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1. Introduction

The global financial ecosystem is undergoing a profound transition, marked by a decisive shift toward
sustainable and responsible investment practices. This paradigm recognises that a conventional
system, focusing primarily on economic returns, is incomplete without accounting for Environmental,
Social, and Governance (ESG) factors. ESG criteria, which assess a company’s commitment to
corporate responsibility and sustainability, are no longer peripheral concerns but core determinants of
long-term value, risk, and resilience (Eccles et al., 2014; Clark et al., 2015). The emergence of ESG
ought to be gleaned through various theoretical perspectives. Stakeholder theory posits that firms
create sustainable value by addressing diverse stakeholders (Freeman, 1984). Similarly, Legitimacy
theory explains that firms adopt ESG practices to uphold social approval and adhere to social
expectations (Suchman, 1995). Thus, it is strengthening corporate legitimacy and public trust.
Furthermore, signalling theory posits that ESG disclosure serves as a signal of ethical conduct and
transparency (Spence, 1973). In India, the relevance of ESG has grown enormously in recent years.
ESG criteria have transitioned from peripheral concerns to strategic imperatives, particularly in
regulatory, labour and governance-related aspects. Regulatory initiatives, notably mandatory Business
Responsibility and Sustainability Report (BRSR) disclosures, have enhanced transparency and
reinforced firms to align their objectives with ESG goals (SEBI, 2021). These disclosures compel
firms to report their ESG performance systematically, thereby improving accountability and aligning
firms with global standards. Consequently, ESG has turned into a crucial part of business practice and
financial decisions in India. Hence, these initiatives have pushed Indian companies closer to global
sustainability norms. Further, these efforts reinforce India’s alignment with Sustainable Development
Goals (SDGs) and support inclusive and sustainable growth by 2030. Thus, these initiatives
strengthen corporate accountability and expedite progress toward the SDG targets.

Previous studies showed that firms with superior ESG performance tend to have reduced risk
exposure, lower capital cost, and stakeholder trust (Clark et al., 2015; Lunawat and Lunawat, 2022).
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These advantages stem from improved risk mitigation and better regulatory compliance (Broadstock
et al., 2021; Clark et al., 2015). Consequently, this shift has encouraged investors to evaluate how
companies manage environmental risks, treat stakeholders, and maintain ethical governance factors
that are recognised as critical for sustainable growth and financial resilience. In contrast, some studies
contended that prioritising social and environmental objectives beyond a certain level may undermine
the profit-maximisation of a firm (Friedman, 1970). Accordingly, prior research revealed that higher
ESG can be linked with lower or insignificant returns due to the costs of non-financial priorities.
(Brammer et al., 2006; Revelli and Viviani, 2015; Vuppuluri and Pandey, 2024).

Thus, earlier literature remains inconclusive. Moreover, most prior studies have relied on a static
analytical framework, thereby overlooking dynamic interaction. Further, in the Indian context,
empirical evidence remains scarce, especially amid recent regulatory development, notably mandatory
ESG disclosure. By incorporating recent data from January 2021 to March 2025, this study seeks to
address the prevailing empirical gap. Hence, study objectives are adhered to, offering deeper insights
into the dynamic interaction between indicators of sustainable performance and the Indian stock
market.

2. Review of Literature

Early studies by Derwall et al. (2005) demonstrated that a portfolio with superior environmental
performance outperformed conventional benchmarks, indicating that sustainability-driven efficiency
gains enhance long-term firm value. Similarly, subsequent studies reported a generally positive
association between ESG performance and financial outcomes (Fride et al., 2015; Lins et al., 2017;
Lunawat and Lunawat, 2022; Broadstock et al., 2021). Further research at the Cross-country and firm-
level stated that ESG adherence is positively associated with profitability and stakeholder trust (Wang
et al., 2022; Soana, 2011). Khan et al., (2016); Sunitha et al. (2024); Bhavasar and Shah, (2025)
revealed that ESG disclosure is positively associated with ROA and ROE. They highlighted that ESG
disclosure serves as a credible insight for stakeholders, thereby minimising information asymmetry
and positively influencing firm performance. Engle et al. (2020) and Ding et al., (2021) revealed that
businesses with elevated ESG are resilient to financial upheaval and lower downside exposure.
Makkar et al., (2023) found that sustainable indices outperformed standard indices in terms of risk-
adjusted return and resilience, especially during the COVID-19. Conversely, the classical view
articulated by Friedman (1970) contended that an excessive emphasis on social objectives could divert
resources away from profit maximisation. Similarly, Brammer et al., (2006) and Hong and
Kacperczyk (2009) revealed that firms exhibiting higher social performance might, in certain
contexts, experience lower stock returns, thereby indicating potential costs associated with
overinvestment in non-financial objectives. This highlights that capital markets may penalise firms
whose social initiatives are perceived as misaligned with shareholder value. Moreover, Revelli and
Viviani (2015) and Kurnoga et al., (2022) argued that the linkage between ESG performance and
financial outcomes varies contingent upon market conditions and geographical settings. Furthermore,
Vuppuluri and Pandey (2024) reported an insignificant or negative association between ESG scores
and firm performance indicators, i.e., ROA and ROE. Their findings imply that ESG performance
does not necessarily translate into improved firm profitability. Therefore, prior literature indicates that
the financial impact of ESG practices is not uniformly positive, while others report negative or
insignificant effects. These findings are shaped by firm-specific strategies and stakeholder
expectations. Further, most studies focus on developed economies, with limited evidence on emerging
economies such as India. Moreover, prior studies have relied on a static analytical framework, thereby
overlooking dynamic interaction. Thus, the dynamic relationship between the stock market and
sustainable performance remains underexplored. Consequently, these mixed outcomes underscore the
need for a nuanced evaluation of ESG initiatives and their interaction with the Indian equity market.
Hence, the study has the following objectives:

e To examine the association between indicators of sustainable performance and the Indian

stock market.
o To assess the directionality and nature of causal linkages between indicators of sustainable
performance and the Indian stock market.
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3. Research Methodology
3.1. Variables and Period

This study is based on secondary data comprising daily closing prices from January 2021 to March
2025. For a sustainable performance indicator, the BSE 100 ESG index has been chosen. It represents
the overall sustainability perspective of ESG-compliant companies. Furthermore, the Sensex and BSE
500 indices have been opted as a representation of the Indian stock market. Here, Sensex represents
leading large-cap firms and serves as a benchmark for overall market movements. Whereas, BSE 500
captures broader market dynamics across all capitalisation segments. In addition, these indices enable
an examination of how sustainability-focused companies and broad market trends affect and interact
with each other.

Table 1: Variables Description

SI. No. Variables Description Notation
1. Natural logarithm of Daily Return on BSE Sensex It
ii. Natural logarithm of Daily Return on BSE 500 r_B500;
iil. Natural logarithm of Daily Return on BSE 100 ESG r_ESG,

Source: Authors’ collection.

Furthermore, the daily returns for each index are estimated using the formula listed below

rt=Ln( P1"icet )

Prices_q

Where, Price,= closing price of the respective index at time t. Price;_;= closing price of respective
index at time t-1. Ln= Natural logarithm.

3.2. Data Source
The data on selected indices have been collected from the websites of BSE.
3.3. Tools for the Study

Several statistical tools have been used for analysing the dataset. Initially, descriptive statistics have
been computed to outline the basic features of variables. As the study uses time series data, unit root
tests have been carried out to assess stationarity and integration order. For this purpose, Augmented
Dickey-Fuller (ADF) and Phillips-Perron (PP) have been employed. Thereafter, the Vector
Autoregressive (VAR) model has been applied to capture bivariate associations among the variables
(Stock & Watson, 2001). Thus, the VAR(p) model is specified for the Sensex (r;) and BSE 100 ESG
(r_ESG;), where each variable depends on its own and the other variable’s lagged values. The model
is expressed as:

Tye=C +B11iTie—i T P12i T ESGo i+ &1t (N [i=1,2,.....p]

T_ESGyt = €3 + Po1iTip—i + Bazi T ESGy i+ €x¢...... 2) [=12,....p]

Where,

r; tand r_ESG; (= two endogenous variables at time t.

c;and c,= intercept terms.

B11and B, j=coefficient of each variable’s own i lag.

B2 i=coefficient of the i lag of r_ESG,on r;.

B2y i=coefficient of the i lag of ryon r_ESG,

€, tand €, ¢ = error terms.

Subsequently, a separate VAR(p) model is specified for the BSE 500 (r_B500,) and BSE 100 ESG
(r_ESG,), following the same dynamic structure. The model is expressed as:
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T_BSOOl't = + ‘811',: T_BSOOLt_i + Blz,i T—ESGZ,t—i + El,t ....... (3) [l: 1,2,....,p]
T_ESGZ't =C + ﬁ21'i T‘_BSOOlrt_i + ﬁzzli T—ESGZ,t—i + Szrt.........(4) [1: 1,2,....,p]

Where,

r_B500, tand r_ESG; = two endogenous variables at time t.
c;and c,= intercept terms.

B11iand B, ;= coefficient of each variable’s own i lag.
B12,;= coefficient of the i lag of r_ESG,on r_B500;.

B21,i= coefficient of the i lag of r_B500;0n r_ESG,

€; tand €, ¢ = error terms.

Additionally, the VAR-Granger Causality test has been applied on the estimated VAR(p) model to
identify the direction of short-run causality among the variables (Stock & Watson, 2001). Since
autoregressive models are sensitive to lag length, the Akaike Information Criterion (AIC) and
Schwarz Information Criterion (SIC) have been used for optimal lag selection. Furthermore,
diagnostic tests have been undertaken to assess the reliability and stability of the model. The serial
correlation LM test and heteroskedasticity test have been employed to examine autocorrelation and
constancy of error variance, respectively. Additionally, the inverse roots polynomial test has been
performed to satisfy the stability conditions of the model.

4. Results and Discussion

Table 2: Descriptive Statistics

Statistic r: r_B500, r_ ESG,

Mean 0.000457 0.000572 0.000517
Median 0.000519 0.001229 0.000846
Maximum 0.048802 0.040754 0.043858
Minimum -0.059119 -0.069614 -0.053249
Std. Dev. 0.009105 0.009262 0.009096
Skewness -0.415084 -0.892853 -0.496054
Kurtosis 6.973478 8.270798 6.459546
Jarque—Bera 722.2727 1357.521 566.6824
Prob. 0.0000 0.0000 0.0000

Source: Authors’ compilation.

From Table 2, the mean and median values of all return series, namely Sensex returns (r;), BSE 500
returns (r_B500;), and ESG index returns (r_ESG;y), have been found to be very close to zero. This
indicates that returns remain centred around zero. The maximum and minimum values have shown
noticeable fluctuations in all indices during the sample period. All series have been negatively
skewed, indicating asymmetry toward left tails. The kurtosis values have been found to be much
higher than the reference value of three, indicating a highly leptokurtic distribution. Furthermore, the
Jarque-Bera statistics have been found to be significant for all variables, confirming that none of the
series follows normality.

Table 3: Results of Unit Root Test

ADF Test (t-Stat.) PP Test (Adj. t-Stat.)
Returns Result
Intercept Intercept With Intercept Intercept With
Without Trend Trend Without Trend Trend
T -31.82170* -31.81131%* -31.82048* -31.80980* 1(0)
(0.0000) (0.0000) (0.0000) (0.0000)
4
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r_B500, -31.29666* -31.29208* -31.28144* -31.27665* 1(0)
(0.0000) (0.0000) (0.0000) (0.0000)

r_ESG, -31.85343* -31.84787* -31.85376* -31.84822% 1(0)
(0.0000) (0.0000) (0.0000) (0.0000)

Note: () MacKinnon (1996) one-sided p-values;

* Significant at 1% level; ** Significant at 5% level; 1(0): Stationary at level.

Source: Authors’ compilation.

From Table 3, the results of the Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root
tests have been found statistically significant at the 1% level under both intercept and trend

specifications, indicating that all selected variables are stationary at their levels, i.e., I(0). This implies
that data series are suitable for further time series modelling.

Table 4: Result of VAR Lag Order Selection (Sensex and ESG Index)

Lag AIC SIC

0 -13.98805 -13.97852
1 -13.98866 -13.96008
2 -14.23794 -14.19030
3 -14.23789 -14.17119
4 -14.29384 -14.20809*
5 -14.29314 -14.18833
6 -14.29905 -14.17519
7 -14.29285 -14.14993
8 -14.31515* -14.15317
9 -14.30775 -14.12672
10 -14.30887 -14.10878
11 -14.30150 -14.08236
12 -14.29579 -14.05759

Note: * Indicates lag order selected by the criterion.
Source: Authors’ compilation.

From Table 4, the VAR lag order selection for r and r ESG¢ has shown a divergence between AIC and
SIC, with AIC favouring lag 8 and SIC selecting lag 4. However, to avoid over-parameterisation, the
SIC model (lag 4) has been preferred for VAR estimation.

Table 5: Results of Vector Autoregressive Model (Sensex and BSE 100 ESG)

Independent Variables Dependent Variables

rt T_ESGt
1 (-1) -0.005256 [-0.10292] 0.103566 [1.90605]
1t (-2) -0.542608* [-10.5746] -0.082088 [-1.50353]
1t (-3) -0.053619 [-1.08562] -0.053714 [-1.02212]
1t (-4) -0.174285%* [-3.54130] -0.017539 [-0.33494]
r_ESG; (-1) 0.047011 [0.96404] -0.059830 [-1.15310]
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r_ESG, (-2) 0.588516* [12.0153] 0.039167 [0.75154]
r_ESG, (-3) -0.028975 [-0.56051] -0.036834 [-0.66968]
r_ESG, (-4) 0.301173* [5.85535] 0.083180 [1.51989]
C 0.000341 [1.28462] 0.000514 [1.81963]

Note: * Significant at 1% level; ** Significant at 5% level; [ ] t-statistics.
Source: Authors’ compilation.

From Table 5, Sensex returns (r;) have been significantly affected by their own past values, with the
second and fourth lags showing negative effects. Meanwhile, lagged r ESG; have been found to exert
positive effects on 1, indicating that the past performance of ESG firms enhances Sensex. For ESG
returns (r_ESG;), none of the lags of either r; or r ESG; has been statistically significant. This
indicates that ESG returns have not been altered by past values of either itself or Sensex during the
period.

Table 6: Results of VAR Granger Causality (Sensex and BSE 100 ESG)

Independent Variable Dependent Variables

T, r_ESG,
r_ESG, 152.5013* (0.0000) —
T — 9.636005** (0.0470)

Note: * Significant at 1% level; ** Significant at 5% level; () Probability values.
Source: Authors’ compilation.

Although from Table 6, a significant bidirectional causal link has been found between r ESG; and r..
This finding indicates that past values of each series influence the short-run dynamics of the other.

Table 7: Results of VAR Residual Serial Correlation LM Test

Lags LM Test Statistics
1 7.6478 (0.105)
2 6.2026 (0.184)
3 8.2235 (0.084)
4 7.7785 (0.100)

Note: () P-values.
Source: Authors’ compilation.

Table 8: Results of VAR Residual Heteroskedasticity Tests (Includes Cross Terms)

Test Chi-square Statistic df Prob.

Joint Test 148.3015 132 0.158

Source: Authors’ compilation.

INnverse Roots of AR Characteristic Polymomial
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Figure 1: Inverse Roots of AR Characteristic Polynomial
Source: Authors’ work.
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From Table 7, the LM test confirms the absence of serial correlation in residuals up to lag 4. Further,
Table 8 reveals that the chi-square statistic is insignificant at 5% level, indicating the absence of
heteroskedasticity in residuals. Figure 1 shows that all plotted points lie inside the unit circle,
indicating stability of the model. Therefore, diagnostic tests imply that the VAR model is properly
specified.

Table 9: Result of VAR Lag Order Selection (BSE 500 and ESG Index)

Lag AIC SIC

0 -13.86829 -13.85876
1 -13.86622 -13.83764
2 -14.09982 -14.05218*
3 -14.09821 -14.03151
4 -14.13508 -14.04933
5 -14.13884 -14.03403
6 -14.14076 -14.01689
7 -14.13758 -13.99466
8 -14.15602* -13.99404
9 -14.15095 -13.96992
10 -14.14787 -13.94779
11 -14.14269 -13.92354
12 -14.14082 -13.90262

* Indicates lag order selected by the criterion.
Source: Authors’ compilation.

From Table 9, VAR lag order selection for r B500; and r ESG: has also revealed a divergence
between AIC and SIC, with AIC favouring lag 8 and SIC selecting lag 2. Similarly, we have selected
the SIC model (lag 2) to avoid model complexity and over-parameterisation for VAR estimation.

Table 10: Results of Vector Autoregressive Model (BSE 500 and BSE 100 ESG)

Dependent Variables
Independent Variables
r_B500, r_ESG,

r_B500; (-1) -0.022810 [-0.52097] 0.058045 [1.28431]
r_B500; (-2) -0.364281* [-8.31848] -0.044404 [-0.98232]
r_ESG; (-1) 0.068599 [1.53857] -0.026416 [-0.57397]
r_ESG; (-2) 0.471511* [10.5666] 0.004447 [0.09655]
C 0.000503 [1.84037] 0.000508 [1.80153]

Note: * Significant at 1% level; ** Significant at 5% level; [ ] t-statistics.
Source: Authors’ compilation.

From Table 10, BSE 500 returns (r_B500,) have been adversely associated with their own second lag
but positively affected by lagged r ESG.. This indicates that previous ESG performance supports
overall market returns while self-correction constrains it. For the ESG return (r_ESGy), none of the
lags of BSE 500 or ESG returns have been statistically significant. This finding indicates that ESG
returns remain largely unaffected by former market or ESG movements.
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Table 11: Results of VAR Granger Causality (BSE 500 and BSE 100 ESG)

Dependent Variables
Independent Variable
r_B500, r_ESG,
r_ESG; 112.5125%* (0.0000) —
r_B500; — 2.717427 (0.2570)

Note: * Significant at 1% level; ** Significant at 5% level; () Probability values.
Source: Authors’ compilation.

From Table 11, the results have demonstrated significant unidirectional causality from r ESG; to
r_B500, indicating that ESG returns affect overall market returns in the short run.

Table 12: Results of VAR Residual Serial Correlation LM Tests

Lags LM Test Statistics
1 5.4742(0.242)
2 7.5357 (0.109)

Note: () P-values.
Source: Authors’ compilation.

Table 13: Results of VAR Residual Heteroskedasticity Tests (Includes Cross Terms)
Test Chi-square Statistic df Prob.

Joint Test 51.3022 42 0.116

Source: Authors’ compilation.
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Figure 2: Inverse Roots of AR Characteristic Polynomial
Source: Authors’ work.

From Table 12, the LM test confirms the absence of serial correlation in residuals up to lag 2. Further,
Table 13 reveals that the chi-square statistic is insignificant at 5% level, indicating the presence of
homoskedasticity in residuals. Figure 2 shows that all points lie within the unit circle, indicating
stability of the model. Therefore, diagnostic tests suggest that the VAR model is appropriately
specified.

5. Conclusion

This study examined the association and short-run causal linkages between the ESG Index and major
Indian market indices from January 2021 to March 2025. The empirical results provide important
insights into the role of ESG-oriented investments within the Indian equity market. Descriptive
statistics revealed that return distributions across chosen indices are characterised by negatively
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skewed, leptokurtosis, and non-normality. Moreover, unit root tests confirmed stationarity at levels,
enabling VAR-based analysis.

VAR estimates disclosed that lagged ESG returns exert a positive influence on both Sensex and BSE
500 returns, underscoring that ESG-compliant firms respond to market movements. Additionally,
Granger causality results revealed a bidirectional causality between ESG returns and Sensex returns.
In contrast, a unidirectional causality from ESG returns to BSE 500 returns is observed. These
findings imply that ESG outcomes play an active role in shaping short-run market dynamics. Notably,
ESG returns are not significantly influenced by past movements of market indices, reflecting their
distinct informational content. This study has profound managerial implications; Since ESG
integration enhances information transparency and market efficiency, thereby becoming increasingly
pertinent in the Indian equity market. Therefore, policymakers should strengthen ESG disclosure
standards and ensure uniform reporting. Firms are also encouraged to integrate ESG factors, given
their growing influence on market dynamics. Thus, investors would take well-informed decisions
regarding ESG performance and market movements. However, the analysis is confined to aggregate
index-level data, thereby overlooking sectoral variations. This study is also limited to the Indian
market and doesn’t capture ESG and market movements across various countries. Therefore, future
research may incorporate sector-specific, cross-country comparisons and longer time horizons to offer
in-depth insights into ESG-market linkage.
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