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Abstract

This study investigates how Environmental, Social, and Governance (ESG) Analytics Capability (EAC)
functions as a dynamic organizational resource that enhances Sustainable Financial Performance (SFP).
Unlike conventional ESG ratings, which are often inconsistent and backward-looking, EAC is
conceptualized as an internal capability that enables firms to sense, interpret, and embed ESG information
into decision-making processes. Drawing on the resource-based view, dynamic capabilities, stakeholder
theory, and institutional perspectives, the study advances a multi-theoretical framework that explains why
EAC is valuable, rare, inimitable, and non-substitutable, and how it creates resilience under institutional and
market pressures. Empirically, the research employs a multi-method design using a longitudinal panel of
publicly listed firms (2010-2024), combining econometric analyses, staggered adoption designs, event
studies, survival models, and machine learning on unstructured ESG textual data. Results demonstrate that
EAC improves profitability, valuation, financing conditions, and resilience, with effects mediated by risk
management and capital allocation efficiency, and moderated by governance quality, digital maturity, and
industry salience. Event studies show that investors reward EAC by attenuating downside risks and
amplifying positive responses to ESG events, while survival models reveal that high-EAC firms resolve
ESG incidents faster. Predictive models confirm that unstructured data contain forward-looking signals that
strong-EAC firms effectively harness. The study contributes theoretically by reconceptualizing ESG as a
capability rather than a static rating, methodologically by integrating causal inference with predictive
modeling, and practically by guiding managers and policymakers on embedding analytics into governance
and regulation. Overall, the findings affirm that ESG analytics, when institutionalized as a capability, serve
as a cornerstone for sustainable financial performance in the twenty-first century.

Keywords: ESG Analytics Capability, Sustainable Financial Performance, Corporate Decision-Making,
Dynamic Capabilities, Causal and Predictive Analytics.

Introduction beyond these limitations, this study introduces and
Corporations today face an unprecedented dual examines the concept of ESG Analytics Capability
pressure: deliver competitive financial results while (EAC), conceptualized as an internal, dynamic
simultaneously responding to mounting expectations organizational ~capability that enables firms to
for environmental stewardship, social responsibility, transform  heterogeneous ESG-related data into
and governance transparency' Conventional actionable insights that drive sustainable financial
approaches to ESG have often been criticized for their performance (SFP).

static, retrospective orientation, where external rating

agencies assign scores based on disclosed information.
Such ratings frequently exhibit inconsistencies, lack
causal clarity, and fail to capture firm-specific
analytical capabilities (Gillan et al., 2021). To move

The idea that ESG factors can provide resilience in
times of crisis has gained strong empirical support in
recent years. For example, firms with stronger ESG
profiles exhibited superior stock performance during
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the COVID-19 pandemic, highlighting the market’s
recognition of ESG as a source of resilience
(Albuquerque et al., 2020; Broadstock et al., 2021).
While these findings underscore the short-term
benefits of ESG, they stop short of explaining the
internal processes through which companies build the
capacity to sense, analyze, and embed ESG data into
decision-making. Our research addresses this gap by
shifting the focus from outcomes (ratings, market
reactions) to capabilities (data architecture, analytics,
governance integration).

EAC is framed as a bundle of routines and resources
that include constructing an integrated data
infrastructure, deploying advanced analytical models,
ensuring governance oversight, and embedding ESG
insights into corporate strategy. In this sense, EAC can
be interpreted as both a resource in the sense of the
resource-based view and a dynamic capability that
evolves as firms encounter regulatory shifts,
stakeholder demands, and environmental shocks
(Flammer & loannou, 2022). The proposition is that
firms with robust EAC are more likely to achieve not
only improved risk-adjusted financial returns but also
long-term legitimacy and resilience in uncertain
environments.

The financial implications of ESG integration are
multifaceted. Evidence suggests that better ESG
disclosure is associated with lower cost of capital
(Chan & Wongsurawat, 2021) and improved
investment efficiency (Cheng et al., 2022). Similarly,
firms with transparent ESG policies are better
positioned to attract long-term oriented investors and
access financing on favorable terms (Fernando et al.,
2021). These effects extend beyond equity markets:
syndicated loan spreads, for instance, have been shown
to reflect borrowers’ ESG quality, underscoring that
creditors also price ESG into risk assessments (Bannier
et al., 2023).

At the same time, the value relevance of ESG is
contingent on governance quality and information
credibility. Weak governance structures may
undermine the reliability of ESG reporting, reducing
the informational value of ESG disclosures for
investors (Capasso et al., 2020). Conversely, in
emerging markets, firms operating in environmentally
or socially sensitive industries tend to produce stronger
ESG performance, often as a response to stakeholder
scrutiny and legitimacy pressures (Garcia et al., 2021).
These heterogeneous patterns highlight the necessity
of moving from externally imposed scores to a firm-
specific conceptualization of capability.

The contribution of this study is to define,
operationalize, and empirically test EAC as a firm-
level capability that links ESG considerations with
financial outcomes. Specifically, the research
investigates whether firms with stronger EAC achieve
superior sustainable financial performance, defined not
only by profitability and wvaluation but also by
resilience, access to finance, and efficiency of capital
allocation. We further explore the mechanisms through
which EAC creates value and the conditions under
which it is most effective. This is achieved by
integrating multiple theoretical lenses, including the
resource-based view, dynamic capabilities, stakeholder
theory, and institutional theory, into a coherent
framework. By doing so, the paper reconceptualizes
ESG not as an exogenous constraint but as a strategic
capability that can shape the trajectory of firm
performance in an era of sustainability imperatives.

Ultimately, the introduction frames the central research
question: Do firms with higher ESG Analytics
Capability achieve systematically stronger sustainable
financial performance? Subsidiary questions probe the
mechanisms (risk management, capital efficiency,
information asymmetry reduction) and boundary
conditions (governance quality, digital maturity,
industry salience) that condition the EAC-SFP
relationship. In answering these questions, the study
advances both theory and practice, providing insights
for managers, investors, and policymakers seeking to
align profitability with sustainability in the post-2020
corporate landscape.

Literature Review

The theoretical foundations of this study rest on an
integrated view that combines multiple streams of
organizational and management theory to explain why
and how ESG Analytics Capability (EAC) can
constitute a firm-specific strategic asset that enhances
Sustainable Financial Performance (SFP). This
integration responds to the fragmentation of prior
research, where each theoretical lens has offered
partial insights but rarely a complete account of the
mechanisms and boundary conditions involved. By
reconciling the Resource-Based View (RBV), dynamic
capabilities  theory, stakeholder theory, and
institutional theory, we construct a comprehensive
framework in which EAC emerges as both a valuable
resource and a dynamic process that enables firms to
adapt, legitimize, and thrive under conditions of
environmental and social turbulence.
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From the perspective of the Resource-Based View
(RBV), firms achieve sustained competitive advantage
when they possess resources that are valuable, rare,
inimitable, and non-substitutable (VRIN). ESG
analytics capability fits this description because while
ESG ratings and datasets are widely available, the
organizational ability to integrate heterogeneous ESG
signals into decision rights and strategy processes is
far less common. Competitors may copy surface-level
disclosures, but they cannot easily replicate the tacit
routines, human expertise, and socio-technical
infrastructure through which a firm processes
unstructured ESG data, arbitrates among conflicting
indicators, and embeds insights into core financial
decisions. As Barney, Ketchen, and Wright (2021)
emphasize, the RBV has evolved to focus not only on
the possession of resources but on the orchestration
and recombination of those resources to create
enduring value (Barney et al., 2021). This evolution
aligns with the logic of EAC as a bundle of socio-
technical routines that transform raw ESG inputs into
strategic advantage.

Moreover, the RBV perspective highlights that EAC
satisfies the conditions of resource immobility. ESG
analytics routines are sticky because they involve deep
firm-specific investments in IT infrastructure, data
governance, and domain expertise that cannot be easily
transferred or traded in factor markets. As Peteraf, Di
Stefano, and Verona (2023) argue, much of the
critique  of the RBV has overlooked the
organizationally embedded nature of resources, and
EAC provides a contemporary illustration of how
firms can develop such embedded resources that
remain difficult for rivals to imitate (Peteraf et al.,
2023). This insight underscores why the impact of
ESG analytics on financial outcomes cannot be
reduced to mere possession of ESG scores but must be
traced to the capability level.

Dynamic capabilities theory extends this logic by
emphasizing not just resource possession but the firm’s
ability to sense, seize, and transform in rapidly
changing environments (Teece, 2020). EAC
exemplifies a dynamic capability in that it enables the
sensing of weak signals about emerging ESG risks and
opportunities across supply chains, markets, and
regulatory contexts; the seizing of strategic options by
allocating capital and managerial attention to ESG-
aligned projects; and the transformation of governance
routines to institutionalize ESG considerations across
organizational layers. Schilke, Hu, and Helfat (2022)
note that dynamic capabilities are increasingly
evaluated not only by their presence but by their

effectiveness in producing resilient outcomes,
particularly in the face of environmental shocks
(Schilke et al,, 2022). EAC thus represents a
stabilizing dynamic capability, one that compresses the
trajectory of adverse events by enabling early
detection, rapid response, and accelerated recovery.
The notion of resilience as an extension of dynamic
capabilities has been increasingly recognized in recent
years. Unlike static risk management tools, dynamic
capabilities such as ESG analytics provide the agility
and adaptive capacity that allow firms to recalibrate
their strategies in real time. For instance, when
regulatory regimes suddenly mandate new disclosure
standards or when extreme weather events disrupt
supply chains, firms with mature EAC can rapidly
simulate financial impacts, prioritize responses, and
coordinate cross-functional teams to minimize losses.
This echoes the arguments of Wilden and Gudergan
(2021), who contend that firms’ adaptive capacity in
turbulent environments depends critically on their
ability to recombine data-driven insights with
organizational routines (Wilden & Gudergan, 2021).
ESG analytics capability, in this sense, is not only
about compliance but about ensuring business
continuity and positioning firms to capitalize on
sustainability transitions.

Dynamic capabilities theory also stresses the path-
dependent nature of capability development. Firms
cannot simply buy an EAC off the shelf; they must
cultivate it through cumulative learning processes,
experimentation, and iterative adaptation. This
resonates with the findings of Protogerou, Caloghirou,
and Lioukas (2022), who demonstrate that dynamic
capabilities emerge from long-term investments in
absorptive capacity and integrative managerial
practices (Protogerou et al., 2022). In practice, this
means that EAC matures as firms iteratively refine
data governance structures, enhance machine learning
models with domain-specific ESG knowledge, and
institutionalize cross-functional collaboration between
sustainability officers, finance executives, and IT
specialists. Each iteration deepens the firm’s ability to
process ESG data streams and to align them with
strategic decision-making, reinforcing the path-
dependent trajectory of capability building.

Stakeholder theory offers a complementary perspective
by foregrounding the legitimacy dimension of
corporate behavior. According to stakeholder theory,
firms derive their license to operate from the
acceptance and support of diverse stakeholders,
including investors, regulators, employees, customers,
and communities. The integration of ESG analytics
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into corporate decision-making enhances legitimacy
because it demonstrates that firms are not merely
making symbolic claims but are investing in robust
processes that substantiate their ESG commitments. As
Crane, Matten, and Moon (2021) argue, stakeholder
trust increasingly depends on the quality of underlying
governance processes rather than on the superficiality
of disclosure (Crane et al., 2021). EAC provides such
quality assurance, offering a transparent and auditable
trail from data ingestion to decision outcomes.

Moreover, stakeholder theory emphasizes that
stakeholder relationships are not static but evolve
through iterative interactions and feedback loops.
Firms with EAC are better positioned to monitor
stakeholder expectations in real time by analyzing
unstructured data from news reports, social media, and
NGO campaigns, thereby adjusting strategies before
reputational damage escalates. This proactive
engagement aligns with the observations of Haack,
Schoeneborn, and Wickert (2021), who document how
firms’ responsiveness to stakeholder pressures is
increasingly mediated by their analytic capabilities
(Haack et al., 2021). By institutionalizing EAC, firms
shift from reactive to anticipatory modes of
stakeholder management, building enduring trust and
goodwill that translate into financial and strategic
advantages.

Institutional theory provides yet another layer of
explanation by focusing on the external pressures that
shape organizational behavior. Firms operate within
institutional fields characterized by coercive pressures
from regulators, normative expectations from industry
peers, and mimetic tendencies in response to
uncertainty. In this context, ESG analytics capability
functions as a legitimacy-enabling mechanism. By
developing robust analytic infrastructures, firms can
more effectively comply with evolving regulatory
requirements, such as the European Union’s
Sustainable Finance Disclosure Regulation (SFDR) or
the U.S. Securities and Exchange Commission’s
proposed climate risk disclosure rules. As Aguilera,
Judge, and Terjesen (2022) highlight, the credibility of
ESG reporting increasingly depends on the depth of
analytic systems that underlie disclosures, not just on
the narratives themselves (Aguilera et al., 2022). EAC
thus provides the institutional scaffolding that assures
regulators and standard setters of firms’ genuine
commitment to sustainable practices.

Normative pressures further reinforce the value of
EAC. As industry associations, stock exchanges, and
professional networks converge around best practices

in ESG data use, firms without analytic capabilities
risk being seen as laggards or free riders. Institutional
theory suggests that conformity to these norms is
essential for maintaining access to resources such as
investment capital and supply chain partnerships.
Empirical evidence by Bini, Dainelli, and Giunta
(2022) shows that firms with advanced ESG data
infrastructures are more likely to be included in
sustainability indices and to attract long-term oriented
investors (Bini et al., 2022). This finding underscores
how normative legitimacy is increasingly mediated
through the quality of ESG analytics rather than the
quantity of ESG initiatives.

Mimetic pressures, meanwhile, arise when firms
imitate peers in uncertain environments. Here, EAC
allows firms not only to imitate but also to innovate.
By benchmarking ESG performance across peers and
industries, firms can differentiate their strategies,
identifying unique ESG opportunities that confer
competitive advantage. As Marquis and Qian (2021)
argue, firms that go beyond imitation to create
distinctive  sustainability strategies secure both
legitimacy and differentiation (Marquis & Qian, 2021).
EAC supports this dual outcome by providing granular
insights into peer practices while enabling bespoke
strategy formulation. Taken together, institutional
theory highlights the dual role of EAC: as a defensive
mechanism for regulatory compliance and normative
legitimacy, and as a proactive mechanism for strategic
differentiation under mimetic pressures. This dual role
complements the insights of RBV and dynamic
capabilities theory, reinforcing the view that EAC is
simultaneously a resource, a capability, and a
legitimacy tool.

Synthesizing these perspectives reveals the multi-
dimensional nature of ESG analytics capability. From
the RBV standpoint, EAC qualifies as a VRIN
resource that delivers sustained competitive advantage.
From the dynamic capabilities lens, it emerges as a
transformative capability that enables sensing, seizing,
and transforming in turbulent environments. From
stakeholder theory, it constitutes a legitimacy-
enhancing process that fosters trust and relational
capital with diverse stakeholders. From institutional
theory, it functions as a compliance and differentiation
mechanism that helps firms navigate regulatory,
normative, and mimetic pressures. The convergence of
these theories provides a holistic account of why EAC
is strategically consequential for sustainable financial
performance.
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Importantly, these theoretical foundations are not
mutually exclusive but mutually reinforcing. RBV
explains why EAC can generate value internally;
dynamic capabilities explain how it enables adaptive
responses externally; stakeholder theory explains why
it  strengthens trust-based relationships; and
institutional theory explains how it secures legitimacy
under multi-level pressures. By integrating these
lenses, we avoid the siloed reasoning that has plagued
prior ESG research and instead construct a unified
framework that situates EAC at the nexus of internal
resources, adaptive processes, stakeholder relations,
and institutional conformity.

This integration also clarifies boundary conditions.
The efficacy of EAC in delivering SFP depends on
complementary assets such as governance quality,
digital maturity, and cultural alignment. Firms with
weak governance may possess EAC but fail to deploy
it effectively, leading to symbolic rather than
substantive ESG practices. Similarly, firms in
industries with low stakeholder salience may not
realize immediate returns from EAC, while those in
highly scrutinized sectors (finance, energy, consumer
goods) may experience amplified benefits. As Velte
(2022) observes, ESG outcomes are contingent upon
firm-specific and institutional contexts that moderate
the strength of observed effects (Velte, 2022). Thus,
while EAC has generalizable potential, its realized
value is context-dependent.

Finally, the theoretical framework sets the stage for
empirically testing the pathways through which EAC
affects SFP. The integration of RBYV, dynamic
capabilities, stakeholder, and institutional theories
guides the operationalization of constructs, the
specification of hypotheses, and the selection of
analytical methods. For instance, mediation analysis
can trace whether EAC influences SFP through
improved risk management or capital allocation
efficiency, while moderation analysis can test whether
these effects are stronger under high governance
quality or stringent regulatory regimes. In this way, the
theoretical foundations do not merely provide abstract
reasoning but directly inform the empirical strategy of
the study. By grounding the investigation in a multi-
theoretical perspective, we ensure that the analysis of
ESG analytics capability is robust, comprehensive, and
aligned with the complex realities of corporate
decision-making under sustainability pressures.

Methodology

The empirical strategy of this study is designed to
rigorously evaluate how ESG Analytics Capability

(EAC) affects Sustainable Financial Performance
(SFP) while accounting for potential endogeneity,
measurement error, and contextual heterogeneity. The
methodology integrates econometric analysis with
computational methods, combining panel regressions,
quasi-experimental designs, event study frameworks,
survival analysis, and machine learning. This hybrid
design ensures that both causal inference and
predictive accuracy are addressed, thereby enhancing
the robustness and generalizability of findings. The
decision to adopt a multi-method approach reflects
calls in the sustainability and finance literature for
more rigorous designs that bridge the gap between
theory and empirical evidence (Busch et al., 2021).

The dataset comprises publicly listed firms across
multiple industries and geographies between 2010 and
2024. Financial data, ESG disclosures, governance
indicators, and macroeconomic controls were
integrated to create a balanced panel of approximately
25,000 firm-year observations. To capture unstructured
ESG information, we applied natural language
processing techniques to sustainability reports,
earnings calls, and news coverage, ensuring that
qualitative =~ ESG  signals are  systematically
incorporated. As Christensen, Hail, and Leuz (2021)
emphasize, the credibility of ESG measurement
depends on moving beyond static scores to richer,
context-sensitive data infrastructures (Christensen et
al., 2021). Therefore, our design combines both
structured and unstructured data sources to
operationalize EAC comprehensively.

Key constructs were carefully operationalized.
Sustainable Financial Performance (SFP) was
measured using a composite index that integrates
profitability (ROA, Tobin’s Q), risk-adjusted returns,
cost of capital, and resilience indicators such as time-
to-recovery after market shocks. ESG Analytics
Capability (EAC) was modeled as a latent construct
derived from three observable dimensions: data
architecture (breadth and depth of ESG data
integration), analytical sophistication (use of advanced
models such as machine learning for ESG), and
governance integration (degree to which ESG analytics
are embedded into decision rights). This aligns with
findings by Velte (2022), who shows that the financial
relevance of ESG is contingent on firms’ internal
capability to process and act upon ESG data rather
than on ESG disclosure levels alone (Velte, 2022).
Mediators such as risk management quality and capital
allocation efficiency, as well as moderators such as
governance quality and regulatory pressure, were
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included to reflect theorized pathways and boundary

conditions.

Table 1. Integrated Data Architecture here

Data Type Saurce Coveraga

Eutracted Variahles Analytical Role

Financial Farformance Compustat / Bloomaerg / Refinitly

2000 2024 [QuarterlyjAnnual)

ROA, RO, Tobin's §, Market Cap, Stack Returns Dependent Variahle (S7F)

LG Metrics MSCIESG  Sustainalytics / Refinitiv ESG

20102024 (Annual)

E (Emissions, Energy), 5 (Diversity, Safatyl. G {Board Structure) Key Independent Varizhles (EAC inputs)

Textual Disclosures Annugl Reparts | C5R Reparts / Mews (NLP processed)

2010-2024 (AnnualiContinuous}

Sentiment Scores, S Keymord Freausncies, Risk Flags Feature Engineering for ML models

Euant Data Regulatory filings | Envirenmental & Sacial Events

2010-2024 (Event-based)

Sheck Indicaters (Spills, Sirlkes. Sanctions) Exogencus Shacks | Identfication Strategy

Governance Indicators BeardLy f Carparate Gavemnance Datadases

2010-2024 {Annual)

Baard Independence, Audit Quality, Gwnership Concantration Maderatars / Contrels

Industry & Macro Controls World Bank ¢ IMF / Industry Assaciations

2010-2024 (AnnualQuarterty)

GOP Growth, Inflation, Industry ESG Intensity Controls/ Boundary Cenditians

The analytical strategy began with fixed-effects panel
regressions that estimate the association between EAC
and SFP, controlling for firm size, industry, country,
and year. To address concerns of reverse causality, we
exploited quasi-experimental variation from regulatory
shocks such as the European Union’s SFDR mandate
in 2021, which created exogenous increases in ESG
disclosure requirements. Following the approach of
Liang and Renneboog (2020), difference-in-
differences estimators were employed to compare
firms more and less exposed to these regulations
(Liang & Renneboog, 2020). This allowed us to isolate
the causal impact of building EAC on financial
outcomes while mitigating confounding from
unobserved heterogeneity. Robustness was further
enhanced by clustering standard errors at the firm and
country levels.

To complement regression and DiD analyses, an event
study design was implemented to capture short-term
market reactions to ESG-related announcements and
shocks. Examples include sustainability strategy
updates, regulatory compliance disclosures, and
controversies flagged by media or NGOs. Stock
market reactions were measured using abnormal
returns around event windows of [-3,+3] and [-1,+1]
days, following the methodology of Krueger, Sautner,
and Starks (2020). This framework enabled us to
assess whether firms with stronger EAC exhibit less
negative or more positive investor responses to ESG
events, highlighting the valuation channel through
which analytic capabilities influence financial
outcomes (Krueger et al., 2020). In line with recent
advances, we expanded this framework to incorporate
textual sentiment analysis from earnings calls and
sustainability briefings, thereby linking qualitative
signals with  quantitative = market responses.

analyical Stategy

Table 2. Analytical Strategies and Models

ModokTocan qus. Koy Quipuls,

Partel Rewression Models Eviate direc elfeuts of E5G Analylis Co

AC) n Suslainable Fiaiicial Performan ce |

mamic Barel GMA

Fined-ulfecs, Randurn o 10 EAC L SFP (107 Ly, valualion, risx malvics)

Difference-n-Ditersnces (i0) Idertify causal e

e adoption of ESG znalyties across firms

wa-nay FE 00, Stapgered Adoption Models cau o EA intoduction on ir

ke Sty Aratysis Capture m: s t0 ESGorelatad shecks ndl disclosures

RO RENIM MOMEE, CURLIATILE ABNEmma| REtumS (Car)

SEATAl RIUINE 2RUR ESG

Survival { Hazan Mocels Anzlyze Eme-to-event outcomes (e.0.. time-to-isls, timeto-recovery)

o Proportianal Hazar

cesleratec Falure Tive Mode s

los. survheal carves, reslllence estimates

HModols Predictive mo

17 o

P56 signas and financla

uctared dala

mpartance, madel com parlsnns

Walidale slabilicy of iesulls unde alleriativ

5 o s

e ik o Lo variable bias

Beyond short-term reactions, we investigated the
resilience dimension of SFP using survival analysis.
Specifically, we modeled the hazard of financial
distress, credit downgrades, or severe stock price
drawdowns as functions of EAC. Cox proportional
hazards models and parametric Weibull specifications
were estimated, controlling for firm fundamentals and
macroeconomic shocks. This approach was inspired by
empirical designs such as those of Amel-Zadeh and
Serafeim (2021), who argue that ESG-related
capabilities condition firms’ time-to-event outcomes
under uncertainty (Amel-Zadeh & Serafeim, 2021).
Our survival analysis was extended to assess recovery
dynamics by modeling time-to-recovery after ESG or
market shocks. Firms with high EAC were expected to

demonstrate shorter recovery durations, reflecting
superior adaptation to turbulence.

Machine learning was incorporated to capture non-
linearities and interactions often missed in traditional
econometric models. Gradient boosting machines,
random forests, and neural networks were trained to
predict SFP outcomes using ESG-related features.
Importantly, these models were not treated as black
boxes; explainable Al techniques such as SHAP values
and partial dependence plots were applied to interpret
the relative importance of EAC dimensions. This
interpretability focus follows the arguments of
Ransbotham et al. (2021), who contend that the value
of machine learning in management research lies in
balancing predictive power with transparency
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(Ransbotham et al., 2021). The machine learning
models complemented econometric analyses by

revealing complex dependencies and reinforcing the
robustness of results.

Data Sources Varlable Construction

Analytical Strategies Empirical Models

it /

e

Findings & Insights

4

Managerial & Policy Implications

Figure 1. Research Design and Analytical Framework

Together, these strategies created a triangulated
design. Panel regressions established baseline
associations, DiD and event studies provided causal
leverage, survival models assessed resilience under
stress, and machine learning captured non-linear
predictive patterns. Each method addressed different
threats to inference, ensuring that results are not
artifacts of model specification. Additionally, results
across methods were systematically compared.
Convergence across these diverse techniques
strengthened confidence in the findings, while
discrepancies  highlighted  potential  boundary
conditions warranting further exploration. This
pluralistic ~ approach  reflects = methodological
innovations in sustainable finance research that seek to
integrate causal inference with computational
prediction, thereby advancing both rigor and relevance
(Busch et al., 2021).

To further unpack the mechanisms through which ESG
Analytics Capability (EAC) influences Sustainable
Financial Performance (SFP), we estimated mediation
models. Structural equation modeling (SEM) was
employed to test whether risk management quality and
capital allocation efficiency serve as mediating
pathways. Risk management was operationalized using
volatility of earnings and exposure to downside risk,
while capital allocation efficiency was measured via
investment-to-value ratios and marginal returns on
investment. SEM allowed us to simultaneously
estimate measurement models for latent constructs and
structural paths, thereby reducing bias from
measurement error. Empirical insights from Bassen,
Busch, and Friede (2022) underscore the importance of
exploring mediation channels in ESG-financial
performance research (Bassen et al., 2022). Consistent

with these insights, our models tested whether EAC
affects SFP indirectly by enhancing these core
managerial processes.

Moderation analysis was also conducted to evaluate
contextual boundary conditions. Interaction terms were
included in panel regressions to test whether the effect
of EAC on SFP is amplified under conditions of high
governance quality, digital maturity, or stringent
regulatory environments. Following the approach of
Garcia-Sanchez, Raimo, and Vitolla (2021),
governance quality was proxied by board
independence, ownership dispersion, and audit
committee effectiveness (Garcia-Sanchez et al., 2021).
Digital maturity was proxied by firms’ adoption of
digital infrastructures and AI applications, while
regulatory stringency was measured through cross-
country indices of ESG disclosure enforcement. The
inclusion of moderators ensured that theoretical
contingencies were empirically tested, clarifying the
contexts under which EAC delivers the strongest or
weakest returns.

Robustness checks were performed to enhance the
credibility of the results. First, alternative
specifications of SFP were used, including market-
based, accounting-based, and risk-adjusted measures.
Second, placebo tests were implemented by assigning
pseudo-treatment years in the DiD design to verify that
results were not driven by spurious correlations. Third,
instrumental variables (IV) models were estimated
using lagged adoption of ESG data providers in firms’
industries as instruments, reducing concerns of reverse
causality. Fourth, sensitivity analyses were applied
using Oster’s (2019) approach to evaluate the
robustness of coefficients to omitted variable bias.
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These steps reflect methodological best practices for
strengthening causal inference in management and
finance research (Oster, 2019).

Ethical considerations were integral to the research
design. Since the study relied on publicly available
ESG disclosures, financial reports, and secondary
databases, no direct human subject involvement was
present. However, to ensure responsible use of
machine learning models, bias audits were conducted
to evaluate whether predictive performance varied
systematically across industries, firm sizes, or regions.
As Martin and Shilton (2022) argue, responsible Al
practices in management research require continuous
monitoring of fairness and accountability (Martin &
Shilton, 2022). To align with these principles, models
were audited and recalibrated where potential biases
were detected, and results were reported transparently
to avoid overstating predictive power.

Limitations of the methodology were acknowledged to
provide transparency. First, the operationalization of
EAC as a latent construct may not capture all
dimensions of analytic capability, particularly cultural
or tacit elements. Second, while quasi-experimental
designs and IV models mitigate endogeneity, residual
concerns may remain. Third, machine learning models
face risks of overfitting and drift when applied to
evolving ESG  data, potentially  affecting
generalizability. Fourth, the reliance on publicly listed
firms may limit the applicability of findings to private
or smaller firms, which often face different ESG
challenges. Finally, contextual differences across
industries and countries imply that results should be
interpreted with caution when generalizing beyond the
observed sample. These limitations, however, open
avenues for future research and underscore the
importance of continued methodological innovation.

In summary, the methodology integrates diverse
analytical strategies—panel regressions, DiD, event
studies, survival models, SEM, moderation analysis,
IV estimation, and machine learning—to rigorously
test the impact of ESG Analytics Capability on
Sustainable Financial Performance. By triangulating

across methods, incorporating both structured and
unstructured  data, and embedding ethical
considerations, the design ensures both scientific
credibility and managerial relevance. This robust
empirical foundation sets the stage for presenting the
results, which detail the observed relationships,
mediating mechanisms, and contextual contingencies
of EAC in shaping sustainable financial outcomes.

Results

The empirical analyses provide multi-layered evidence
on how ESG Analytics Capability (EAC) influences
Sustainable Financial Performance (SFP). The results
are structured as a narrative that integrates econometric
estimation, quasi-experimental identification, event-
based responses, resilience modeling, and predictive
analytics, each reinforcing and extending the others.
Together, they paint a coherent picture: firms with
stronger EAC systematically achieve superior financial
outcomes, not only in average profitability but also in
resilience, valuation, and stakeholder legitimacy.
Importantly, the results show that EAC is not merely
correlated with SFP but causally contributes to it under
identifiable mechanisms and boundary conditions.

The baseline panel regressions establish the
foundation. Controlling for firm and year fixed effects,
industry, and macroeconomic conditions, EAC is
positively and significantly associated with SFP. The
coefficients suggest that a one standard deviation
increase in EAC corresponds to a 3—-5% improvement
in the composite SFP index, which includes
profitability, financing conditions, and resilience
measures. Mediators such as risk management and
capital allocation efficiency are statistically significant,
confirming that part of the EAC effect operates
through these channels. Importantly, moderators,
including governance quality and digital maturity,
amplify the effect, while weak governance or
regulatory salience dampens it. These results hold
across multiple specifications, including instrumental
variables using regional ESG salience and dynamic
panel estimators to address potential endogeneity.
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Table 3. Regression Results

Variable Coefficient Std. Error t-Statistic p-value

ESG Analytics Capability (EAC) 0.342 0.042 8.14 <0.001
Decision Integration 0.215 0.038 5.66 <0.001

Risk Management (Mediator) 0.188 0.029 6.48 <0.001
Capital Allocation Efficiency 0.274 0.041 6.68 <0.001
Governance Quality (Moderator) 0.129 0.035 3.69 0.0003
Digital Maturity (Moderator) 0.116 0.032 3.63 0.0004
Industry Regulation (Moderator) 0.098 0.03 3.27 0.0011
Firm Size (Control) 0.054 0.027 2.0 0.046
Leverage (Control) -0.061 0.028 -2.18 0.030

Beyond Dbaseline regressions, the difference-in-
differences analyses strengthen causal inference.
Leveraging staggered adoption of ESG disclosure
mandates across jurisdictions, the models show that
firms  with  high pre-existing EAC  derive
disproportionate benefits after the mandates. Their cost
of capital decreases more, their market valuations rise
faster, and their recovery from ESG-related shocks
accelerates relative to firms with weaker capabilities.
These effects persist even after controlling for industry
fixed effects and time-varying confounders, indicating
that the mandates activate or amplify the value of EAC
rather than creating spurious correlations. This quasi-
experimental evidence thus corroborates the panel
regression findings and reinforces the argument that
EAC functions as a strategic capability that enhances
financial performance.

The event study analyses further demonstrate how
EAC shapes market perceptions in real time. Around
ESG-related shocks—including regulatory
announcements, environmental incidents, and social
controversies—firms  with strong EAC show
significantly less negative cumulative abnormal returns
(CARs) in short event windows and exhibit faster
rebound in medium windows. In positive ESG-related
events, such as recognition for sustainability
achievements or favorable policy incentives, these
firms experience amplified positive CARs. The
implication is that EAC not only buffers downside
risks but also captures upside opportunities in capital
markets. Investors appear to recognize and reward the
presence of strong analytics capabilities, treating them
as signals of credibility, foresight, and resilience.

Table 4. Event Study Outcomes

Event Window CAR (Cumulative Abnormal Return) Std. Error t-Statistic p-Value
[-10, -1] 0.012 0.006 2.0 0.045
[5, -1] 0.018 0.005 3.6 0.0004
[-1, +1] 0.037 0.008 4.63 <0.001
[0, +5] 0.024 0.007 3.43 0.001
[0, +10] 0.019 0.009 2.11 0.036

The resilience dimension is captured through survival and hazard analyses. Firms with higher EAC exhibit hazard
ratios well below unity, indicating faster resolution of ESG incidents and quicker restoration of financial performance.
For example, high-EAC firms resolve ESG controversies in roughly two-thirds the time of low-EAC firms, controlling
for size, leverage, and industry. The interaction terms reveal that governance quality and digital maturity further
reduce hazard ratios, underscoring the importance of context in amplifying resilience. Conversely, in industries with
weak ESG salience or under regimes with lax enforcement, the hazard ratios approach unity, suggesting that EAC’s
effect is contingent rather than automatic. Nonetheless, across most scenarios, the consistent finding is that analytics

capability materially improves resilience.

Table 5. Survival Analysis Results

Covariate Hazard Ratio std. Error z-Statistic p-Value

ESG Analytics Capability (EAC) 0.71 0.09 -3.21 0.001
Decision Integration 0.82 0.08 -2.88 0.004
Governance Quality {Moderator) 0.88 0.07 -2.35 0.019
Digital Maturity (Moderataor) 0.91 0.06 -1.98 0.048
Industry Regulation (Moderator) 0.95 0.05 -1.74 0.082
Firm Size {Control) 1.06 0.04 142 0.155
Leverage (Control) 1.12 0.05 2.4 0.016
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Complementing causal inference, machine learning
models applied to unstructured ESG textual data
provide predictive evidence. Gradient boosting and
transformer-based NLP models achieve out-of-sample
predictive accuracies exceeding 70% in forecasting
financial volatility, cost of capital, and abnormal
returns. Feature importance analyses highlight that
textual signals of governance quality, forward-looking
environmental commitments, and social controversies
are particularly salient predictors. Importantly, firms
with higher EAC not only generate stronger predictive
signals but also embed these predictions into decision
processes, as evidenced by survey-based validation.
These results show that EAC operates not only
retrospectively through causal pathways but also
prospectively through predictive foresight.
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The effect sizes evolve. Dynamic regressions and
rolling window analyses reveal that the benefits of
EAC accumulate gradually. The first year of adoption
shows modest improvements, but by the third year, the
effects become substantially stronger, suggesting a
learning curve in embedding analytics into governance
and decision-making. By the fifth year, the marginal
benefits plateau, implying that EAC must be
continuously upgraded to sustain an advantage. These
temporal dynamics highlight that EAC is not a one-off
investment but a continuous capability-building
process that requires managerial commitment and
technological renewal.
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Figure 2. Effect Sizes Over Time

The event study graphs illustrate the magnitude and trajectory of abnormal returns around ESG shocks. Firms with
weak EAC suffer sharp negative CARs at the time of adverse events and only gradually recover, while firms with
strong EAC show muted declines and quicker rebounds. The contrast is particularly visible in regulatory shocks,
where strong-EAC firms immediately capture positive abnormal returns, reflecting investor expectations of superior
compliance and opportunity capture. These patterns demonstrate that EAC fundamentally alters the market’s

perception of ESG risks and opportunities.
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Figure 3. Event Study Graphs
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The survival curves provide a visual complement to the hazard models. The probability of remaining unresolved after
an ESG incident declines much faster for high-EAC firms than for low-EAC firms. The separation between the curves
is statistically significant, reinforcing the interpretation that EAC materially accelerates recovery and resilience. When
plotted by governance quality and digital maturity, the curves diverge even more sharply, confirming the moderating
role of these factors. These survival dynamics underline that EAC operates not only through direct profitability
channels but also through the structural resilience of the organization.
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Figure 4. Survival Curves

Robustness checks confirm the reliability of these
findings. Alternative model specifications, exclusion
of outliers, and placebo tests all yield consistent
results. For instance, placebo event studies around
random non-ESG announcements show no significant
CARs, demonstrating that the observed patterns are
specific to ESG events. Alternative constructs of SFP
using narrower definitions of profitability or valuation
yield similar positive associations with EAC.
Instrumental variable approaches using geographic
ESG salience confirm that endogeneity is unlikely to
explain the results. Sensitivity analyses using Oster
bounds further reinforce the robustness of the causal
claims.

Together, these results provide a compelling empirical
case that ESG Analytics Capability enhances
Sustainable Financial Performance. The evidence is
consistent across methods, data sources, and contexts.
The findings not only confirm the hypothesized
mechanisms of risk management and capital allocation
efficiency but also reveal important boundary
conditions through governance, digital maturity, and

regulatory salience. The integration of causal
econometrics and predictive machine learning
strengthens both internal validity and external

relevance, offering a comprehensive account of how
and why EAC matters for corporate finance. These
results set the stage for the findings section, which
interprets and synthesizes the evidence into broader
theoretical and managerial implications.

Findings

The findings section interprets and synthesizes the
empirical results to explain how ESG Analytics
Capability (EAC) influences Sustainable Financial
Performance (SFP) through multiple mechanisms and
under varying conditions. Unlike the results section,
which emphasizes statistical estimation and model
outputs, this section focuses on what the numbers
mean for theory, managerial practice, and policy
relevance. It integrates the regression outcomes,
difference-in-differences evidence, event studies,
survival analyses, and predictive models into a
coherent interpretation that demonstrates the role of
EAC as a dynamic, legitimacy-enhancing capability
that supports financial resilience, valuation, and risk-
adjusted profitability. The narrative highlights direct
effects, mediating mechanisms, moderating factors,
and boundary conditions, as well as the limitations and
nuances that emerge from the analyses.

The first layer of findings relates to the hypotheses
about direct effects. The regression and quasi-
experimental results consistently demonstrate that
firms with higher levels of EAC achieve significantly
better SFP. The effect sizes are economically
meaningful, not just statistically significant, with a
standard deviation increase in EAC translating into
measurable improvements in profitability, valuation,
and financing conditions. These results confirm the
central hypothesis that EAC serves as a strategic
resource that improves financial outcomes. The finding
is important because it shifts the conversation from
ESG ratings as external signals to ESG analytics as
internal capabilities that firms can cultivate and
manage
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Table 6. Hypotheses Testing Summary

Hypathesis Finding

Effect Size

Interpretation

H1: EAC - 5FP (Direct Positive Effect) Supparted

f=0.34(p=<0001)

EAC significantly improves SFP.

H2: EAC - Risk Management - SFP (Mediation) Partially Supported

Indirect p = 0.12 (p = 0.014)

Risk management partially mediates the effect of EAC.

H3: EAC = Capital Allocation Efficiency — SFP (Mediation) Supparted

Indirect B = 0.18 (p < 0.01}

Capital allocation fully mediates part of EAC'S impact.

H4: Governance Quality x EAC — SFP (Moderation) Supparted

Interaction B = 0.13 {p = 0.002)

High governance strengthens EAC's effect on SFR.

H5: Digital Maturity x EAC - SFP (Moderation) Supported Interaction p = 0.11 {p = 0.004) Digital maturity amplifies the positive EAC-SFP link,
H6: Industry Regulation x EAC = SFP (Moderation) Not Supported Interaction B = 0.06 (p = 0.09) Regulation does not significantly moderate the relationship.
The second layer of findings addresses the of the EAC-SFP relationship depends on governance

mechanisms through which EAC operates. Mediation
analyses reveal that two channels—risk management
and capital allocation efficiency—are particularly
important. Firms with stronger analytics capabilities
are better able to anticipate ESG-related risks, hedge
exposures, and allocate capital to projects with
favorable long-term risk-return profiles. This
mediating effect underscores that EAC does not
merely add a layer of reporting but fundamentally
improves decision quality. It transforms ESG data into
actionable intelligence, leading to fewer negative
shocks and more consistent financial performance.
This mechanism aligns with dynamic capabilities
theory, in which sensing and seizing opportunities
depend on organizational routines that process
complex signals into coherent strategies.

The third layer of findings explores moderation and
boundary conditions. The data show that the strength

quality, digital maturity, and industry salience. Firms
with independent boards and concentrated institutional
investors amplify the benefits of EAC, as governance
quality ensures that analytics outputs influence
strategic decisions rather than being sidelined. Digital
maturity further strengthens the relationship, as firms
with robust IT infrastructure can integrate analytics
into dashboards, reporting systems, and real-time
monitoring. Industry salience matters because ESG
issues are more material in certain sectors, such as
energy, finance, and technology, where both risks and
opportunities are larger. In these industries, EAC
translates into greater financial benefits, while in low-
salience industries, the effect is weaker. These findings
confirm the theoretical prediction that capabilities are
context-dependent and moderated by organizational
and institutional conditions.

Table 7. Mechanisms and Boundary Conditions

Mechanism / Condition Evidence

Interpretation

Risk Management (Mediation)

Indirect effect significant {8=0.12, p=0.014).

EAC enhances resilience by improving early detection and mitigation of ESG risks.

Capital Allocation Efficiency (Mediation)

Indirect effect strong (B=0.18, p<0.01).

Efficient allocation of resources allows firms to leverage EAC for long-term gains.

Information Asymmetry Reduction

Reduced bid-ask spreads; enhanced analyst coverage,

Transparency and reduced uncertainty strengthen investor confidence.

Governance Quality (Moderator}

Stronger EAC-SFP effect in firms with independent boards.

High-guality governance creates alignment for EAC-driven decision-making.

Digital Maturity {Moderator)

amplified predictive aceuracy and integration speed

Digital maturity ensures firms can process ESG data effectively and timely.

Industry Regulation (Moderator)

No statistically significant moderating role detected.

Strict regulation may crowd out firm-specific analytical advantages.

The integration of event study analyses deepens the
understanding of market-level dynamics. Investors
reward firms with high EAC by reducing negative
abnormal returns after ESG shocks and amplifying
positive abnormal returns in response to sustainability
achievements. These findings suggest that EAC
functions as a market signal of credibility and
foresight. Importantly, the event study evidence
demonstrates that the benefits of EAC are not limited
to internal operations but extend to investor
perceptions and capital market outcomes. This dual
role of EAC—improving decision-making internally
and  signaling legitimacy  externally—bridges
stakeholder and institutional theories, highlighting the
multi-dimensional value of analytics capability.

Resilience findings, derived from survival analysis,
confirm that high-EAC firms recover faster from ESG
incidents. Hazard ratios significantly below unity

demonstrate that such firms resolve controversies and
restore financial stability more quickly than their low-
EAC counterparts. The resilience advantage is
particularly pronounced when governance quality and
digital maturity are high, showing that these
moderators enhance the stabilizing function of EAC.
This confirms that EAC is not only about improving
average performance but also about compressing the
trajectory of adverse events, thereby stabilizing
outcomes and reducing volatility. Such resilience is
increasingly valued by investors and regulators who
demand not just strong performance but also
consistency and risk mitigation.

The predictive modeling results complement causal
inference by demonstrating that unstructured ESG data
contains forward-looking signals that can forecast
financial outcomes. Firms with strong EAC are better
at harnessing these signals, using NLP and machine
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learning to anticipate risks and opportunities.
Predictive accuracies above 70% indicate that these
models are not just academic exercises but have
practical utility. The importance of governance and
forward-looking environmental commitments in the
feature analyses reinforces the theoretical claim that
analytics capability enhances sensing and seizing. By

combining  predictive  foresight with  causal
mechanisms, EAC enables firms to move beyond
compliance and toward proactive, strategic

engagement with ESG challenges.
Taken together, these findings articulate a multi-
dimensional narrative. EAC directly improves SFP,

mediated by risk management and capital allocation,
moderated by governance and digital maturity,
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amplified in high-salience industries, rewarded by
investors in markets, and validated by predictive
models. This convergence across methods and data
sources builds a strong case for EAC as a central
organizational capability. It advances the resource-
based view by showing that EAC is valuable, rare,
inimitable, and non-substitutable. It extends dynamic
capabilities theory by illustrating how analytics enable
sensing, seizing, transforming, and stabilizing. It
supports  stakeholder theory by showing that
legitimacy arises not only from claims but also from
evidence of analytic rigor. It reinforces institutional
theory by demonstrating that analytics strengthen
compliance and adaptability under regulatory and

Figure 5. Multi-panel Path Diagram, Survival, Event Study, ML Performance

The findings also highlight important nuances. While
the overall effect of EAC is positive, it is not universal
or automatic. In contexts of weak governance, low
digital maturity, or low industry salience, the benefits
are attenuated. In some cases, firms with rudimentary
analytics capabilities but strong disclosure practices
appear to achieve temporary legitimacy without
substantive improvements in financial performance.
This suggests that capability-building, not just
disclosure, is necessary for sustained advantage.
Similarly, the plateauing of benefits after several years
indicates that continuous upgrading is required;
analytics cannot remain static but must evolve with
data, technologies, and stakeholder expectations.
These nuances underscore the complexity of EAC as a

normative pressures.
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Overall, the findings provide robust evidence that ESG
Analytics Capability is a pivotal determinant of
Sustainable Financial Performance. The results
validate the hypotheses, specify the mechanisms, and
delineate the conditions under which the effects
materialize. They also reveal the limitations of static
ESG ratings and the necessity of focusing on
organizational capabilities rather than external
assessments. By synthesizing econometric, quasi-
experimental, event-based, survival, and predictive
analyses, this study offers a comprehensive
understanding of how firms can leverage analytics to
align profitability with sustainability in a turbulent
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global environment. The findings pave the way for the
discussion section to situate these results within
broader theoretical debates and to explore the
implications for managers, policymakers, and future
research.

Discussion

The discussion interprets the findings of this study
within the broader theoretical and practical landscape
of sustainable finance and organizational capabilities.
The central insight is that ESG Analytics Capability
(EACQ) is not a peripheral reporting tool but a dynamic,
firm-specific resource that systematically enhances
Sustainable Financial Performance (SFP). The
implications extend across theoretical paradigms,
managerial practice, and policy design, highlighting
both opportunities and challenges in embedding
analytics into corporate sustainability strategies.

The evidence shows that EAC operates as a resource
that is valuable, rare, inimitable, and non-substitutable,
thus satisfying the conditions of the resource-based
view (RBV). Firms with advanced analytics
infrastructure, robust data integration, and governance
routines to embed ESG insights achieve superior
profitability, valuation, and resilience. These outcomes
are not easily copied because they depend on tacit
knowledge, organizational learning, and long-term
investments in data and decision integration. The RBV
perspective, therefore, positions EAC as a core
component of sustained competitive advantage. It
shifts the focus from ESG ratings, which competitors
can purchase or replicate, to analytics routines that are
embedded in organizational processes and culture.

Dynamic  capabilities  theory  extends  this
understanding by clarifying the processes through
which EAC generates value. Sensing involves
gathering and interpreting complex ESG signals from
multiple structured and unstructured sources; seizing
entails translating these insights into capital allocation,
risk management, and innovation strategies;
transforming involves restructuring governance,
incentives, and routines to align with sustainability
objectives; and stabilizing compresses the trajectory of
adverse events, accelerating recovery, and enhancing
resilience. The findings confirm that firms with strong
EAC excel across these dimensions. Importantly, the
dynamic perspective emphasizes that EAC is not static
but must evolve with technological advances,
stakeholder expectations, and regulatory changes. This
explains why the benefits of EAC accumulate over
time but also plateau unless capabilities are
continuously renewed.

Stakeholder theory is enriched by these findings, as
EAC emerges as a legitimacy-generating process
rather than a superficial disclosure mechanism.
Investors reward firms with high EAC because
analytics demonstrate credible processes for detecting
risks and evaluating trade-offs. Employees perceive a
stronger EAC as a commitment to transparency and
ethical responsibility. Regulators treat EAC as
evidence of proactive compliance and risk
management. Communities view it as a sign of
accountability and long-term commitment. By
embedding analytics into governance routines, firms
signal to stakeholders that ESG commitments are not
rhetorical but operationalized into decision-making.
This credibility explains why markets reward high-
EAC firms with attenuated negative abnormal returns
and amplified positive returns around ESG events.

Institutional theory provides another lens for
interpreting the findings. EAC proves most valuable in
contexts of regulatory stringency, high normative
expectations, or acute environmental and social
shocks. In these institutional settings, analytics become
essential for maintaining legitimacy and access to
resources.  Conversely, in weakly regulated
environments or industries with low ESG salience, the
financial benefits of EAC are less pronounced, though
still positive. This suggests that institutional pressures
interact with organizational capabilities to shape
outcomes, a dynamic that enriches the institutional
theory of corporate behavior under sustainability
constraints.

The  mediating  mechanisms  identified—risk
management and capital allocation efficiency—clarify
how EAC delivers value. The ability to anticipate ESG
risks and hedge exposures reduces volatility, litigation,
and reputational damage. Efficient capital allocation
guided by analytics channels resources toward long-
term investments with favorable sustainability-
adjusted returns. These mechanisms support both
resilience and profitability, illustrating how EAC links
sustainability goals with financial imperatives. The
moderating  factors—governance quality, digital
maturity, and industry salience—explain why EAC’s
effects vary across contexts. Strong governance
ensures that analytic insights influence strategic
decisions, digital maturity facilitates integration of
analytics into real-time monitoring, and industry
salience amplifies the materiality of ESG issues.
Together, these contingencies refine the understanding
of EAC’s value, showing that capability alone is
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insufficient without the institutional and

organizational conditions.

right

The robustness of these findings across methods
strengthens their credibility. Regression analyses,
quasi-experiments, event studies, survival models, and
predictive analytics all converge on the same
conclusion: EAC materially improves SFP. This
methodological triangulation demonstrates that the
results are not artifacts of a single model or dataset.
Moreover, the predictive evidence shows that analytics
provide forward-looking advantages, enabling firms to
anticipate risks and opportunities rather than merely
reacting to them. This reinforces the theoretical claim
that capabilities are about dynamic adaptation, not
static possession.

From a managerial perspective, the implications are
clear. First, investment in EAC should be prioritized
not as a compliance cost but as a strategic asset.
Managers must allocate resources to data integration,
analytic tools, and governance routines that embed
ESG insights into capital allocation and risk
management. Second, patience is required, as the
benefits of EAC accumulate over time and become
substantial only after sustained investment and
organizational learning. Third, EAC must be tailored
to the industry context and regulatory environment;
there is no one-size-fits-all solution. Firms in high-
salience industries must develop deeper capabilities,
while those in less salient sectors may achieve
sufficient legitimacy with moderate investments.
Fourth, governance quality and digital maturity are
critical enablers; without them, analytics outputs risk
being ignored or underutilized. Managers must
therefore build complementary capabilities to ensure
that analytics translate into decisions.

For policymakers, the study highlights the need to
design regulations that encourage capability building
rather than box-ticking. Disclosure mandates should
incentivize firms to integrate analytics rather than
merely publish static reports. Supervisory guidance
should encourage algorithmic transparency, fairness,
and accountability, ensuring that ESG analytics do not
perpetuate biases or greenwashing. Policymakers
should also support digital infrastructure and
governance reforms that amplify the effectiveness of
EAC. By creating an environment in which analytics
capabilities are rewarded, regulators can foster both
sustainability and financial stability.

The theoretical contributions are significant. This
study reconceptualizes ESG from an external rating to

an internal capability, advancing the RBV by showing
how intangible resources can generate tangible
financial outcomes. It extends dynamic capabilities
theory by demonstrating how analytics enable not just
sensing, seizing, and transforming but also stabilizing,
a function critical in resilience. It enriches stakeholder
theory by linking legitimacy to analytic processes and
institutional theory by highlighting the interaction
between capabilities and environmental pressures.
Together, these contributions provide a more nuanced
and comprehensive understanding of sustainable
finance.

Limitations must also be acknowledged. Measurement
of EAC is inherently challenging, as it combines latent
constructs with observable proxies. Endogeneity risks,
while mitigated, cannot be fully eliminated. Machine
learning models, though powerful, face issues of drift
and interpretability. The focus on financial outcomes,
while important, underrepresents broader social and
environmental impacts. The sample may be biased
toward large, publicly listed firms, limiting
generalizability to smaller firms or emerging markets.
These limitations suggest caution in overgeneralizing
the findings and highlight avenues for refinement.

Future research should build on these contributions by
exploring EAC in diverse institutional contexts,
including emerging markets and private firms.
Comparative studies could examine how differences in
regulatory regimes shape the development and value of
EAC. Methodological innovations, such as causal
machine learning and network analysis, could deepen
understanding of spillovers and interdependencies.
Studies should also extend the scope of outcomes to
include social and environmental impacts beyond
financial performance, ensuring that the full promise
of sustainability is captured. By advancing these
agendas, future research can further consolidate the

role of EAC in bridging profitability with
responsibility.
Overall, the discussion demonstrates that ESG

Analytics Capability is not a peripheral reporting
mechanism but a central strategic resource that
enhances sustainable financial performance through
multiple pathways. It generates value by improving
risk management, guiding capital allocation, enhancing
legitimacy, and strengthening resilience. Its
effectiveness depends on governance, digital maturity,
and institutional pressures, but across contexts, the
evidence supports its role as a driver of financial
sustainability. The study contributes to theory by
reconceptualizing ESG as a capability, to practice by
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guiding managerial investment, and to policy by
informing regulatory design. By highlighting both
opportunities and challenges, the discussion reinforces
that sustainable financial performance in the twenty-
first century requires not only ESG commitments but
also the analytic capabilities to operationalize them
effectively.

Conclusion

The conclusion brings together the multiple strands of
evidence and interpretation developed throughout this
study to highlight the central argument: ESG Analytics
Capability (EAC) is a dynamic, strategic resource that
materially enhances Sustainable Financial
Performance (SFP). Unlike ESG ratings, which are
external and often inconsistent, EAC is an internal
capability rooted in organizational processes, routines,
and technologies. It enables firms to sense, interpret,
and embed ESG information into decision-making,
thereby generating long-term value that manifests in
profitability, valuation, risk mitigation, and resilience.
By integrating econometric  models, quasi-
experiments, event studies, survival analyses, and
predictive machine learning, this study provides a
robust and multifaceted demonstration of how EAC
operates and why it matters.

Several overarching insights emerge. First, EAC
directly improves financial performance. The evidence
is consistent that firms with higher EAC outperform
peers in profitability, market valuation, and financing
conditions. This finding validates the central
hypothesis and underscores that analytics is not a
peripheral reporting exercise but a driver of strategic
advantage. Second, the mechanisms matter. Risk
management and capital allocation efficiency mediate
the EAC-SFP relationship, showing that analytics
translate into value by improving decision quality.
These mediators clarify how ESG data, once processed
and modeled, alters strategic choices in ways that
reduce exposure and enhance long-term returns. Third,
context matters. Governance quality, digital maturity,
and industry salience moderate the strength of the
effect, confirming that capabilities are not universally
valuable but depend on organizational and institutional
conditions. Fourth, markets recognize and reward
EAC.

Event study analyses show that investors respond
positively to evidence of analytics capability,
reinforcing that EAC signals credibility, foresight, and
legitimacy. Fifth, resilience is a defining contribution.
High-EAC firms recover faster from ESG incidents,
compressing the trajectory of adverse events and

stabilizing financial outcomes. Sixth, predictive
models demonstrate that unstructured ESG data
contains valuable foresight and that firms with strong
capabilities are better able to harness it. This predictive
dimension complements causal inference and positions
EAC as a forward-looking resource.

The theoretical contributions of the study are
substantial. By reconceptualizing ESG as a capability
rather than a rating, the research advances the
resource-based view by demonstrating how intangible
resources generate tangible financial outcomes. It
extends dynamic capabilities theory by adding a
stabilizing dimension to the classic triad of sensing,
seizing, and transforming. It enriches stakeholder
theory by showing that legitimacy arises not just from
disclosure but from analytic processes that embed ESG
concerns into governance. It deepens institutional
theory by revealing how EAC interacts with regulatory
and normative pressures to shape outcomes. Together,
these contributions integrate multiple theoretical
perspectives into a cohesive understanding of
sustainable finance.

The managerial implications are equally significant.
Executives must recognize EAC as a strategic
investment. Developing robust data architecture,
deploying advanced analytics, and embedding outputs
into decision processes require resources and
commitment, but the returns are demonstrable and
substantial. Managers must also understand that EAC
is not static. It must be continuously renewed and
upgraded to keep pace with technological advances,
regulatory changes, and stakeholder expectations.
Governance and digital maturity are critical enablers;
without them, analytics outputs risk being ignored.
Managers must therefore invest not only in technology
but also in governance reforms and digital
infrastructure. Patience is also required, as benefits
accumulate over time and peak after sustained
organizational learning. Sector-specific tailoring is
essential, as ESG issues are more material in some
industries than others. Overall, the implication is clear:
firms that treat EAC as a compliance cost will fall
behind, while those that treat it as a strategic resource
will thrive. For policymakers, the findings provide
guidance on how to design effective regulations.
Disclosure mandates should not merely require static
reporting but should incentivize firms to develop
internal capabilities. Supervisory frameworks should
focus on algorithmic transparency, fairness, and
accountability, ensuring that ESG analytics are used
responsibly. Policymakers should also support digital
infrastructure and encourage governance practices that
amplify the effectiveness of analytics. By fostering
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environments where EAC is rewarded, regulators can
advance both sustainability and financial stability.

The study acknowledges its limitations. Measurement
of EAC remains imperfect, relying on proxies and
latent constructs. Endogeneity risks, though mitigated,
cannot be eliminated. Machine learning models face
challenges of drift and interpretability. The focus on
financial outcomes does not capture the full range of
social and environmental impacts of ESG analytics.
The sample, biased toward large publicly listed firms,
limits generalizability to smaller firms and emerging
markets. These limitations highlight the need for
caution in interpretation and suggest areas for
refinement. Future research should build on these
foundations. Scholars can extend the scope of
outcomes to include broader social and environmental
dimensions, ensuring that the full promise of ESG
analytics is realized. Comparative studies across
institutional contexts can explore how regulatory
regimes shape the value of EAC. Methodological
innovation can deepen insights, for example, through
causal machine learning, network analysis of inter-firm
spillovers, or ethnographic studies of organizational
learning in analytics adoption. Longitudinal research
can examine how EAC evolves, capturing the
dynamics of capability building and decay. By
pursuing these agendas, future research can further
integrate  analytics into the mainstream of
sustainability and management scholarship.

In conclusion, the study provides compelling evidence
that ESG Analytics Capability is a cornerstone of
sustainable financial performance. It demonstrates that
analytics enable firms to reconcile profitability with
responsibility, not by chance but by systematic,
capability-driven processes. The integration of diverse
methods and data sources ensures that the evidence is
robust and credible. The contributions span theory,
practice, and policy, reinforcing the message that in
the twenty-first century, sustainable finance requires
not only ESG commitments but also the analytic
capabilities to operationalize them. Firms that
recognize this imperative and invest in EAC will be
better positioned to navigate uncertainty, capture
opportunities, and sustain legitimacy. Policymakers
who design supportive environments will accelerate
this transformation. Scholars who build on this
foundation will enrich our understanding of how
analytics, sustainability, and finance converge.
Ultimately, the conclusion affirms that EAC is not
optional but essential, not peripheral but central, not
static but dynamic, and not a cost but a capability that
defines the future of corporate success.
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