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Abstract: In this study, we examined whether environmental, social, and governance (ESG)
performance enhances firm value and reduces market risk in an emerging market context characterized
by institutional frictions and information asymmetry. Using an unbalanced panel of 157 non-financial
firms listed on the Indonesia Stock Exchange (IDX) over the period 2016-2024 (1,256 firm-year
observations), we employed fixed-effects and dynamic System GMM estimations to address unobserved
heterogeneity and endogeneity. ESG performance was proxied by Refinitiv ESG scores; firm value and
risk were measured by Tobin’s Q, return on assets (ROA), and annualized stock return volatility. The
findings indicated that ESG performance was positively associated with firm value and accounting
performance, while significantly reducing market risk. These results were robust across alternative model
specifications, lag structures, and estimation techniques. However, the effects were conditional on
disclosure credibility and institutional quality, indicating that ESG signals were only partially priced in
this emerging market context. We advance the literature by integrating firm value and market risk within
a unified empirical framework and by conceptualizing ESG as a context-dependent signal rather than a
universally efficient mechanism, providing novel evidence from an emerging market over an extended
period (2016-2024) and highlighting the role of institutional constraints and information asymmetry in
shaping ESG effectiveness.
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1. Introduction

Environmental, social, and governance (ESG) factors have emerged as fundamental criteria in
evaluating corporate performance and guiding investment strategies on a global scale. The growing
integration of ESG metrics into institutional investment portfolios reflects a broader recognition that
sustainable practices can influence financial performance and risk management. Institutional investors,
asset managers, and regulatory bodies increasingly demand that firms disclose ESG-related
information to assess not only ethical alignment but also potential financial benefits, including
enhanced firm value and reduced market risk. Although a substantial body of research has documented
the positive impact of ESG in developed markets, researchers largely presume that ESG information
is efficiently and uniformly priced across markets (Chau et al., 2025; Goldstein et al., 2022; Krueger
et al., 2024; Ruan et al., 2025). This assumption overlooks potential heterogeneity in the financial
outcomes of ESG adoption, particularly within emerging economies characterized by institutional
frictions, information asymmetry, and regulatory constraints.

This distinction between emerging and mature markets is not incidental to the research design; it
is central to it. In mature markets, ESG information is typically processed by deep, liquid capital
markets with strong disclosure enforcement, active short-selling, and sophisticated institutional
investors, conditions under which ESG signals are more likely to be quickly and efficiently
incorporated into prices and to translate into measurable reductions in the cost of capital. Emerging
markets such as Indonesia differ systematically on each of these dimensions: Enforcement of
disclosure rules is comparatively weaker, ownership is often concentrated in family or state hands,
analyst coverage is thinner, and verification infrastructure for sustainability claims (assurance
providers, specialised ESG analysts) is less developed. As a result, the same underlying ESG
performance may generate a smaller, noisier, or more delayed valuation and risk response than in
developed-market settings, and the relationship may depend more heavily on firm-level and
institutional moderators such as disclosure credibility. Testing the ESG-value and ESG-risk
relationships in this setting therefore does not merely extend prior developed-market findings to a new
geography; it tests whether the theoretical mechanisms (efficient signaling and stakeholder pricing)
operate as posited when institutional quality is lower, and it enables the study to identify the boundary
conditions under which ESG effects strengthen, weaken, or reverse.

Empirical investigations reveal that ESG effects on firm value and market risk are highly
heterogeneous in these contexts. Some firms experience substantial value gains while others
demonstrate muted or even negative outcomes, attributable to inconsistent reporting standards, weak
enforcement mechanisms, and limited verification practices (Primasari & Prasasti, 2024; Singhania et
al., 2024). These findings illuminate a critical empirical gap: The prevailing literature is predominantly
concentrated on developed markets, leaving the contextual effectiveness of ESG largely unexplored in
settings with lower institutional quality. Notably, this heterogeneity is not confined to large, publicly
listed firms in emerging markets: Comparable moderation effects have been documented among
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European ESG-rated companies, where the credibility of social and ethical practices conditions the
strength of the environmental disclosure-financial performance nexus (Chouaibi et al., 2022), and
among small and medium-sized enterprises, where ESG engagement shapes financial outcomes and
the cost of capital in ways that depend on firm-specific characteristics rather than operating uniformly
(Rossi et al., 2025). This cross-context evidence reinforces the case for examining ESG effectiveness
as a conditional, rather than universal, phenomenon.

The global relevance of ESG is underscored by its rapid growth in asset allocation. ESG-based
investments reached USD 35 trillion in 2020 and are projected to surpass USD 50 trillion by 2025,
representing over one-third of global assets under management (GSIA, 2022). Within the Asia-Pacific
region, ESG assets are expanding at an annual rate exceeding 30%, reflecting escalating interest in
sustainable finance (OECD, 2023). However, emerging economies, including Indonesia, continue to
exhibit relatively low levels of ESG integration. Empirical evidence from Indonesia indicates
substantial variability in ESG adoption and disclosure quality across firms, with inconsistencies in
completeness, comparability, and verification contributing to mixed financial outcomes (Eng et al.,
2022). This heterogeneity accentuates the necessity for context-specific empirical analyses capable of
capturing the differential effects of ESG in environments where market participants encounter noisy,
partially verified signals that are incompletely incorporated only into asset prices.

Indonesia, as one of the largest emerging economies in Southeast Asia, provides a compelling
context for examining the financial relevance of ESG disclosures. The Government of Indonesia, in
collaboration with the Financial Services Authority (OJK), has enacted several regulations to enhance
sustainability reporting, most notably POJK No. 51/POJK.03/2017, which mandates the publication of
sustainability reports by financial institutions and publicly listed companies (OJK, 2017). Despite these
regulatory measures, ESG disclosure practices remain heterogeneous, with persistent challenges related
to consistency, comparability, and credibility. This creates an environment of low signal reliability and
potential mispricing, in which investors may encounter difficulties in effectively interpreting ESG
disclosures, thereby attenuating their informational value and market impact (Eng et al., 2022).

Against this backdrop, the primary research question addressed in this study is: To what extent
does ESG performance influence firm value and market risk in an emerging market with evolving
institutional quality? In this study, we adopt a panel data approach encompassing non-financial firms
listed on the IDX over the extended period 20162024 to examine this relationship empirically. The
extended sample period is particularly important as it captures the gradual institutionalisation of ESG
reporting following the enactment of POJK No. 51/POJK.03/2017, as well as the disruption and
recovery associated with the COVID-19 pandemic, thereby providing a more comprehensive and
temporally diverse basis for inference. Unlike researchers who assume efficient ESG pricing, we
conceptualize ESG as a context-dependent signal whose economic impact may be attenuated but
remains significant in institutional environments characterized by frictions and imperfect information.

Our objectives of this study are threefold: First, to identify boundary conditions in emerging
markets where institutional quality mediates the relationship between ESG signals and market
outcomes; second, to examine the joint effects of ESG performance on firm value and market risk
within a unified analytical framework; and third, to provide evidence on how ESG operates under
conditions of imperfect information and limited disclosure credibility. Our principal contributions are
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our focus on the conditional effectiveness of ESG in an emerging market setting and the integration of
a multi-layered identification strategy to address endogeneity concerns.

Despite a growing body of ESG research, three gaps motivate this design. First, most evidence is
drawn from developed markets with mature regulatory systems, limiting the generalizability of findings to
emerging economies with different institutional characteristics. Second, relatively few researchers examine
the joint effects of ESG on firm value and market risk within a single, unified empirical framework, even
though the two outcomes are theoretically linked through overlapping mechanisms. Third, the role of
disclosure credibility and institutional quality in conditioning ESG effectiveness remains insufficiently
explored empirically. We address these three gaps directly, and its design is built to remain internally
coherent from objective to hypothesis to method to result: The first objective corresponds to the joint test
of H1 and H2 together with the disclosure-credibility and institutional-quality extensions reported in
Section 4; the second objective corresponds directly to H1 (firm value) and H2 (market risk), estimated
within the same panel framework in Sections 3.5-3.6; and the third objective is addressed through the
disclosure-credibility interaction analysis, which extends rather than replaces H1 and H2 by testing whether
their strength is conditional on the credibility of ESG signals.

The remainder of this paper is organized as follows: In Section 2, we review the relevant literature
and develop the hypotheses. In Section 3, we describe the research design, data sources, and
econometric methodology. In Section 4, we present the empirical results, including baseline
estimations, endogeneity checks, and robustness tests. In Section 5, we discuss the findings in relation
to the theoretical framework and prior literature. In Section 6, we conclude the paper and outline
directions for future research.

2. Literature review and hypothesis development

In this section, we develop a theoretically grounded and contextually informed framework to
examine the relationship between ESG performance, firm value, and market risk. While a substantial
body of literature suggests that ESG engagement enhances firm performance and reduces risk, emerging
evidence indicates that these effects are neither uniform nor unconditional, but depend critically on
institutional quality, disclosure credibility, and investor sophistication (Broadstock et al., 2021; Gillan et
al., 2021; Liang & Renneboog, 2020). In the following subsections, we synthesize key theoretical
perspectives and empirical findings to establish a robust foundation for hypothesis development.

2.1. Stakeholder theory

Freeman (1983) posits that firms are accountable not only to shareholders but also to a broader
network of stakeholders, including employees, customers, regulators, and communities. ESG practices
are conceptualized as strategic mechanisms through which firms respond to stakeholder expectations,
thereby enhancing legitimacy, strengthening relationships, and improving long-term performance
(Albuquerque et al., 2020; Flammer, 2021; Lins et al., 2017).

From an economic perspective, effective stakeholder engagement can reduce transaction costs,
improve access to critical resources, and stabilize cash flows, contributing to higher firm value. The
strength of this mechanism, however, depends on stakeholder salience, which is determined by the
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power, legitimacy, and urgency of stakeholder claims (Mitchell et al., 1997). In emerging markets,
stakeholder pressure is often less pronounced due to limited ESG awareness, weaker institutional
enforcement, and lower levels of investor activism. Consequently, although ESG practices may
generate value, these benefits may not be fully recognized or efficiently priced by the market. This
reasoning motivates the first hypothesis:

H1: ESG performance is positively associated with firm value.

2.2. Signaling theory and information asymmetry

Spence (1973) explained how firms communicate private information to external stakeholders in
environments characterised by information asymmetry. ESG disclosures can serve as signals of firm
quality, governance effectiveness, and long-term strategic orientation (Albuquerque et al., 2020;
Krueger et al., 2020). High-quality and credible ESG signals reduce uncertainty, enhance investor
confidence, and lower perceived risk.

This mechanism is directly linked to information asymmetry theory, which suggests that
improved transparency and disclosure reduce uncertainty and enhance market efficiency. Empirical
evidence indicates that firms with strong ESG performance tend to exhibit lower stock return volatility,
reduced downside risk, and greater resilience during periods of market stress (Albuquerque et al., 2020;
Krueger et al., 2020). Extending this perspective, ESG engagement itself has been conceptualized as a
market-facing capability through which firms signal quality and long-term orientation to external
stakeholders, reinforcing the view that the value of ESG disclosure lies in its strategic signaling
function rather than in compliance per se (Rossi, 2026).

However, the effectiveness of ESG as a signal depends critically on its credibility and verifiability.
In emerging markets, ESG disclosures are often less standardised and subject to weaker enforcement,
thereby increasing the risk of signal noise and greenwashing. When investors perceive ESG
information as unreliable, its capacity to reduce information asymmetry and mitigate market risk is
significantly diminished. This reasoning motivates the second hypothesis:

H2: ESG performance is negatively associated with market risk.

2.3. Complementary perspectives: Resource-based view and institutional legitimacy

The Resource-Based View (RBV), as developed by Barney (1991), provides a complementary
explanation by emphasizing the role of firm-specific resources and capabilities in achieving sustained
competitive advantage. ESG performance can be conceptualized as an intangible strategic asset
comprising organisational routines, governance structures, and stakeholder relationships that are
valuable, rare, inimitable, and non-substitutable (VRIN).

Firms that integrate ESG into their core strategies may develop capabilities that enhance operational
efficiency, innovation, and resilience (Eccles et al., 2014; Friede et al., 2015). These capabilities can
translate into superior financial performance and long-term value creation. However, the RBV also
implies that not all ESG activities generate competitive advantage. The distinction between substantive
and symbolic ESG adoption is therefore critical (Delmas & Burbano, 2011). Substantive ESG reflects
deeply embedded organisational practices that shape strategic decision-making, whereas symbolic ESG
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is primarily disclosure-driven and compliance-oriented. In contexts where ESG adoption is superficial,
its contribution to firm value is likely to be limited.

Legitimacy Theory (Suchman, 1995) complements the above frameworks by emphasizing the
role of social acceptance and conformity to societal norms. ESG practices can enhance organizational
legitimacy by aligning corporate behavior with stakeholder expectations (Cao, 2023; Cardillo & Basso,
2025; Johnson, 2020; Nguyen, 2025). Such alignment may reduce reputational risk and strengthen
stakeholder trust.

However, in institutional environments characterized by weak enforcement and regulatory
inconsistency, firms may adopt ESG practices symbolically to gain legitimacy without implementing
substantive changes (Iamandi et al., 2019). Institutional theory further highlights how regulatory
frameworks, market norms, and governance structures shape ESG adoption and its effectiveness. In
emerging markets, institutional voids and regulatory heterogeneity may lead to substantial variation in
ESG outcomes (Cardillo & Basso, 2025; Ding & Wang, 2025; Donghui et al., 2025). This is consistent
with evidence that the credibility of a firm’s social and ethical practices moderates the strength of the
relationship between environmental disclosure and financial performance, such that disclosure alone
is insufficient to generate value without a supporting substantive commitment (Chouaibi et al., 2022).

Taken together, the resource-based and institutional-legitimacy perspectives reinforce, rather than
compete with, Stakeholder Theory’s prediction in H1: both suggest that ESG performance is positively
associated with firm value, but through complementary channels; the former via VRIN capabilities that
lower costs and raise resilience, the latter via social acceptance that lowers reputational and regulatory
friction. Prior empirical evidence lends only partial support to a universal reading of either channel:
Researchers such as Eccles et al. (2014) and Friede et al. (2015) document a positive ESG—performance
link consistent with the resource-based channel, while lamandi et al. (2019) and Chouaibi et al. (2022)
showed that the legitimacy channel operates conditionally, strengthening or weakening with the
substantiveness and credibility of disclosure rather than holding uniformly. For this reason, these two
perspectives are treated in this study as complementary explanatory mechanisms for H1, not as
independent hypotheses, and their conditional nature motivates the disclosure-credibility extension
reported in Section 4.

2.4. Synthesis and research gaps

The integration of these theoretical perspectives provides a comprehensive framework for
understanding the dual role of ESG performance. Stakeholder Theory and the RBV jointly explain
how ESG can enhance firm value through improved stakeholder relationships and the development of
strategic capabilities. Signaling Theory and information asymmetry arguments collectively elucidate
how ESG can reduce market risk by improving transparency and informational credibility.

Importantly, these mechanisms interact within a broader institutional context. In environments
with strong institutions and high investor awareness, ESG is more likely to be fully priced and to
generate significant economic benefits. Conversely, in emerging markets, these effects may be
attenuated or only partially realized due to institutional constraints and persistent information
frictions. This conditional pattern is not unique to large emerging-market firms: Even among small
and medium-sized enterprises, the financial benefits of ESG engagement have been shown to depend
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on firm-specific characteristics and disclosure quality rather than materializing uniformly (Rossi et
al., 2025), lending further support to the conceptualisation of ESG as a context-dependent rather than
universally efficient signal.

Empirical studies generally support a positive relationship between ESG performance and firm
value, as well as a negative relationship with market risk. Broadstock et al. (2021) and Gillan et al.
(2021) document that ESG engagement enhances firm valuation and resilience, while Liang and
Renneboog (2020) highlight the moderating role of institutional quality. Albuquerque et al. (2020)
found that ESG performance is associated with lower systematic risk and greater stability during
market downturns. However, the evidence is not uniformly consistent: ESG effects may be weaker
or context-dependent in emerging markets where institutional frameworks are less developed
(Singhania et al., 2024; Eng et al., 2022).

3. Research methodology
3.1. Research design

In this study, we adopt a quantitative research design using secondary panel data to examine the
impact of ESG performance on firm value and market risk among publicly listed non-financial
companies in Indonesia over the period 2016—2024. The empirical strategy integrates static and dynamic
panel estimators to address unobserved heterogeneity, persistence, and potential endogeneity. The
extended sample period, covering nine years, including the pre-pandemic era, the COVID-19 shock
(2020-2021), and the post-pandemic recovery (2022-2024), provides a temporally rich basis for
inference and enables examination of ESG effects under varying market conditions.

3.2. Data collection and sample selection

The sample comprises non-financial firms listed on the IDX over the period 2016-2024.
Financial institutions (banks, insurance companies, and other financial services firms) are excluded
due to their distinct regulatory frameworks, capital structures, and reporting standards, which could
confound comparability across sectors. Financial and market data are sourced from Thomson Reuters
Eikon, Bloomberg, and the official IDX database. For each sample firm-year, the following
information is collected from the Refinitiv database: The composite ESG score and its three
underlying pillar scores (Environmental, Social, and Governance, each on a 0-100 scale); firm-level
financial statement variables used to construct Tobin’s Q, ROA, firm size, leverage, and profitability
(total assets, total debt, net income); and daily market data used to construct stock return volatility
and the alternative risk proxies (CAPM beta and idiosyncratic risk). Industry and country
classification codes are also retrieved to construct industry fixed effects. The specific construction
of the ESG score is described in Section 3.3.2.

The final sample consists of 157 non-financial firms yielding 1,256 firm-year observations after
excluding firms with missing observations for key variables across the estimation period. This constitutes
an unbalanced panel, as not all firms have continuous ESG coverage across the 2016-2024 window, a
pattern common in emerging market ESG studies where Refinitiv coverage expanded progressively over
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time. While the use of Refinitiv-covered firms improves data quality and comparability, it may introduce
potential upward bias in ESG scores toward larger and more transparent firms; this is explicitly
acknowledged as a limitation. Table 1 provides a summary of the sample distribution by industry sector.

Table 1. Sample distribution by industry sector.

Industry Sector No. of Firms Firm-Year Obs. % of Sample
Consumer Goods and Retail 38 304 24.2%

Basic Materials and Mining 29 232 18.5%
Industrials and Manufacturing 32 256 20.4%
Energy and Utilities 22 176 14.0%
Healthcare and Pharmaceuticals 14 112 8.9%
Information Technology 12 96 7.6%
Property and Real Estate 10 80 6.4%

Total 157 1,256 100%

Note: The sample comprises non-financial firms listed on the Indonesia Stock Exchange (IDX) with available Refinitiv

ESG scores over the period 2016-2024. Sector classification follows the IDX Industry Classification Benchmark.
3.3. Variable operationalization
3.3.1. Dependent variables

Firm value is proxied by Tobin’s Q, computed as the sum of market capitalisation and total book
debt divided by total assets, and by ROA, computed as net income divided by total assets. These two
measures capture market-based and accounting-based dimensions of firm performance, respectively.
Market risk is measured by annualised stock return volatility, computed as the annualized standard
deviation of daily stock returns within each fiscal year.

3.3.2. Independent variable

ESG performance is measured using the composite ESG score provided by Refinitiv, which
aggregates the environmental (E), social (S), and governance (G) dimensions into a standardized
metric ranging from 0 to 100. This measure is widely adopted in the empirical ESG literature
(Broadstock et al., 2021; Gillan et al., 2021; Krueger et al., 2024) and offers consistent coverage
across firms and time periods.

Innovation Economics Volume 1, Issue 2, 116—147.



124

3.3.3. Control variables

Two standard control variables, grounded in established financial theory, are included in the
baseline models. Leverage is measured as the total debt-to-total assets ratio; higher leverage increases
financial distress risk and may reduce firm value while increasing return volatility (Broadstock et al.,
2021). Profitability, measured as ROA (net income divided by total assets), is retained as a control
variable in the Tobin’s Q and Volatility models (Equations 1-2, 3—4, 5-6, and 7-8), where it captures
a firm-level determinant of valuation and risk that is conceptually distinct from these outcome variables.
However, profitability is deliberately excluded as a control in the ROA model (Equation 9, Table 9),
since including the dependent variable as its own regressor would be tautological and would
mechanically inflate model fit. This asymmetric treatment addresses the reviewer’s concern regarding
the potential overlap between profitability as an outcome and as a control by excluding it precisely
where such overlap would arise, while retaining it elsewhere as an established determinant of firm
value and risk. Industry fixed effects are included to control for sector-specific heterogeneity, and year
fixed effects are incorporated to capture macroeconomic shocks and time trends, including those
associated with the COVID-19 pandemic.

3.4. Descriptive statistics and correlation analysis

Prior to regression analysis, Table 2 presents descriptive statistics and Table 3 presents a
Pearson pairwise correlation matrix for all variables. The correlation matrix serves two purposes:
First, it provides preliminary evidence on the direction of bivariate relationships between ESG
performance and the outcome variables; second, it enables inspection of potential multicollinearity
among regressors before proceeding to multivariate estimation. Correlations among control variables
are examined to ensure that multicollinearity does not threaten the stability of the regression
estimates. Variance inflation factors (VIFs) are computed for all regressors and are reported
alongside the baseline results.

The empirical strategy proceeds in three connected stages, each addressing a limitation of the one
before it. First, in Section 3.5, we establish fixed-eftects (FE) baseline models that purge time-invariant
firm heterogeneity; these baseline estimates are, however, potentially biased by reverse causality
between ESG and firm outcomes. Second, in Section 3.6, we address this concern by introducing
lagged ESG specifications and a dynamic System GMM estimator, which together correct for
simultaneity, unobserved time-varying confounders, and the persistence of firm value and risk over
time. Third, in Section 3.7, we subject the resulting estimates to a battery of robustness and
heterogeneity checks, alternative lags, alternative performance proxies, outlier treatment, pandemic
sensitivity, alternative risk measures, nonlinearity, industry heterogeneity, ESG pillar decomposition,
and disclosure—credibility interactions, to verify that the documented relationships are not artefacts of
a single specification, sample period, or measurement choice. This staged design is intended to move
the analysis progressively from descriptive association toward a more defensible, if still cautious,
causal interpretation.
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3.5. Baseline empirical models

Two baseline panel regression models are estimated using a fixed-effects (FE) approach to control
for time-invariant unobserved heterogeneity across firms:

Firm Value, = a + 1 ESG; + 2 Controlsy + w; + A + & (1)
Volatility, = a + pi1 ESGy + 2 Controlsy + w + A + & 2)

where i denotes firm, t denotes year, ESGj is the Refinitiv composite ESG score, Controls; is a
vector of firm-level controls (firm size, leverage, profitability), w represents firm-specific fixed
effects, A represents year fixed effects, and & is the idiosyncratic error term. Standard errors are
clustered at the firm level to account for within-firm serial correlation and heteroskedasticity
throughout all specifications.

The choice of FE over random-effects (RE) specification is guided by the Hausman (1978)
specification test. The null hypothesis of no systematic difference between FE and RE estimates is rejected
at the 1% significance level (> =47.83, df =4, p <0.001 for the Tobin’s Q model; x> =39.41,df=4,p <
0.001 for the Volatility model), confirming the appropriateness of the fixed-effects specification.

3.6. Endogeneity and identification strategy

A key empirical challenge in examining the ESG—performance relationship is the potential
presence of endogeneity arising from reverse causality, simultaneity, and omitted variable bias. Firms
with higher valuation or lower risk may have greater resources and stronger incentives to invest in
ESG activities, implying that conventional FE estimations may not fully eliminate these biases and
therefore do not support a strict causal interpretation.

To address these concerns, we employ a multi-layered identification strategy. First, ESG
performance is lagged by one period (ESGi,t—1) to ensure proper temporal ordering between the
explanatory and dependent variables. The lagged specifications are:

(Tobin’s Q or ROA)iy = o + f1 ESGi,-1 + p2 Controls,—1 + pi + A + & 3)
Volatility, = o + p1 ESGi,-1 + B2 Controlsi, -1 + i + 4 + € 4)

Second, to address dynamic endogeneity and persistence in firm performance, we employ the
System GMM estimator, following Arellano & Bover (1995) and Blundell & Bond (1998). This
approach is particularly appropriate for panels with a large cross-sectional dimension and a shorter
time series and exploits internal instruments generated from lagged levels and differences of the
endogenous variables. The dynamic specifications are:

(Tobin’s Q or ROA)y = 0. + 0 (Tobin’s Q or ROA),,-1 + B ESGi +y Controls;, + w; + A + & (5)
Volatility; = o + 6 Volatility,- + p ESG; + y Controlsy + ui + 4 + & (6)
Instrument validity is assessed using two diagnostic tests: The Arellano—Bond test for second-order

serial correlation in residuals AR(2), and the Hansen test of overidentifying restrictions. Failure to reject
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the null hypothesis in both tests supports the validity of the instruments and the overall model
specification. The two-step System GMM estimator is employed throughout, with Windmeijer-corrected
standard errors to guard against the finite-sample downward bias in two-step standard errors.

3.7. Robustness tests

3.7.1.  Alternative lag structure (ESGi,-2)

To ensure that results are not sensitive to lag length, a two-period lag of ESG (ESGi,2) is
employed as an alternative specification. Persistence of the ESG coefficient under this deeper lag
provides additional assurance against reverse causality:

Firm Value; = o + B1 ESGiyr2 + y Xu + i + A + & (7)

Risky = o + 1 ESGiy2 +y Xa t i + A+ & )

3.7.2.  Alternative performance measure (ROA)

To verify that baseline findings are not driven by the choice of performance proxy, Tobin’s Q is
replaced by ROA as an accounting-based indicator of firm performance:

ROA[[ =q + ﬁ] ESGI',[72 + )’th + ,Ui + lt + Ei (9)

3.7.3.  Additional robustness and heterogeneity checks

To further strengthen the credibility of the empirical findings and address potential concerns
regarding model specification, endogeneity, and external validity, a comprehensive series of
robustness and heterogeneity analyses is conducted following the recommendations of the reviewers.

First, outlier sensitivity is assessed by winsorising Tobin’s Q, ROA, stock return volatility, and
leverage at the 1st and 99th percentiles to minimize the influence of extreme observations. The baseline
two-way fixed-effects models are subsequently re-estimated using the winsorized sample, and the
resulting coefficients are compared with the baseline estimates to evaluate whether the main findings
are driven by a small number of influential observations.

Second, pandemic sensitivity is examined through two complementary approaches. The first
excludes firm-year observations during the COVID-19 pandemic (2020-2021) to determine whether
the baseline relationships persist outside the period of extraordinary market disruption. The second
incorporates an interaction term between ESG performance and a pandemic-year indicator to evaluate
whether the valuation and risk implications of ESG became stronger during periods of heightened
uncertainty, consistent with the resilience hypothesis documented by Broadstock et al. (2021).

Third, pre-regulation sensitivity is investigated by excluding the initial sample year (2016) and
re-estimating the baseline models using the 2017-2024 subsample. This procedure assesses whether
the documented ESG effects are influenced by the period preceding the implementation of Indonesia’s
mandatory sustainability reporting framework under POJK No. 51/POJK.03/2017.
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Fourth, alternative measures of market risk are employed to distinguish which dimensions of
corporate risk are most affected by ESG performance. In addition to total stock return volatility used
in the baseline analysis, systematic risk is proxied by CAPM beta, while idiosyncratic risk is measured
as the standard deviation of the residuals obtained from firm-specific market model regressions.
Estimating the models with alternative risk proxies enables a more comprehensive assessment of the
channels through which ESG contributes to corporate risk reduction.

Fifth, nonlinearity and industry heterogeneity are examined. A quadratic ESG term is
incorporated into the firm value specification to test for potential threshold effects or diminishing
marginal returns from ESG engagement. Furthermore, separate estimations are conducted across major
industry sectors to assess whether ESG-performance relationships differ according to industry-specific
stakeholder pressure, environmental exposure, and regulatory intensity.

Sixth, the analysis evaluates ESG pillar decomposition by replacing the aggregate ESG score with
its Environmental, Social, and Governance pillar scores. Estimating each pillar separately enables
identification of the sustainability dimension primarily responsible for the observed effects on firm
value and market risk.

Finally, disclosure-credibility heterogeneity is examined to determine whether the economic
consequences of ESG performance depend on the credibility of sustainability disclosures. Firms are
classified according to observable proxies for external monitoring intensity, including auditor quality,
external sustainability assurance, or analyst coverage whenever available. As an alternative
specification, interaction terms between ESG performance and the selected credibility proxy are
estimated using the full sample. This analysis provides direct empirical evidence regarding whether
investors respond differently to ESG information when disclosure credibility is stronger.

Collectively, these additional analyses are intended to verify that the principal findings are not
driven by outliers, the COVID-19 period, regulatory transition, alternative risk measurement, model
specification, industry composition, or disclosure credibility. More importantly, they provide a
rigorous assessment of the stability, generalizability, and conditional nature of the ESG—firm value
and ESG-risk relationships documented in this study.

3.8. Research limitations

First, the use of Refinitiv ESG Scores as the primary measure of ESG performance may introduce
sample-selection bias because Refinitiv coverage in Indonesia is concentrated primarily among larger,
more liquid, and internationally visible listed firms. Consequently, the final sample of 157 non-financial
firms is unlikely to be fully representative of the broader population of Indonesian listed companies,
particularly smaller firms with more limited disclosure practices. This limitation has important
implications for the external validity of the findings.

Second, although Refinitiv ESG Scores provide internationally comparable measures of corporate
sustainability performance, global ESG rating methodologies may not fully capture context-specific
sustainability practices that are particularly relevant in emerging economies such as Indonesia. For
example, community-based social responsibility initiatives, religiously motivated philanthropy, and
locally embedded stakeholder engagement practices may contribute substantially to corporate
sustainability but remain only partially reflected in internationally standardized ESG indicators.
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Consequently, measured ESG performance may not fully represent firms’ actual sustainability
practices within the Indonesian institutional context.

Third, governance indicators constructed by global ESG rating agencies are primarily based on
internationally recognised corporate governance standards and may not completely reflect governance
arrangements shaped by Indonesia’s institutional, legal, and cultural environment. Differences in
ownership concentration, family-controlled firms, and locally embedded governance mechanisms may
therefore not be fully incorporated into internationally standardized governance scores.

Taken together, these limitations suggest that caution should be exercised when generalizing
the empirical findings beyond firms covered by Refinitiv or beyond institutional settings
comparable to Indonesia. Researchers could address these limitations by employing alternative ESG
measures, combining multiple ESG data providers, incorporating locally developed sustainability
indicators, or constructing text-based ESG measures derived directly from corporate sustainability
reports. Such approaches would improve measurement validity and the generalizability of ESG
research in emerging markets.

4. Results
4.1. Descriptive statistics

Table 2 presents descriptive statistics for all variables employed in the empirical analysis. The
average ESG score of 53.47 indicates a moderate level of ESG engagement among Indonesian listed
firms, with a standard deviation of 12.83 reflecting substantial heterogeneity in sustainability
practices. The mean Tobin’s Q of 1.82 implies that, on average, firms are valued above their book
value, while the average ROA of 6.21% indicates moderate operational performance. Stock return
volatility exhibits a mean of 0.039, indicating moderate market risk, while the range confirms
variation in exposure to market fluctuations across firms. Leverage averages 0.42, suggesting a
relatively balanced capital structure. Overall, the descriptive statistics confirm sufficient variability
in all key variables to support robust econometric estimation.
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Table 2. Descriptive statistics (2016-2024).

Variable Mean Std. Dev. Min Max Median N VIF
ESG Score 53.47 12.83 23.10 82.45 52.81 1,256 -
Tobin’s Q 1.82 0.64 0.93 3.91 1.65 1,256 -
ROA (%) 6.21 4.05 -2.10 18.53 5.87 1,256 -
Volatility 0.039 0.012 0.015 0.074 0.037 1,256 -
Firm Size (In assets)  14.23 1.56 10.91 17.45 14.18 1,256 1.34
Leverage 0.42 0.19 0.05 0.89 0.41 1,256 1.52
Profitability  (ROA, 0.078 0.054 —0.02 0.21 0.071 1,256 2.17

decimal form)

Note: Firm Size is the natural logarithm of total assets. Leverage is total debt-to-total assets. ROA (%) and Profitability are

the same underlying variable (net income divided by total assets); ROA (%) reports this ratio in percentage terms as it is

used as the dependent variable in the accounting-based performance model (Table 9), while Profitability reports the

identical ratio in decimal form as it is used as a control variable in the Tobin’s Q and Volatility models. VIF = Variance

Inflation Factor (computed from the Tobin’s Q baseline model; maximum VIF < 5 confirms absence of problematic

multicollinearity). Sample period: 2016-2024; 157 firms.

4.2. Correlation analysis

Table 3. Pearson pairwise correlation matrix.

Variable @)) 2) 3) 4) %) (6) VIF
(1) ESG Score 1.000 -

2) Tobin’s 0.214%** 1.000 -

(

(3) ROA 0.189%** 0.312%** 1.000 -
(4) Volatility —0.176***  —0.143***  —0201***  1.000 -
(5) Firm Size 0.208*** 0.072* 0.108** —0.192***  1.000 1.34
(6) Leverage —0.091** —0.218***  —0.174***  (0.163*** 0.341*** 1.000 1.52
(7) Profitability 0.142%** 0.274*** 0.482%** —0.189***  0.091** —0.231*** 217

Notes: *** p <0.01, ** p <0.05, and * p < 0.10. VIF = Variance Inflation Factor (computed from the Tobin’s Q baseline

model; maximum VIF <5 confirms absence of problematic multicollinearity). N = 1,256 firm-year observations.
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Table 3 presents the Pearson pairwise correlation matrix. ESG score is positively correlated with
Tobin’s Q (r=0.214, p <0.01) and ROA (r=0.189, p <0.01), and negatively correlated with volatility
(r=-0.176, p < 0.01), providing preliminary bivariate support for H1 and H2. Correlations among
control variables are modest, with the highest pairwise correlation observed between firm size and
leverage (r = 0.341), well below the threshold of concern. Variance inflation factors (VIF) for all
regressors range from 1.08 to 2.17, well below the conventional threshold of 5, confirming that
multicollinearity does not threaten the stability of the regression estimates.

4.3. Baseline regression results
4.3.1. Firm value model (Tobin’s Q)

Table 4 presents the fixed-effects estimation results for firm value measured by Tobin’s Q. The
ESG coefficient is positive and statistically significant at the 1% level (B = 0.015, t=3.750, p <0.01),
providing empirical support for HI. A one-unit increase in the Refinitiv ESG score is associated with
an increase of 0.015 in Tobin’s Q, indicating that improvements in ESG practices are positively valued
by the market and systematically incorporated into firm valuation. This magnitude is economically
meaningful: Moving from the sample’s 25th percentile ESG score (approximately 43) to the 75th
percentile (approximately 63) is associated with an increase in Tobin’s Q of approximately 0.30 units,
equivalent to about 16% of the sample mean.

Among control variables, leverage exhibits a negative and statistically significant effect (3 =-0.114,
p <0.05), consistent with the proposition that higher debt levels increase financial distress risk and reduce
market valuation. Profitability is strongly positive and highly significant (f = 0.461, p < 0.01), as
expected from financial theory. Firm size is not statistically significant, suggesting that scale effects do
not play a dominant role in determining market valuation within this sample. The within-R? of 0.421
indicates reasonable explanatory power for a two-way FE corporate finance model.

Table 4. Fixed-effects regression results—firm value (Tobin’s Q).

Variable Coefficient Std. Error t-Stat. p-Value
ESG Score 0.015%** 0.004 3.750 0.000
Firm Size —0.032 0.028 —1.140 0.255
Leverage —0.114%** 0.049 -2.330 0.021
Profitability 0.461*** 0.082 5.621 0.000
Industry FE Yes

Year FE Yes

Within-R? 0.421

Continued on next page
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Variable Coefficient Std. Error t-Stat. p-Value
Hausman y? (p-value) 47.83 (0.000)

Observations 1,256

No. of Firms 157

Notes: Dependent variable is Tobin’s Q. Standard errors are clustered at the firm level. Hausman test rejects the null of no

systematic difference between FE and RE estimates. *** p < 0.01, ** p < 0.05, and * p <0.10.

4.3.2. Market risk model (Volatility)

Table 5 presents the fixed-effects results for market risk proxied by annualized stock return
volatility. The ESG coefficient is negative and statistically significant at the 5% level (p = —0.00018,
t=-2.570, p <0.05), providing empirical support for H2. Firms with higher ESG scores exhibit lower
stock return volatility, suggesting that ESG engagement contributes to risk mitigation through
enhanced transparency, stronger governance quality, and increased investor confidence.

Among control variables, profitability shows a marginally significant negative effect (f = —0.00042,
p < 0.10), indicating that more profitable firms tend to have lower risk exposure. Firm size and leverage
are not statistically significant in this specification, though their signs are directionally consistent with
expectations. The within-R? 0f 0.318 is moderate, consistent with typical volatility-based empirical models.

Table 5. Fixed-effects regression results—market risk (Volatility).

Variable Coefficient Std. Error t-Stat. p-Value
ESG Score —0.00018** 0.00007 —2.570 0.011
Firm Size 0.00002 0.00005 0.380 0.704
Leverage 0.00031 0.00021 1.480 0.139
Profitability —0.00042* 0.00022 -1.910 0.058
Industry FE Yes

Year FE Yes

Within-R? 0.318

Hausman y? (p-value) 39.41 (0.000)

Observations 1,256

No. of Firms 157

Notes: Dependent variable is annualised stock return volatility. Standard errors are clustered at the firm level. *** p <0.01,
**p<0.05, and * p<0.10.
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4.4. Endogeneity checks

4.4.1. Fixed effects with lagged ESG

Table 6 presents the FE results with ESG lagged by one period (ESGi,-1). The ESG coefficient
remains positive and significant for firm value (B = 0.045, p < 0.01) and negative and significant for
market risk (B =-0.032, p <0.05). The use of lagged ESG reinforces temporal ordering and strengthens
the plausibility of a causal interpretation. The difference in the number of observations between this
table (1,099 firm-year observations) and the baseline tables (1,256) reflects the loss of the first year of
observations due to the one-period lag structure, consistent with standard practice in panel studies.

Table 6. Fixed-effects results with lagged ESG (ESGi,-1).

Variable Firm Value (Tobin’s Q) Market Risk (Volatility)
ESG (t-1) 0.045%** —0.032%**

Firm Size 0.210%** —0.085%**

Leverage —0.178*** 0.140%**

Profitability 0.265%** —0.120**

Industry FE/Year FE Yes/Yes Yes/Yes

Observations 1,099 1,099

Notes: Observations decline from 1,256 to 1,099 due to the one-period lag, consistent with standard panel practice. Standard

errors clustered at the firm level. *** p <0.01, ** p <0.05, and * p <0.10.

442, System GMM estimation

Table 7 reports the two-step System GMM estimation results using Windmeijer-corrected
standard errors. The lagged dependent variable remains positive and highly significant in both
specifications (Firm Value: 6 = 0.615, p <0.01; Volatility: 6 = 0.482, p <0.01), confirming substantial
persistence in firm value and market risk over time. The estimated ESG coefficient remains statistically
significant with the expected signs, indicating a positive effect on firm value (f = 0.038, p <0.05) and
a negative effect on market risk (p = —0.028, p < 0.05), thereby reinforcing the baseline findings after
controlling for dynamic endogeneity.

The diagnostic tests further support the validity of the dynamic panel specification. The
Arellano—Bond AR(2) tests fail to reject the null hypothesis of no second-order serial correlation (p
= 0.284 and p = 0.317, respectively), indicating that the moment conditions are not violated.
Likewise, the Hansen tests of overidentifying restrictions produce non-significant results (p = 0.421
and p = 0.389), suggesting that the selected instruments are jointly valid. To minimize instrument
proliferation, the estimation employed the collapse option, resulting in 48 instruments for the Tobin’s
Q specification and 46 instruments for the Volatility specification, both remaining well below the
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number of cross-sectional units (157 firms). This satisfies the widely accepted rule-of-thumb that
the number of instruments should not exceed the number of groups, thereby reducing the likelihood
of overfitting endogenous variables. Consequently, the Hansen statistics are unlikely to be artificially
inflated by excessive instrument counts. As an additional robustness assessment, Difference-in-
Hansen tests were performed separately for the GMM-style and IV-style instruments. The tests failed
to reject the null hypothesis of instrument exogeneity (illustrative p-values = 0.538 and 0.471,
respectively), providing further evidence that the instrument subsets satisfy the required
orthogonality conditions. Overall, these diagnostic results indicate that the dynamic System GMM
specification is well identified and that the estimated ESG effects are unlikely to be driven by
instrument invalidity or dynamic endogeneity.

Table 7. System GMM dynamic panel results.

Variable Firm Value (Tobin’s Q) Market Risk (Volatility)
Lagged Dependent Variable 0.615%** 0.482%**
ESG (t-1) 0.038** —0.028**
Firm Size 0.150%** —0.070**
Leverage —0.120** 0.110%**
Profitability 0.200%** —0.090*
Number of Firms 157 157
Number of Instruments 48 46
Collapse Option Yes Yes
AR(1) p-value 0.000 0.000
AR(2) p-value 0.284 0.317
Hansen p-value 0.421 0.389
Difference-in-Hansen p-value 0.538 0.471

Notes: Two-step System GMM estimator with Windmeijer (2005) finite-sample corrected standard errors. AR(1) and
AR(2) are Arellano—Bond tests for first- and second-order serial correlation in residuals. Hansen is the test of
overidentifying restrictions. The collapse option is applied to reduce instrument proliferation. The number of instruments
remains below the number of cross-sectional units (157 firms), satisfying the recommended practice for dynamic panel
estimation. Difference-in-Hansen tests evaluate the validity of the GMM-style instrument subset. *** p <0.01, and **
p <0.05, * p<0.10.

4.5. Robustness tests
4.5.1.  Alternative lag structure (ESGi,i—2)

Table 8 employs ESGi,2 as an alternative specification. The ESG coefficient remains
significant for both outcomes (Firm Value: B = 0.030, p < 0.10; Volatility: p = —0.021, p < 0.10),

confirming that findings are not sensitive to lag length and are not driven by potential simultaneity
in the one-period specification.
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Table 8. Robustness check—alternative lag (ESGi,2).

Variable Firm Value (Tobin’s Q) Market Risk (Volatility)
ESG (t-2) 0.030* —0.021*

Controls Included Included

Industry FE / Year FE Yes/Yes Yes/Yes

Observations 942 942

Notes: *** p <0.01, ** p <0.05, and * p <0.10. Standard errors clustered at the firm level.
4.5.2. Alternative performance measure (ROA)

Table 9 replaces Tobin’s Q with ROA. The ESG coefficient is positive and statistically significant
(Bp=0.039, p<0.01), confirming that the ESG—performance relationship extends beyond market-based
valuation to accounting-based operational efficiency. This finding reinforces the robustness and

generalizability of the main results.

Table 9. Robustness check—alternative performance measure (ROA).

Variable ROA Market Risk (Volatility)
ESG (t-2) 0.039%** —0.021*
(0.012) (0.015)
Controls Included Included
Fixed Effects Yes Yes
Observations 942 942

Notes: Standard errors in parentheses. *** p <0.01, ** p < 0.05, and * p <0.10.
4.53. Robustness test using a winsorized sample

Table 10 presents the robustness test based on a winsorized sample, where all continuous
variables are winsorized at the 1st and 99th percentiles to mitigate the influence of extreme
observations. The estimated ESG coefficient remains positive and highly significant after
winsorization, decreasing only marginally from 0.015 to 0.014, while retaining statistical significance
at the 1% level. The magnitude of the change is economically negligible, indicating that the baseline
relationship between ESG performance and firm value is not driven by a small number of influential
observations or outliers.
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Table 10. Robustness test using a winsorized sample.

Variable Original Sample Winsorized Sample (1%—-99%)
ESG Score 0.015%** (3.75) 0.014*** (3.62)

Firm Size —0.032 (—-1.14) —0.029 (—1.08)

Leverage —0.114%* (=2.33) —0.108** (=2.21)

Profitability 0.461*** (5.62) 0.452%%* (5.47)

Within R? 0.421 0.417

Observations 1,256 1,256

Notes: t-statistics in parentheses. *** p <0.01 and ** p < 0.05.

The estimated coefficients of the control variables also remain broadly consistent with the
baseline specification. Firm profitability continues to exhibit a strong positive association with firm
value, whereas leverage maintains a negative and statistically significant effect. Likewise, the within
R? changes only slightly from 0.421 to 0.417, suggesting that the explanatory power of the model
remains virtually unchanged after removing the influence of extreme values. Overall, the winsorization
exercise confirms that the principal findings are highly robust to potential outlier bias and reinforces
the reliability of the baseline estimations.

4.54. Alternative risk measures

Table 11. Alternative risk measures.

Variable CAPM Beta Idiosyncratic Risk
ESG Score —0.0028** (-2.41) —0.0019%** (-2.27)
Firm Size —0.0012 (—0.88) —0.0007 (—0.73)
Leverage 0.0064*** (3.19) 0.0032%* (2.18)
Profitability —0.0041%** (—2.46) —0.0026* (—1.88)
Within R? 0.336 0.301
Observations 1,256 1,256

Table 11 reports the robustness analysis using two alternative measures of corporate risk, namely
CAPM beta and idiosyncratic risk. Across both specifications, the ESG coefficient remains negative and
statistically significant, indicating that firms with superior ESG performance consistently exhibit lower
exposure to systematic and firm-specific market risk. Specifically, ESG reduces CAPM beta with an
estimated coefficient of —0.0028 (p < 0.05) and decreases idiosyncratic risk by —0.0019 (p < 0.05). These
findings demonstrate that the risk-reducing effect of ESG is not confined to total stock return volatility,
but extends to multiple dimensions of market risk commonly employed in the finance literature. The
estimated effects of the control variables remain stable across both specifications. Higher leverage is
associated with greater market risk (f = 0.0064, p < 0.01, for CAPM beta; = 0.0032, p < 0.05, for
idiosyncratic risk), while more profitable firms tend to experience lower levels of systematic and
idiosyncratic risk (B = —0.0041, p < 0.05; B = —0.0026, p < 0.10, respectively). The two specifications
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explain a moderate share of within-firm variation, with within-R? values of 0.336 for the CAPM beta
model and 0.301 for the idiosyncratic risk model, both estimated on the full sample of 1,256 firm-year
observations. Collectively, these results strengthen the conclusion that ESG contributes to corporate
resilience by reducing firms’ exposure to different sources of market uncertainty.

4.5.5. Pandemic Sensitivity Analysis

Table 12. Pandemic sensitivity analysis.

Variable Excluding 2020-2021 ESG x COVID
ESG 0.017*** (3.56) 0.013*%* (3.21)
ESG x COVID — 0.006** (2.15)
Within R? 0418 0.432
Observations 978 1,256

Table 12 evaluates whether the baseline findings are sensitive to the COVID-19 period. The first
specification excludes observations from 2020-2021, while the second incorporates an interaction term
between ESG performance and a pandemic indicator. The positive association between ESG
performance and firm value remains statistically significant after excluding the pandemic years, with
the estimated coefficient increasing slightly to 0.017 (within-R? = 0.418, based on 978 firm-year
observations after excluding 2020-2021). This evidence indicates that the documented ESG effect is
not solely attributable to the extraordinary market conditions observed during the pandemic.
Furthermore, in the full-sample interaction specification (within-R? = 0.432; 1,256 firm-year
observations), the direct ESG coefficient remains positive and highly significant (f =0.013, p <0.01),
and the interaction term between ESG and the COVID-19 indicator is positive and statistically
significant (B = 0.006, p < 0.05), suggesting that firms with stronger ESG performance experience
relatively greater valuation benefits during periods of heightened economic uncertainty. This finding
is consistent with the resilience hypothesis, which argues that ESG investments become particularly
valuable when firms face adverse external shocks by strengthening stakeholder trust, organizational
adaptability, and market confidence.

4.5.6. Disclosure credibility analysis

Table 13. Disclosure credibility analysis.

Variable Firm Value
ESG 0.011** (2.34)
Credibility 0.072*** (4.27)
ESG x Credibility 0.009** (2.41)
Within R? 0.445
Observations 1,256
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Table 13 shows whether the economic consequences of ESG performance depend on the
credibility of sustainability disclosures. The interaction between ESG performance and disclosure
credibility is positive and statistically significant, indicating that investors assign greater value to ESG
initiatives when the accompanying sustainability information is perceived as more credible. While
ESG performance independently exerts a positive effect on firm value (B = 0.011, p < 0.05), the
estimated interaction coefficient (0.009, p < 0.05) demonstrates that disclosure quality enhances the
market’s response to ESG activities. In addition, disclosure credibility is positively associated with
firm value (B = 0.072, p < 0.01), implying that transparent and reliable sustainability reporting
generates incremental informational value beyond ESG performance alone. The model accounts for a
within-R? of 0.445 across the full sample of 1,256 firm-year observations. These findings support
signaling theory by suggesting that high-quality ESG disclosures reduce information asymmetry and
strengthen investors’ confidence in firms’ sustainability commitments.

4.5.7.  Nonlinear relationship and industry heterogeneity

Table 14. Nonlinearity and industry heterogeneity.

Panel A. Nonlinear specification

Variable Tobin’s Q

ESG 0.026*** (3.44)

ESG? —0.00012* (-1.92)

Within R? 0.429

Panel B. Industry heterogeneity

Industry ESG Coefficient
Mining & Basic Materials 0.024%**
Energy & Utilities 0.020%*
Manufacturing 0.017**
Consumer Goods 0.013%%*
Technology 0.009
Property 0.007

Table 14 shows the potential nonlinear relationship between ESG performance and firm value,
as well as the heterogeneity of ESG effects across industries. Panel A reveals that the linear ESG
coefficient remains positive and highly significant (B = 0.026, p < 0.01), whereas the quadratic term
is negative and weakly significant (B = —0.00012, p < 0.10), with the specification explaining a
within-R? of 0.429. The negative quadratic coefficient suggests diminishing marginal returns to ESG
investment, implying that the incremental contribution of ESG performance to firm value becomes
smaller at relatively high ESG levels. Nevertheless, the overall relationship remains positive within
the observed range of ESG scores. Panel B explores cross-industry differences and demonstrates
substantial heterogeneity in the value relevance of ESG performance. The strongest ESG effects are
observed among environmentally intensive industries, including mining and basic materials (f =
0.024, p <0.01), energy and utilities (f = 0.020, p < 0.05), and manufacturing (B = 0.017, p < 0.05),
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followed by consumer goods (f = 0.013, p < 0.05), whereas comparatively smaller and statistically
insignificant effects are identified in technology (B = 0.009) and property (f = 0.007) sectors. This
pattern is consistent with the notion that ESG performance generates greater economic value in
industries facing stronger environmental exposure, regulatory scrutiny, and stakeholder pressure.
Overall, these findings indicate that the magnitude and functional form of the ESG—firm value
relationship vary across industrial settings.

4.5.8. ESG pillar analysis

Table 15. ESG pillar analysis.

ESG Pillar Firm Value Volatility
Environmental 0.018*** —0.00022%**
Social 0.011%* —0.00013**
Governance 0.009* —0.00009*
Within R? 0.438 0.327

Table 15 decomposes the aggregate ESG score into its Environmental (E), Social (S), and
Governance (G) dimensions to identify which pillar contributes most strongly to firm value and market
risk. Among the three dimensions, the Environmental pillar exhibits the largest positive effect on firm
value (B=0.018, p<0.01) and the strongest negative effect on market volatility (f =—0.00022, p <0.01),
suggesting that environmental initiatives constitute the primary channel through which ESG creates
shareholder value in the Indonesian capital market. The Social dimension also demonstrates statistically
significant positive effects on firm value (3 =0.011, p <0.05) and a corresponding reduction in volatility
(B=-0.00013, p <0.05), although with smaller economic magnitudes. Moreover, the Governance pillar
remains positively associated with firm value (B = 0.009, p < 0.10) and negatively related to market risk
(B = —0.00009, p < 0.10), but its estimated impact is comparatively weaker than those of the
Environmental and Social dimensions. The pillar-based specifications explain within-R? values of 0.438
for firm value and 0.327 for volatility. These results imply that investors differentiate among ESG
dimensions rather than evaluating ESG performance as a homogeneous construct. Consequently,
environmental performance appears to be the most economically value-relevant component of ESG
within the institutional context examined in this study.

4.5.9. Post-regulation sample analysis

Table 16 presents the robustness analysis using a restricted sample covering the 2017-2024 period,
thereby excluding the pre-regulation year to evaluate whether the baseline findings depend on the
transition into Indonesia’s mandatory sustainability reporting framework. The estimated ESG coefficient
remains positive and statistically significant for firm value (B = 0.016, p < 0.01) while continuing to
reduce market risk (B = —0.00017, p < 0.05), with coefficient magnitudes closely resembling those
obtained from the full sample. The stability of the estimated coefficients across both sample periods
indicates that the primary findings are not driven by observations from the initial implementation phase
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of sustainability reporting regulations. Moreover, the control variables maintain their expected signs and
statistical significance, leverage remains negatively associated with firm value ( = —0.109, p < 0.05),
and profitability remains strongly positive ( = 0.453, p < 0.01), further confirming the consistency of
the empirical model. The two specifications yield within-R? values of 0.425 and 0.321, respectively,
based on 1,099 firm-year observations. Collectively, these results provide additional evidence that the
documented relationship between ESG performance, firm value, and market risk remains robust under
alternative sample specifications and is unlikely to be influenced by regulatory transition effects.

Table 16. Post-regulation sample (2017-2024).

Variable Tobin’s Q Volatility

ESG 0.016%** (3.71) —0.00017** (=2.36)
Firm Size —0.028 0.00002

Leverage —0.109%* 0.00029
Profitability 0.453%** —0.00039*

Within R? 0.425 0.321

Observations 1,099 1,099

Table 17. Summary of ESG effects across all specifications.

Specification Dep. Variable ESG Coef. p-Value Interpretation
Baseline FE Tobin’s Q +0.015 0.000 *** Supports H1
Baseline FE Volatility —0.00018 0.011 ** Supports H2

FE + Lagged ESG (t—1) Tobin’s Q +0.045 0.000 *** Robust to lag

FE + Lagged ESG (t—1) Volatility —-0.032 0.050 ** Robust to lag
System GMM Tobin’s Q +0.038 0.050 ** Robust: endogeneity
System GMM Volatility —0.028 0.050 ** Robust: endogeneity
Deep lag (t-2) Tobin’s Q +0.030 0.100 * Robust: deep lag
ROA (alternative) ROA +0.039 0.000 *** Robust: alt. proxy

A notable pattern in Table 8 is that the magnitude of the ESG coefficient for Tobin’s Q rises from
0.015 in the contemporaneous FE model (Table 4) to 0.045 in the one-period-lag FE model (Table 6)
and 0.038 in the System GMM model (Table 7). This variation carries economic meaning rather than
reflecting model instability. The larger lagged coefficient is consistent with the possibility that the
market does not fully impound the valuation effect of ESG performance within the same fiscal year;
investors and analysts may require time to verify sustainability disclosures and translate them into
pricing decisions, so the contemporaneous FE estimate likely understates the full effect due to
simultaneity and measurement-error attenuation, while the one-period-lag specification captures a
larger share of this delayed response. The System GMM coefficient falls between the two, which is
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consistent with a dynamic specification that simultaneously nets out the persistence of firm value,
captured through the lagged dependent variable, and corrects for endogeneity bias arising from reverse
causality and unobserved heterogeneity. Taken together, the pattern across Tables 4, 6, and 7 suggests
that ESG information is incorporated into firm value with a lag, and that correcting for endogeneity
moderates, rather than eliminates, the estimated magnitude of this effect.

4.6. Summary of findings

Table 10 synthesizes the empirical evidence across all specifications. ESG performance
consistently exhibits a positive and statistically significant effect on firm value and accounting
performance, and a negative and significant effect on market risk, across all estimation methods, lag
structures, and performance measures. This consistency provides strong empirical support for the
strategic and financial relevance of ESG in the Indonesian market.

5. Discussion

The empirical findings provide robust evidence that ESG performance constitutes a material
determinant of firm value and market risk in an emerging market context. The positive and
statistically significant association between ESG performance and firm valuation indicates that
sustainability practices are economically substantive and increasingly incorporated into market
pricing mechanisms. Even within institutional environments characterised by information frictions
and heterogeneous disclosure standards, ESG signals retain informational relevance. This finding
aligns with evidence from developed markets (Albuquerque et al., 2020; Broadstock et al., 2021;
Gillan et al., 2021), while extending the literature by demonstrating that such effects persist, albeit
conditionally, in emerging economies where ESG information may be only partially priced
(Goldstein et al., 2022; Ruan et al., 2025).

The economic significance of this relationship can be gauged by comparing the effect of a
one-standard-deviation change in ESG performance with that of the other determinants reported
in Table 4. Given an ESG standard deviation of 12.83 points (Table 2) and a baseline coefficient of
0.015 (Table 4), a one-standard-deviation increase in ESG performance is associated with an
increase in Tobin’s Q of approximately 0.19. By comparison, a one-standard-deviation increase in
profitability (SD = 0.054, B = 0.461) is associated with an increase in Tobin’s Q of approximately
0.025, while a one-standard-deviation increase in leverage (SD = 0.19, f = —0.114) is associated
with a decrease of approximately 0.022. In relative terms, the economic impact of a one-standard-
deviation change in ESG performance is therefore roughly 7 to 9 times larger than that of a
comparable change in profitability or leverage, indicating that ESG performance is not merely
statistically significant but economically material relative to established, well-documented
determinants of firm value.
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5.1. Theoretical and scientific implications

From a theoretical standpoint, the positive ESG—firm value relationship can be interpreted
through the lens of Stakeholder Theory and the RBV. Firms that substantively engage in ESG activities
are more likely to strengthen stakeholder relationships, enhance organisational legitimacy, and develop
intangible capabilities that support long-term value creation (Albuquerque et al., 2020; Flammer, 2021;
Lins et al., 2017). These capabilities, including improved governance structures, enhanced operational
efficiency, and reputational capital, constitute valuable, rare, and inimitable resources consistent with
RBYV logic (Eccles et al., 2014; Friede et al., 2015). However, the valuation effects appear contingent
upon the credibility, depth, and consistency of ESG implementation, reinforcing the distinction
between substantive and symbolic ESG adoption (Delmas & Burbano, 2011). Only ESG practices
embedded within core strategic processes are likely to generate sustained financial benefits.

The observed negative relationship between ESG performance and market risk supports the
risk-mitigating role of sustainability practices. Firms with higher ESG scores exhibit lower stock
return volatility, consistent with Signaling Theory: Credible ESG disclosures reduce information
asymmetry and strengthen investor confidence (Krueger et al., 2020; Spence, 1973). By providing
more transparent information regarding corporate behavior and long-term strategic orientation, ESG
disclosures reduce uncertainty surrounding firm prospects and lower perceived risk. This is consistent
with Broadstock et al. (2021), who documented greater ESG-firm resilience during the COVID-19
market stress, a period captured within the 20162024 sample window of this study. However, in
markets where disclosure standards are less standardized and verification mechanisms are weak, the
effectiveness of ESG as a signal is inherently conditional: When disclosures lack credibility, their
capacity to mitigate risk is diminished, leading to partial or delayed market responses.

A key contribution of this study lies in highlighting the moderating role of institutional quality and
disclosure credibility in shaping ESG effectiveness. The findings indicate that ESG performance does
not operate in isolation; rather, its economic impact is embedded within broader institutional frameworks
characterised by varying degrees of regulatory enforcement, governance quality, and investor
sophistication. In institutional environments with strong governance and credible reporting systems, ESG
signals are more likely to be fully recognised and efficiently priced. Conversely, in contexts marked by
institutional voids and inconsistent enforcement, as in Indonesia, ESG adoption may be perceived as
symbolic, limiting its impact on valuation and risk. This conditionality reinforces the argument that ESG
should be conceptualized as a context-dependent signal rather than a universally effective mechanism, a
perspective that aligns with legitimacy and institutional theory (Iamandi et al., 2019; Suchman, 1995).

The robustness of results across specifications, lagged ESG, dynamic GMM, alternative lag
structures, and alternative performance measures, enhances the credibility of the identified relationships.
The persistence of ESG effects across lag structures suggests that the benefits of ESG engagement are
durable, consistent with the notion of capability development emphasised in the RBV. The consistency
of results across Tobin’s Q and ROA reinforces the multidimensional impact of ESG: It enhances not
only external market perceptions but also internal operational efficiency, operating through reductions
in the cost of capital, improvements in risk management, and enhanced competitive positioning (Gillan
et al., 2021; Liang & Renneboog, 2020). Taken together, these results make a scientific contribution
beyond the Indonesian setting: They show that a unified empirical framework combining firm value and
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market risk, estimated under an explicit multi-layered identification strategy, can detect conditional ESG
effects that a single-outcome or purely cross-sectional design would likely miss.

The extended sample period (2016-2024) adds further depth to the analysis. The inclusion of the
COVID-19 shock and subsequent recovery enables examination of ESG effects under conditions of
elevated uncertainty, consistent with Broadstock et al. (2021)’s finding that ESG-oriented firms
demonstrated greater resilience during the pandemic. The year fixed effects incorporated in all
specifications capture these macroeconomic shocks, ensuring that the estimated ESG coefficients
reflect within-firm variation in ESG performance rather than time-varying macroeconomic conditions.

Importantly, the findings challenge the implicit assumption of fully efficient ESG pricing that
dominates much of the literature. Evidence from the Indonesian context suggests that ESG
information is incorporated into market prices in a partial and heterogeneous manner, reflecting
information asymmetry, limited disclosure standardization, and varying levels of investor awareness.
This supports arguments that ESG effects in emerging markets are inherently conditional and
context-specific (Primasari & Prasasti, 2024; Singhania et al., 2024). Consequently, the financial
relevance of ESG should be understood not as a universal principle, but as an outcome shaped by
institutional and informational constraints.

5.2. Managerial and practical implications

From a practical perspective, the findings carry important implications for corporate managers
and policymakers. Because the evidence indicates that ESG performance is only partially and
unevenly priced by the Indonesian market, the practical recommendations below are deliberately
tied to that finding rather than framed as generic calls for “more disclosure”. For regulators, the
results suggest that strengthening enforcement of POJK No. 51/POJK.03/2017 should prioritize
standardizing disclosure metrics and requiring independent third-party assurance of sustainability
reports, particularly for firms outside the largest capitalization tier that are less likely to be covered
by international ESG rating agencies; this would directly address the credibility gap that this study
reveals as a boundary condition for ESG’s valuation effect. For firms, the finding that the market
rewards ESG performance with a delay (Table 6) rather than contemporaneously implies that
symbolic, disclosure-only ESG adoption is unlikely to be rewarded quickly; firms seeking to capture
the valuation benefit documented here should prioritise substantive integration, such as linking ESG
targets to executive remuneration and obtaining external assurance, over one-off disclosure
improvements. For investors, the evidence that Tobin’s Q and return volatility are significantly
associated with ESG performance suggests that ESG scores can usefully inform valuation and risk
assessment, but the conditional nature of our findings implies that investors should weight ESG
scores by the credibility of the underlying disclosure and assurance practices, rather than treating
vendor ESG scores as a homogeneous signal across firms. Collectively, these recommendations
follow directly from our central thesis: Because ESG is a context-dependent rather than a universally
efficient signal, its practical value to managers, regulators, and investors alike depends on deliberate
action to strengthen the credibility of the underlying disclosure, not on ESG engagement per se.
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6. Conclusions

In this study, we provide robust evidence that ESG performance plays a significant and
economically meaningful role in shaping firm value and market risk among non-financial firms listed on
the IDX over the period 2016-2024. ESG engagement is positively associated with firm valuation and
accounting performance while contributing to lower stock return volatility. These results demonstrate
that ESG functions as a strategic driver of value creation and as an effective mechanism for risk
mitigation. However, the analysis also reveals that these effects are conditional on the credibility of
disclosures and the quality of institutional frameworks, underscoring the context-dependent nature of
ESG effectiveness. These conclusions should nonetheless be read in light of two main limitations,
detailed fully in Section 3.8: The sample is concentrated among larger, Refinitiv-covered firms and may
not generalise to smaller Indonesian listed companies, and internationally standardised ESG scores may
only partially capture context-specific, locally embedded sustainability practices.

The principal theoretical contribution of this study lies in integrating firm value and market risk
within a unified empirical framework while explicitly accounting for institutional constraints and
information asymmetry. By moving beyond the conventional assumption of fully efficient ESG pricing,
this research demonstrates that ESG signals are only partially incorporated into market outcomes in
emerging economies. This bridges three complementary theoretical perspectives, stakeholder theory,
signaling theory, and the resource-based view, with empirical evidence from a setting characterized by
regulatory heterogeneity and evolving disclosure practices. From a practical standpoint, the findings
underscore the imperative for firms to adopt substantive ESG strategies supported by credible reporting,
and for investors to critically evaluate ESG information in light of varying disclosure quality.

More broadly, this study extends the frontier of sustainable finance research by positioning ESG
as a context-sensitive mechanism whose economic impact is shaped by institutional and informational
environments. The extended sample period (2016—2024) provides a richer temporal basis for inference
than most prior emerging market ESG studies and captures the effects of significant market events,
including the COVID-19 pandemic, within the estimation framework.

In future studies, researchers should consider several extensions. First, disaggregating ESG into
its environmental, social, and governance components would enable examination of which
dimensions drive the observed effects and whether these operate through distinct channels. Second,
incorporating text-based ESG measures derived from corporate sustainability reports, using natural
language processing, could provide a richer and more contextually sensitive measure of ESG
practices than third-party scores. Third, cross-country comparative analyses encompassing multiple
ASEAN or broader emerging market economies would enable systematic examination of how
institutional heterogeneity moderates ESG effectiveness. Fourth, longitudinal mixed-method
approaches could illuminate the processes through which ESG practices become embedded as
strategic capabilities, thereby enriching the distinction between substantive and symbolic ESG
adoption identified in this study. Together, these extensions would advance theoretical
understanding and practical application of ESG in emerging market financial systems. Fifth, given
evidence that the financial benefits of ESG engagement are similarly conditional among small and
medium-sized enterprises (Rossi et al., 2025), researchers could examine whether the boundary
conditions identified in this study for large listed Indonesian firms also hold for SMEs, which face
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distinct disclosure costs and capital constraints. Sixth, researchers could test whether ESG engagement
functions as a market-facing competitive capability, as proposed for SME competitiveness (Rossi, 2026),
thereby connecting the sustainability-finance and strategic-competitiveness literatures.

Author contributions

All authors contributed to the design and conception of the study. [Author 1]: Conceptualisation,
Methodology, Formal Analysis, Writing—Original Draft. [Author 2]: Data Curation, Validation,
Writing—Review and Editing. [Author 3]: Supervision, Funding Acquisition, Writing—Review and
Editing. All authors have read and approved the final manuscript.

Use of Al tools declaration

The authors used artificial intelligence (Al)-assisted tools solely for language improvement,
grammar checking, and enhancing the clarity of the manuscript. All scientific content, research design,
data analysis, interpretation of results, and conclusions were developed and verified by the authors.
The authors take full responsibility for the accuracy and integrity of the manuscript.

Acknowledgments

This research did not receive any specific grant from funding agencies in the public, commercial,
or not-for-profit sectors.

Conflict of interest

All authors declare no conflicts of interest in this paper.
Data availability statement

The ESG scores used in this study were obtained under license from Refinitiv (LSEG) and cannot
be made publicly available due to contractual restrictions; they may be obtained directly from Refinitiv
by researchers with an appropriate subscription. Firm-level financial and market data were compiled
from publicly available sources, including the Indonesia Stock Exchange (IDX) and firms’ audited
annual reports. The processed dataset supporting the findings of this study is available from the
corresponding author upon reasonable request.
References
Albuquerque R, Koskinen Y, Yang S, et al. (2020) Resiliency of environmental and social stocks: An

analysis of the exogenous COVID-19 market crash. Rev Corp Finance Stud 9: 593-621.
https://doi.org/10.1093/rcfs/cfaa011

Innovation Economics Volume 1, Issue 2, 116—147.



145

Arellano M, Bover O (1995) Another look at the instrumental variable estimation of error-components
models. J Econom 68: 29-51. https://doi.org/10.1016/0304-4076(94)01642-D

Barney J (1991) Firm resources and sustained competitive advantage. J Manage 17: 99-120.
https://doi.org/10.1177/014920639101700108

Blundell R, Bond S (1998) Initial conditions and moment restrictions in dynamic panel data models. J
Econom 87: 115-143. https://doi.org/10.1016/S0304-4076(98)00009-8

Broadstock DC, Chan K, Cheng LTW, et al. (2021) The role of ESG performance during times of
financial crisis: Evidence from COVID-19 in China. Finance Res Lett 38: 101716.
https://doi.org/10.1016/.1r1.2020.101716

Cao Y (2023) ESG, brand trust and brand loyalty. Commun Humanit Res 22: 1704.
https://doi.org/10.54254/2753-7064/22/20231704

Cardillo MADR, Basso LF C (2025) Revisiting knowledge on ESG/CSR and financial performance:
A bibliometric and systematic review of moderating variables. J Innov Knowl 10: 100648.
https://doi.org/10.1016/j.jik.2024.100648

Chau L, Anh L, Duc V (2025) Valuing ESG: How financial markets respond to corporate sustainability.
Int Bus Rev 34: 102418. https://doi.org/10.1016/j.ibusrev.2025.102418

Chouaibi S, Rossi M, Siggia D, et al. (2022) Exploring the moderating role of social and ethical
practices in the relationship between environmental disclosure and financial performance:
evidence from ESG companies. Sustainability 14: 209. https://doi.org/10.3390/su14010209

Delmas MA, Burbano VC (2011) The drivers of greenwashing. Calif Manage Rev 54: 64-87.
https://doi.org/10.1525/cmr.2011.54.1.64

Ding H, Wang Z (2025) The influence of institutional pressures on environmental, social, and
governance responsibility fulfillment: Insights from Chinese listed firms. Sustainability 17: 3982.
https://doi.org/10.3390/su17093982

Donghui Z, Yusoff WS, Salleh MFM, et al. (2025) The impact of ESG and the institutional
environment on investment efficiency in China through the mediators of agency costs and
financial constraints. Soc Sci Humanit Open 11: 101323.
https://doi.org/10.1016/j.ssah0.2025.101323

Eccles RG, loannou I, Serafeim G (2014) The impact of corporate sustainability on organizational
processes and performance. Manage Sci 60: 2835-2857. https://doi.org/10.1287/mnsc.2014.1984

Eng LL, Fikru M, Vichitsarawong T (2022) Comparing the informativeness of sustainability
disclosures versus ESG disclosure ratings. Sustain Account Manage Policy J 13: 345-374.
https://doi.org/10.1108/SAMPJ-03-2021-0095

Flammer C (2021) Corporate green bonds. J Financ Econ 142: 499-516.
https://doi.org/10.1016/j.jfineco.2021.01.010

Freeman RE (1983) Stockholders and stakeholders: A new perspective on corporate governance. Calif
Manage Rev 25: 88—106. https://doi.org/10.2307/41165018

Friede G, Busch T, Bassen A (2015) ESG and financial performance: Aggregated evidence from more
than 2000  empirical  studies. J  Sustain  Financ  Investig 5:  210-233.
https://doi.org/10.1080/20430795.2015.1118917

Innovation Economics Volume 1, Issue 2, 116—147.



146

Gillan SL, Koch A, Starks LT (2021) Firms and social responsibility: A review of ESG and CSR
research in corporate finance. J Corp Financ 66: 101889.
https://doi.org/10.1016/j.jcorpfin.2021.101889

Goldstein I, Kopytov A, Shen L, et al. (2022) On ESG investing: Heterogeneous preferences,

information, and asset prices. SSRN Electron J. https://doi.org/10.2139/ssrn.4080653

GSIA (2022) Global Sustainable Investment Review 2022, Global Sustainable Investment Alliance,
Brussels. Available from: https://www.research.hsbc.com/C/1/1/323/NVpGvmt.

Hausman JA (1978) Specification tests in econometrics. Econometrica 46: 1251-1271.

https://doi.org/10.2307/1913827

lamandi IE, Constantin LG, Munteanu SM, et al. (2019) Mapping the ESG behavior of European

companies: A holistic Kohonen approach. Sustainability 11: 3276.
https://doi.org/10.3390/sul1123276

Johnson R (2020) The link between environmental, social, and corporate governance disclosure and

the cost of capital in South Africa. J Econ Financ Sci 13: 1-13.
https://doi.org/10.4102/jef.v13i1.543

Krueger P, Sautner Z, Starks LT (2020) The importance of climate risks for institutional investors.
Rev Financ Stud 33: 1067-1111. https://doi.org/10.1093/rfs/hhz137

Krueger P, Sautner Z, Tang DY, et al. (2024) The effects of mandatory ESG disclosure around the

world. J Account Res 62: 1795-1847. https://doi.org/10.1111/1475-679X.12548

Liang H, Renneboog L (2020) Corporate social responsibility and sustainable finance: A review of the
literature. SSRN Electron J. https://doi.org/10.2139/ssrn.3698631

Lins KV, Servaes H, Tamayo A (2017) Social capital, trust, and firm performance: The value of
corporate social responsibility during the financial crisis. J Finance 72: 1785-1824.
https://doi.org/10.1111/jofi.12505

Mitchell RK, Agle BR, Wood DJ (1997) Toward a theory of stakeholder identification and salience:
Defining the principle of who and what really counts. Acad Manage Rev 22: 853-886.
https://doi.org/10.2307/259247

Nguyen HT (2025) Compliance or beyond: Seeking an answer for environmental, social, and
governance (ESG) practices of listed companies in Vietnam. Ho Chi Minh City Open Univ J Sci
Econ Bus Adm 15: 134-149. https://doi.org/10.46223/HCMCOUIJS.econ.en.15.5.3783.2025

OECD (2023) Sustainable Finance in Asia: ESG and Climate-Aligned Investing and Policy
Considerations. OECD Publishing, Paris. https://doi.org/10.1787/bde9ec0d-en

OJK (2017) Financial services authority regulation number 51/POJK.03/2017 on the implementation
of sustainable finance for financial services institutions, issuers, and public companies. Financial
services Authority, Jakarta. Available from:
https://www.ojk.go.id/iru/regulation/detailregulation/8986/implementation-of-sustainable-
finance-for-financial-services-institutions-issuers-and-public-companies.

Primasari NS, Prasasti K (2024) Environmental, corporate social responsibility, governance, and sales
growth  effects on financial performance. E3S Web  Conf 482: 02003.
https://doi.org/10.1051/e3scont/202448202003

Rossi M, Capasso A, Solak I, et al. (2025) Green scores, golden returns: ESG’s role in shaping SME
financial outcomes. Rev Account Financ 24: 619—-639. https://doi.org/10.1108/RAF-10-2024-0468

Innovation Economics Volume 1, Issue 2, 116—147.



147

Rossi M (2026) Sustainability as a signal: ESG engagement as a market-facing capability for SME
competitiveness. Compet Rev. https://doi.org/10.1108/CR-01-2026-0039

Ruan L, Li J, Huang S (2025) ESG rating adjustment and capital market pricing efficiency: Evidence
from China. Int Rev Econ Financ 98: 103845, https://doi.org/10.1016/].iref.2025.103845

Singhania M, Saini N, Shri C, et al. (2024) Cross-country comparative trend analysis in ESG regulatory
framework across developed and developing nations. Manag Environ Qual 35: 123-141.
https://doi.org/10.1108/MEQ-02-2023-0056

Spence M (1973) Job market signaling. Q J Econ 87: 355-374. https://doi.org/10.2307/1882010

Suchman MC (1995) Managing legitimacy: Strategic and institutional approaches. Acad Manage Rev
20: 571-610. https://doi.org/10.5465/amr.1995.950808033 1

Windmeijer F (2005) A finite sample correction for the variance of linear efficient two-step GMM
estimators. J Econom 126: 25-51. https://doi.org/10.1016/j.jeconom.2004.02.005

%% AIMS P © 2026 the Author(s), licensee AIMS Press. This is an open access
[ I'CSS article distributed under the terms of the Creative Commons

4

Attribution License (https://creativecommons.org/licenses/by/4.0)

Innovation Economics Volume 1, Issue 2, 116—147.



