive shocks of the same magnitude. The EGARCH 

framework is well suited for equity returns, as it captures volatility clustering and asymmetric 

responses of volatility to positive and negative shocks (Nelson, 1991). This feature is especially 

relevant in the context of stress analysis, as negative return shocks typically generate 

disproportionately larger increases in volatility, a phenomenon commonly referred to as the 

leverage effect. 

The conditional variance is modeled according to the EGARCH (1,1) specification: 

Formula (3)  

 Conditional variance specification of the EGARCH (1,1) model used to estimate 

asymmetric volatility dynamics. 

E\left[\frac{|\varepsilon_{t-1}|}{\sqrt{h_{t-1}}}\right]\right) + 

\gamma\left(\frac{\varepsilon_{t-1}{\sqrt{h_{t-1}}}\right)] 

where (h_t) denotes the conditional variance at time (t), (h_{t-1}) is the lagged conditional 

variance, (\omega) is a constant term, (\beta) measures volatility persistence, (\alpha) captures the 

magnitude effect of past shocks, and (\varepsilon_t) denotes the return innovation (unexpected 

return shock). 

The parameter (\gamma) captures asymmetry in volatility dynamics, allowing negative 

shocks to affect future volatility differently from positive shocks of the same magnitude. A 

statistically significant negative value of (\gamma) indicates the presence of a leverage effect, 

whereby negative returns generate larger increases in future volatility than positive returns. This 

characteristic is particularly important when evaluating resilience during downturns, as stress 

periods are typically characterized by sharp negative returns accompanied by volatility 

amplification. (Engle, 2002; Nelson, 1991). 

The model is estimated assuming a Student-t distribution for the error term in order to 
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accommodate the excess kurtosis and fat tails commonly observed in financial return series 

(Campbell, Lo, & MacKinlay, 1997). The resulting conditional volatility series provides a dynamic 

measure of market uncertainty and serves as a complementary tool for identifying and validating 

volatility-based stress episodes. (Engle, 2002; Nelson, 1991). 

3.4 Definition of Stress Episodes 

Rather than relying on unconditional risk measures, this study explicitly conditions the 

analysis on stress episodes. Stress periods are defined using three complementary approaches: (i) 

market-wide stress (main specification), (ii) volatility-based stress (robustness), and (iii) ESG-

specific stress (robustness). 

Each stress definition addresses a distinct research question. The market-wide stress 

specification examines whether the ISE provides relative protection when the broader market 

experiences severe downturns. In other words, when the market performs exceptionally poorly, 

does the ISE perform better, worse, or similarly relative to the benchmark? 

The ESG-specific stress specification reverses the perspective by focusing on extreme 

negative events affecting the ISE itself. This approach evaluates whether severe losses in the ISE 

are associated with equally severe losses in the broader market or whether such events are specific 

to the ISE itself. 

Finally, the volatility-based stress specification focuses on periods of elevated market 

uncertainty. Rather than conditioning on negative returns, this approach examines whether the 

relative behavior of the ISE changes during episodes characterized by unusually high volatility, 

regardless of the direction of market returns. 

Market-wide stress is defined as days on which the IBOVESPA return falls within the bottom 

5% of its empirical return distribution. Tail-based thresholds such as the lower 5% of returns are 

commonly used in the financial risk literature to identify extreme downside states relevant for 

systemic risk and stress analysis (Acerbi & Tasche, 2002; Adrian & Brunnermeier, 2016). To 

ensure that these events correspond to adverse market conditions, the definition is further restricted 

to days with negative market returns. This specification captures systemic market downturns that 

are exogenous to ESG characteristics and serves as the primary stress definition in the analysis. 

 This approach is consistent with the literature on tail-risk and conditional performance, 

which argues that downside protection mechanisms are most likely to become observable during 
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periods of severe market stress rather than during normal market conditions (Acerbi & Tasche, 

2002; Adrian & Brunnermeier, 2016; Albuquerque et al., 2020). 

As a robustness check, volatility-based stress is defined as periods of elevated conditional 

volatility, identified using the EGARCH (1,1) estimates presented in Section 3.3. Specifically, 

stress episodes correspond to days in which conditional volatility exceeds the 95th percentile of its 

empirical distribution. Consistent with the market-wide stress definition, the 95th percentile is 

selected to capture unusually high levels of market uncertainty while maintaining enough 

observations for meaningful statistical inference. This approach captures periods of heightened 

market uncertainty that are not necessarily associated with extreme negative returns and allows the 

analysis to distinguish between stress arising from market declines and stress arising from elevated 

volatility. 

Finally, ESG-specific stress is defined as days on which the ISE return falls within the 

bottom 5% of its own empirical return distribution. As with the market-wide stress definition, the 

5% threshold is employed to identify extreme downside events while preserving an adequate 

number of observations for statistical analysis (Acerbi & Tasche, 2002; Adrian & Brunnermeier, 

2016). This approach identifies severe negative shocks affecting the ISE itself, independently of 

broader market movements. Consequently, it allows the analysis to evaluate whether periods of 

substantial underperformance in the ESG-oriented index coincide with broader market downturns 

or reflect shocks that are specific to the index. 

3.5 Statistical Tests 

To evaluate differences in performance and risk between the ISE and the IBOVESPA across 

regimes, several complementary statistical methods are employed. 

First, return-based comparisons are conducted using Newey–West heteroskedasticity and 

autocorrelation consistent (HAC) standard errors (Newey & West, 1987), which account for serial 

correlation and conditional heteroskedasticity in daily returns. In addition, distributional 

differences are examined using the non-parametric Mann–Whitney U test, which does not rely on 

normality assumptions and is particularly suitable for stress periods characterized by skewed and 

heavy-tailed return distributions. 

 Second, tail risk is assessed using Value-at-Risk (VaR) and Conditional Value-at-Risk 

(CVaR) calculated at the 5% level of the return distribution. These measures provide a 
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complementary perspective on downside exposure by capturing potential losses under extreme 

market conditions (Acerbi & Tasche, 2002). While VaR identifies the loss threshold associated 

with a specified confidence level, CVaR measures the expected loss conditional on losses 

exceeding the VaR threshold, thereby providing a more comprehensive assessment of tail risk 

(Acerbi & Tasche, 2002). 

Together, these methods provide a comprehensive framework to assess whether ESG 

investments exhibit relative resilience in terms of returns, volatility, and downside risk during 

periods of systemic market stress. 

4. Results

4.1 Descriptive Statistics, Unconditional Performance and Conditional Volatility Dynamics 

Table 1 reports descriptive statistics for daily returns of the ISE and IBOVESPA indices over 

the full sample period from 2006 to 2024. Both indices exhibit well-known stylized facts of 

financial returns, including negative skewness and excess kurtosis. 

While average daily returns are similar across the two indices, the ISE displays slightly lower 

unconditional volatility compared to the IBOVESPA. Table 1 also reports tail-risk measures using 

Value-at-Risk (VaR) and Conditional Value-at-Risk (CVaR) at the 5% level, which summarizes 

potential downside risk under extreme return realizations. These measures provide a 

complementary perspective on downside exposure for both indices. 

Although unconditional differences between the indices are relatively modest, these statistics 

highlight that average performance metrics may mask important differences in downside behavior. 

This motivates the need to examine performance under stress conditions, where potential 

differences in resilience are more likely to emerge. 

Table 1 

Descriptive Statistics and Tail Risk Measures for ISE and IBOVESPA (2006–2024) 

Statistic ISE IBOVESPA 

Observations 4,699 4,699 

Mean daily return 0.00032 0.00027 

Standard deviation 0.01561 0.01678 

Skewness -0.441 -0.417

Kurtosis 10.881 9.747 
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Minimum -0.1587 -0.1599

Maximum 0.1449 0.1368 

VaR (5%) -2.51% -2.53%

CVaR (5%) -4.71% -3.89%

Note. Author’s elaboration based on B3 market data. 

Figure 1 illustrates the cumulative performance of the ISE and IBOVESPA indices over the 

sample period. Although both indices follow broadly similar long-term trends, notable divergences 

arise during major market disruptions, such as the Global Financial Crisis and the COVID-19 

shock. These episodes suggest that relative performance differences between ESG-oriented 

investments and the broader market may vary across market conditions rather than remaining 

constant over time. 

Figure 1  

Cumulative performance of ISE and IBOVESPA indices over the sample period (2006–

2024). 

15 

Note. Author’s elaboration based on B3 market data. The figure shows the cumulative performance of the ISE and 

IBOVESPA indices over the sample period (2006–2024). 

Figure 2 presents the conditional volatility estimates obtained from EGARCH (1,1) models 

estimated separately for ISE and IBOVESPA. Both volatility series exhibit pronounced clustering 

and sharp spikes during periods of market stress, validating the suitability of the EGARCH 

framework.  
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Through the analysis of formula (3), two features stand out. First, volatility spikes are largely 

synchronized across indices, indicating that stress episodes are predominantly driven by market-

wide shocks rather than ESG-specific events. Second, conditional volatility for ISE is consistently 

lower than that of IBOVESPA during several stress episodes, particularly throughout extreme 

downturns.  This pattern suggests that the ISE exhibits lower sensitivity to adverse market shocks 

than the broader market benchmark during several stress episodes. 

Figure 2  

Conditional volatility estimated using EGARCH(1,1) models for the ISE and IBOVESPA 

indices.   

Note. Author’s elaboration based on B3 market data. 

4.2 ESG Behavior During Market Stress Episodes 

To explicitly assess ESG resilience, we conditioned the analysis on market-wide stress days, 

defined as the bottom 5% of IBOVESPA returns (see Section 3.4 for the rationale behind the 

threshold selection). Figure 3 overlays these stress days on the conditional volatility series.  

The volatility spikes coincide almost exclusively with identified stress periods, including the 

Global Financial Crisis (2008–2009), the Brazilian political and economic crisis (2015–2016), and 

the COVID-19 market shock in 2020, confirming that the stress definition captures economically 

meaningful downturns. Importantly, during these stress episodes, ISE’s conditional volatility 

remains systematically below that of IBOVESPA, indicating relative stability of the ESG index 

during market-wide distress.  

Figure 3 
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Conditional volatility series with highlighted market stress days defined by the bottom 5% 

of IBOVESPA returns.  

Note. Author’s elaboration based on B3 market data. Conditional volatility was estimated using EGARCH (1,1) 

models for the ISE and IBOVESPA return series. 

While the volatility analysis provides visual evidence of relative stability in the ESG index 

during market stress, the next section examines whether this stability translates into economically 

meaningful differences in returns between the ISE and the IBOVESPA. 

4.3 Return Spread Analysis: Normal vs. Stress Regimes 

This section analyzes the return spread between the ISE and the IBOVESPA. Figure 4 

presents boxplots of the return spread under normal market conditions and during market-wide 

stress episodes, defined as the bottom 5% of IBOVESPA returns. The market-wide stress 

specification is used because it constitutes the primary stress definition of the study and is directly 

linked to the main research question. Consequently, the graphical analysis focuses on this scenario. 

The alternative stress definitions (volatility-based stress and ESG-specific stress) are examined 

subsequently through formal statistical tests as robustness checks. 

 Under normal conditions, the spread is centered close to zero, indicating that the ESG index 

and the broader market exhibit similar average performance. The distribution is relatively 

dispersed, with both positive and negative outliers, suggesting that relative performance fluctuates 

considerably during stable market periods. 

In contrast, during market-wide stress periods the distribution shifts upward, and the median 
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spread becomes clearly positive. This indicates that the ISE tends to outperform the IBOVESPA 

on average during severe market downturns. The upward shift in the interquartile range further 

suggests that the relative performance advantage of the ESG index is not driven by isolated 

observations but reflects a broader change in the distribution of returns during market-wide stress 

episodes. Overall, the boxplot provides visual evidence that relative performance differences 

become more pronounced during extreme market conditions. 

Figure 4 

Distribution of the return spread (ISE – IBOVESPA) under normal and market-wide 

stress regimes 

Note. Author’s elaboration based on B3 market data. The figure compares the distribution of the return spread (ISE – 

IBOVESPA) under normal market conditions and market-wide stress episodes. 

While the boxplot provides a compact summary of central tendency and dispersion, it does 

not fully capture the shape of the underlying distribution. To further examine how the return spread 

behaves across regimes, Figure 5 further examines the distribution of return spreads under the 

market-wide stress specification. Because this scenario represents the central empirical setting of 

the study, additional graphical analysis is conducted to assess whether any observed differences 

reflect broad distributional shifts rather than isolated from extreme observations. While the figure 

focuses on market-wide stress, this specification represents the primary stress definition of the 
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study. The alternative stress definitions are examined later through formal statistical testing as 

robustness checks. 

Figure 5  

Histogram of the distribution of the return spread (ISE – IBOVESPA) under normal and 

market-wide stress conditions.  

Note. Author’s elaboration based on B3 market data. The figure compares the distribution of the return spread (ISE 

– IBOVESPA) under normal market conditions and market-wide stress episodes.

Figure 5 complements the previous analysis by illustrating the full distribution of the return 

spread under normal and market-wide stress conditions. The stress-period distribution is visibly 

shifted to the right relative to normal market conditions, indicating that positive values of the return 

spread occur more frequently during market-wide stress episodes. 

In practical terms, this pattern suggests that the ISE tends to perform relatively better than 

the IBOVESPA during severe downturns. While the graphical evidence indicates that the return 

spread becomes predominantly positive during stress episodes, formal statistical tests are required 

to assess whether these differences are statistically significant. The next section presents the results 

of these inferential tests. 

4.4 Statistical Inference 

While the graphical analysis focused exclusively on the market-wide stress specification, 
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this section extends the analysis to all three stress definitions introduced in Section 3.4. 

Specifically, formal statistical tests are conducted for: (i) market-wide stress episodes, which 

represent the primary specification of the study; (ii) volatility-based stress episodes; and (iii) ESG-

specific stress episodes, both of which serve as robustness checks. 

Table 2 reports the results of these tests, allowing the analysis to assess whether the relative 

performance patterns observed under market-wide stress remain consistent across alternative 

definitions of stress. 

Two complementary statistical approaches are employed because they evaluate different 

dimensions of relative performance. First, mean differences are tested using Newey–West adjusted 

standard errors (Newey & West, 1987), which account for heteroskedasticity and autocorrelation 

in daily returns. The Newey–West test evaluates whether the average return spread between the 

ISE and the IBOVESPA is statistically different from zero. 

Second, distributional differences are examined using the non-parametric Mann–Whitney U 

test. Unlike the Newey–West approach, the Mann–Whitney test does not focus exclusively on 

average performance but instead evaluates whether the overall distribution of return spreads differs 

across regimes. This test does not rely on normality assumptions and is particularly appropriate for 

heavy-tailed return distributions observed during stress periods. 

Taken together, these methods provide complementary evidence. While the Newey–West 

test assesses whether the average spread is significantly positive or negative, the Mann–Whitney 

test evaluates whether any observed differences are broadly distributed throughout the sample 

rather than being driven by a small number of extreme observations. 

Table 2  

Statistical comparison of ISE and IBOVESPA return spreads across different stress  

regimes using Newey–West and Mann–Whitney tests.  

Regime N 
NW Mean 

Spread 
NW t-

statistic 
NW p-
value 

MW p-value 
(ISE > IBOV) 

Market-Wide Stress (Bottom 5% 
IBOVESPA Returns) 

235 0.004254 7.051 
< 

0.001 
< 0.001 

Volatility-Based Stress (Top 5% 
Conditional Volatility) 

235 -0.000748 -1.298 0.194 0.643 

ESG-Specific Stress (Bottom 5% 
ISE Returns) 

235 0.000345 0.515 0.606 0.477 

Note. Author’s elaboration based on B3 market data. Market-wide stress corresponds to the bottom 5% of IBOVESPA 
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returns; volatility-based stress corresponds to periods of elevated conditional volatility (top 5% of the EGARCH 

conditional volatility distribution); ESG-specific stress corresponds to the bottom 5% of ISE returns.  

The results indicate that statistically significant differences emerge only during market-wide 

stress episodes. When stress is defined as the bottom 5% of IBOVESPA returns, the average return 

spread between the ISE and the IBOVESPA is positive and statistically significant at the 1% level 

according to the Newey–West test. The non-parametric Mann–Whitney test yields consistent 

evidence, rejecting the null hypothesis that the return distributions of the two indices are equal 

during these periods. 

In economic terms, the estimated spread reaches approximately 0.43% per day during 

market-wide stress episodes, suggesting that the ISE tends to outperform the IBOVESPA when 

markets experience severe downturns. This magnitude is economically meaningful given that it 

occurs during the most adverse market conditions identified in the sample, a setting in which 

downside protection becomes particularly relevant for portfolio allocation decisions (Albuquerque 

et al., 2020; Lins et al., 2017). Outside of these extreme conditions, however, no statistically 

significant differences between the indices are detected. 

Overall, these results indicate that differences in relative performance between the ISE and 

the IBOVESPA emerge primarily during systemic market downturns. The statistical evidence 

suggests that the ESG index tends to outperform the broader market specifically during extreme 

downside states, rather than exhibiting persistent outperformance across all market conditions.The 

results can be interpreted in light of the proposed hypotheses. The evidence is consistent with H1, 

as the ISE tends to exhibit slightly lower conditional volatility, particularly during stress periods. 

However, these differences are not consistently statistically significant and are not the primary 

driver of performance. In contrast, H2 is supported, as the ESG index exhibits statistically 

significant outperformance during market-wide stress episodes. 

These findings should be interpreted as evidence regarding the relative performance of the 

ISE and the IBOVESPA at the index level. They do not constitute direct evidence that specific 

ESG practices at the firm level cause superior performance during stress periods. 

5. Discussion

5.1 Discussion of Results 
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The empirical findings are broadly consistent with the proposed hypotheses, indicating that 

ESG-related outperformance in the Brazilian equity market is not uniformly distributed across 

market conditions but instead emerges under specific states of the market. Rather than reflecting 

a persistent performance differential, the results indicate that ESG-related effects become 

economically relevant primarily during periods of severe market dislocation. 

This pattern indicates that ESG-related advantages are linked to the nature of the underlying 

shock. Specifically, the evidence indicates that ESG resilience is associated with systemic 

downturns rather than with general periods of elevated volatility or portfolio-specific adverse 

events. The concentration of significance in extreme downside states highlights that ESG effects 

are conditional on the type of market stress rather than on volatility levels alone. 

The volatility analysis provides further insight into the proposed hypotheses. Although the 

ISE exhibits slightly lower conditional volatility, the absence of significant performance 

differences in volatility-based stress regimes suggests that ESG outperform is not driven by 

volatility reduction itself. Instead, the effect appears to be linked to how ESG-oriented firms are 

priced during sharp negative market shocks. Similarly, the lack of significance under ESG-specific 

stress definitions indicates that the effect does not arise from portfolio-specific downside 

insulation. 

A plausible explanation relates to differences in perceived firm quality and investor behavior 

under stress. During periods of extreme uncertainty, these characteristics may become more salient 

to investors, leading to a relative reallocation of capital toward firms perceived as more resilient. 

This dynamic can moderate the intensity of selloffs in ESG-oriented portfolios without implying 

superior performance under normal conditions. 

When contrasted with the evidence reported by Duttilo, Gattone, and Iannone (2025), a 

regime dependent interpretation emerges. In both contexts, ESG effects are not persistent across 

all market states. The Brazilian results, however, reveal a narrower concentration of statistical 

relevance, with significant differences confined to extreme market-wide downturns. The European 

evidence documents heterogeneous volatility responses across countries but does not indicate a 

universal ESG premium.  

These differences may reflect broader institutional distinctions between emerging and 

developed markets. European corporations operate within more harmonized regulatory and 

sustainability reporting frameworks, supported by stronger enforcement mechanisms and greater 
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institutional investor monitoring. Stronger legal protection of minority shareholders and more 

developed disclosure regimes have been shown to affect how governance-related information is 

incorporated into asset prices (La Porta et al., 1998; Leuz & Wysocki, 2016). More recently, 

mandatory non-financial disclosure requirements have further standardized ESG reporting in 

Europe, enhancing transparency and comparability (Christensen, Hail, & Leuz, 2021). In contrast, 

the Brazilian market exhibits higher macroeconomic volatility, greater sectoral concentration in 

commodity-driven industries, and more heterogeneous disclosure and sustainability practices 

across firms. In such an environment, ESG index inclusion may not continuously affect pricing 

under normal conditions. However, it may become more economically salient when systemic 

shocks intensify informational frictions and increase the importance of firm transparency and 

perceived quality. 

Overall, the empirical evidence supports a restrained and state-dependent interpretation of 

ESG resilience in the Brazilian equity market. The results do not indicate a generalized ESG 

premium or systematically lower risk across all market conditions. Instead, ESG-related 

advantages are statistically detectable only during severe market-wide downturns, reinforcing the 

importance of conditioning analyses on extreme states when evaluating sustainable investment 

strategies, particularly in emerging market contexts. 

6. Conclusion and limitations

6.1 Conclusion 

This study examines whether ESG-oriented investments exhibit outperformance during 

periods of market stress in the Brazilian equity market, with a focus on extreme downside events. 

Using daily data for the Brazilian Corporate Sustainability Index (ISE) and the IBOVESPA from 

2006 to 2024, the study evaluates whether the ISE, used as a market-based proxy for ESG-oriented 

investments, provides relative downside protection during market downturns rather than persistent 

outperformance across all market conditions. 

The empirical results indicate that ESG outperformance in Brazil is state-dependent. While 

the ISE does not significantly outperform the broader market during normal periods, it exhibits 

statistically significant relative outperformance during extreme market downturns, defined as the 

lower tail of market returns. Importantly, this effect is not observed under alternative definitions of 

stress, such as volatility-based or ESG-specific tail events. 
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 These findings contribute to the ESG and sustainable investing literature by helping 

reconcile mixed evidence regarding the performance of ESG-oriented indices during adverse 

market conditions. Rather than representing a consistent source of higher returns, ESG investments 

appear to provide relative protection when market conditions deteriorate. This highlights the 

importance of focusing on extreme market states when evaluating ESG strategies, particularly in 

emerging market contexts. 

 The findings also carry practical implications for investors. Rather than viewing ESG-

oriented investments as substitutes for traditional return-seeking strategies, the evidence suggests 

that ESG-oriented indices may serve as complementary portfolio components, particularly for 

investors concerned with downside risk, drawdowns, and capital preservation during periods of 

systemic market stress. For institutional investors and asset managers, the results indicate that ESG-

oriented allocations may contribute more through risk-management benefits during crises than 

through persistent excess returns. 

These findings are broadly consistent with the proposed hypotheses. While ESG-oriented 

assets tend to exhibit slightly lower volatility, this effect is not the main driver of performance. 

Instead, the results provide stronger support for the view that ESG relative performance emerges 

primarily during severe market downturns. 

6.2 Limitations 

 The analysis is conducted exclusively at the index level. Throughout the study, references 

to ESG-oriented investments relate specifically to the Brazilian Corporate Sustainability Index 

(ISE), which is used as a market-based proxy for ESG-oriented firms. Consequently, the findings 

should be interpreted as evidence regarding the behavior of ESG-oriented indices rather than direct 

evidence regarding the effects of specific ESG practices at the firm level. Given the 

multidimensional nature of ESG and the complexity of measuring environmental, social, and 

governance characteristics individually, identifying the causal mechanisms through which ESG 

practices may affect performance falls beyond the scope of the present study. 

Second, the focus on a single emerging market, Brazil, limits the generalizability of the 

findings to other institutional and regulatory environments. Differences in market structure, ESG 

reporting standards, and investor preferences may influence the extent to which similar results are 

observed elsewhere. 
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Third, stress episodes are identified using tail-based return thresholds and volatility-based 

criteria. Although these approaches are widely employed in the financial risk literature, alternative 

definitions based on macroeconomic conditions, liquidity measures, or systemic risk indicators 

may provide additional insights. 

Finally, the analysis does not explicitly control for traditional asset-pricing factors such as 

size, value, profitability, or momentum. Consequently, the results should be interpreted within the 

context of the empirical framework adopted and not as evidence of a causal relationship between 

ESG characteristics and financial performance. 
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APPENDIX 

APPENDIX A – LIST OF ABBREVIATIONS 

Abbreviation Full Term 

ESG Environmental, Social and Governance 

ISE Índice de Sustentabilidade Empresarial 

ISE B3 Índice de Sustentabilidade Empresarial da B3 

IBOV Índice Bovespa 

IBOVESPA Índice Bovespa 

B3 Brasil, Bolsa, Balcão 

EGARCH Exponential Generalized Autoregressive Conditional Heteroskedasticity 

GARCH Generalized Autoregressive Conditional Heteroskedasticity 

ARCH Autoregressive Conditional Heteroskedasticity 

VaR Value at Risk 

CVaR Conditional Value at Risk 

ES Expected Shortfall 

DCC Dynamic Conditional Correlation 

CSR Corporate Social Responsibility 

PRI Principles for Responsible Investment 

GSIA Global Sustainable Investment Alliance 

OLS Ordinary Least Squares 

PDF Probability Density Function 

CDF Cumulative Distribution Function 

NW Newey–West 

NWS Newey–West Spread 

NWT Newey–West Test Statistic 

NWP Newey–West p-value 

MW Mann–Whitney 

MWU Mann–Whitney U Statistic 

MWP Mann–Whitney p-value 

H0 Null Hypothesis 

H1 Alternative Hypothesis 1 

H2 Alternative Hypothesis 2 

BRL Brazilian Real 

USD United States Dollar 

COVID-19 Coronavirus Disease 2019 

OECD Organisation for Economic Co-operation and Development 

UN United Nations 

IFRS International Financial Reporting Standards 

ISSB International Sustainability Standards Board 
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SDGs Sustainable Development Goals 

MSCI Morgan Stanley Capital International 

FTSE Financial Times Stock Exchange 

AUM Assets Under Management 

CAPM Capital Asset Pricing Model 

ROA Return on Assets 

ROE Return on Equity 

EPS Earnings per Share 

GDP Gross Domestic Product 

FDI Foreign Direct Investment 

N Sample Size 

α Alpha (Intercept / Significance Level) 

β Beta (Sensitivity Coefficient) 

γ Gamma (Leverage Parameter in EGARCH) 

σ² Conditional Variance 

σ Conditional Standard Deviation 

ε Error Term 

t Time Period 

p-value Probability Value 

CI Confidence Interval 
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APPENDIX B – KEY CONCEPTS AND DEFINITIONS 

Concept Definition Main Reference 

ESG Investing 
Investment approach incorporating environmental, 
social, and governance considerations into 
portfolio selection and risk assessment. 

Friede et al. (2015); 
Brooks & Oikonomou 
(2018) 

ESG Resilience 

Ability of ESG-oriented portfolios to provide relative 
protection during adverse market conditions 
through lower downside risk, lower volatility, or 
superior relative performance. 

Albuquerque et al. 
(2020); Lins et al. 
(2017) 

Market Stress 
Periods characterized by heightened volatility, 
sharp market declines, elevated uncertainty, and 
increased co-movement across assets. 

Acerbi & Tasche 
(2002); Adrian & 
Brunnermeier (2016) 

Market-Wide 
Stress 

Extreme negative market states affecting the 
overall market. In this study, market-wide stress is 
defined as the bottom 5% of IBOVESPA returns. 

Acerbi & Tasche 
(2002); Adrian & 
Brunnermeier (2016) 

Tail Event 
Observation located in the extreme lower tail of the 
return distribution. 

Acerbi & Tasche 
(2002) 

Tail Risk 
Risk associated with rare but severe losses 
occurring during extreme market conditions. 

Acerbi & Tasche 
(2002) 

Downside 
Protection 

Ability to experience smaller losses than a 
benchmark during market downturns. 

Albuquerque et al. 
(2020); Broadstock et 
al. (2021) 

Conditional 
Analysis 

Analysis performed under specific market states 
rather than over the entire sample. 

Engle (2002) 

Unconditional 
Analysis 

Analysis based on average performance across all 
observations regardless of market conditions. 

Engle (2002) 

State-
Dependent 
Performance 

Performance that varies according to market 
conditions rather than remaining constant through 
time. 

Pastor et al. (2021) 

Leverage Effect 
Phenomenon whereby negative shocks increase 
future volatility more than positive shocks of equal 
magnitude. 

Nelson (1991) 
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APPENDIX C – THEORETICAL FOUNDATIONS OF ESG PERFORMANCE 

Theory / View Main Argument Authors 

Stakeholder 
View 

Strong stakeholder relationships improve resilience, 
trust, and firm performance during adverse 
conditions. 

Lins et al. (2017); 
Albuquerque et al. 
(2020) 

Governance 
View 

Strong governance reduces agency costs and 
improves firm quality. 

Gompers et al. 
(2003); Fama & 
French (2007) 

Risk-Mitigation 
View 

ESG characteristics reduce exposure to operational, 
regulatory, and reputational risks. 

Albuquerque et al. 
(2020); Bae et al. 
(2021) 

Materiality View 
ESG creates value only when sustainability issues 
are material to the firm’s industry. 

Khan et al. (2016) 

Risk-Premium 
View 

ESG investors may accept lower expected returns 
in exchange for sustainability preferences. 

Pastor et al. (2021) 

Firm-Quality 
View 

ESG performance may simply reflect underlying firm 
quality rather than independent ESG effects. 

Khan et al. (2016); 
Pastor et al. (2021) 

Sector-
Composition 
View 

ESG performance may be driven by sector 
allocation rather than sustainability characteristics. 

Bouslama & Lee 
(2021) 

Crisis-
Protection View 

ESG-oriented investments may provide relative 
downside protection during market crises. 

Albuquerque et al. 
(2020); Broadstock 
et al. (2021); Bae et 
al. (2021) 
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APPENDIX D – VARIABLES AND STRESS MEASURES 

Variable Definition 

ISE Return Daily return of the Brazilian Corporate Sustainability Index (ISE). 

IBOVESPA Return Daily return of the IBOVESPA market benchmark. 

Log Return Continuously compounded return calculated from daily prices. 

Conditional Volatility Time-varying volatility estimated through the EGARCH model. 

Spread Difference between ISE and IBOVESPA returns. 

Relative Performance Performance of the ISE relative to the IBOVESPA. 

Downside Risk Exposure to extreme negative return realizations. 

Market-Wide Stress Bottom 5% of IBOVESPA returns. 

ESG-Specific Stress Bottom 5% of ISE returns. 

Volatility Stress Top 5% of observations based on estimated EGARCH volatility. 

Tail Event Observation belonging to the lower tail of the return distribution. 

Extreme Downside 
Event 

Severe negative market realization included in the stress sample. 
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APPENDIX E – STATISTICAL PROCEDURES EMPLOYED 

Method Purpose Reference 

Log Returns 
Transformation used to improve 
statistical properties of financial time 
series. 

Campbell, Lo, & 
MacKinlay (1997) 

Value-at-Risk (VaR) 
Measures the loss threshold not 
expected to be exceeded at a given 
confidence level. 

Jorion (2007) 

Conditional Value-at-Risk 
(CVaR) / Expected 
Shortfall 

Measures the average loss beyond the 
VaR threshold. 

Acerbi & Tasche 
(2002) 

EGARCH 
Models conditional volatility while 
capturing asymmetric responses to 
shocks. 

Nelson (1991) 

Histogram Analysis 
Evaluates the shape, skewness, and tail 
behavior of return distributions. 

Campbell et al. (1997) 

Boxplot Analysis 
Identifies dispersion and extreme 
observations. 

Tukey (1977) 

Newey-West Test 
Tests mean differences while correcting 
for heteroskedasticity and 
autocorrelation. 

Newey & West (1987) 

Mann-Whitney U Test 
Compares distributions without requiring 
normality assumptions. 

Mann & Whitney 
(1947) 
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APPENDIX F – ISE B3 SCREENING FRAMEWORK 

Dimension Examples of Evaluation Criteria 

Environmental 
Climate strategy, greenhouse gas emissions, waste management, 
environmental compliance. 

Social 
Human capital development, diversity, labor practices, stakeholder 
engagement. 

Governance Board structure, ethics, transparency, shareholder rights, accountability. 

Transparency ESG disclosure quality, reporting practices, communication with investors. 

Risk Management 
Internal controls, compliance systems, risk monitoring, sustainability 
governance. 

Corporate 
Sustainability 

Integration of sustainability principles into business strategy and operations. 
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