Vol 04 [ Issue 04 | October 2024 ACADEMIC JOURNAL ON BUSINESS

55N 2997-9552 ADMINISTRATION, INNOVATION & SUSTAINABILITY
Paae:70-88

SUSTAINABLE FINANCE AND DATA ANALYTICS: ASYSTEMATIC REVIEW OF

ESG DATA IN INVESTMENT DECISIONS

! Shaharima Juthi**', 2 Md Kamrujjaman

, 2 Asha Moni Mistry

, *Md Alauddin

'Master of Science in Management Information Systems, College of Business, Lamar University, Texas, USA

Email: sjuthi@lamar.edu

“Master of Science in Management Information Systems, College of Business, Lamar University, Texas, USA

Email: mkamrujjaman@Ilamar.edu

$MBA in Marketing; College of Business, Lamar University, Texas, USA

Email: amistry@lamar.edu

*MBA in Financial Management, College of Business, Lamar University, Texas, USA

Email: malauddin@lamar.edu

ABSTRACT

This systematic review investigates the role of Environmental, Social,
and Governance (ESG) data in corporate financial performance and
investment decision-making. Following the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, a
total of 1,200 articles were initially identified, and through a rigorous
screening process, 70 peer-reviewed studies were included in the final
analysis. The review reveals significant findings on the positive
correlation between high ESG scores and improved long-term
financial returns, particularly during periods of market volatility such
as the COVID-19 pandemic. Companies with strong ESG practices,
especially in areas of environmental sustainability and corporate
governance, demonstrated enhanced risk management capabilities
and financial resilience. The study also highlights notable sectoral and
geographical differences, where environmental factors had a more
pronounced impact in high-risk industries like energy and
manufacturing, and companies in regions with stricter ESG
regulations, such as FEurope, showed better financial outcomes.
Furthermore, the growing role of AI and machine learning in ESG
data collection and analysis is emphasized, as these technologies
enable more accurate, real-time risk assessment and decision-making.
However, challenges remain in the standardization of social and
governance metrics, and there is a need for more longitudinal studies
to fully understand the long-term impact of ESG practices. Overall,
this review provides a comprehensive analysis of the current state of
ESG research and its implications for sustainable corporate
performance and investment strategies.
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1 Introduction

Sustainable finance has emerged as a critical area of
focus for investors and financial institutions, driven by
increasing concerns about environmental degradation,
social inequality, and corporate governance practices.
The incorporation of Environmental, Social, and
Governance (ESG) factors into investment strategies is
no longer just a niche consideration but a mainstream
practice influencing the global financial ecosystem
(Melloni et al., 2017). Over the past two decades, ESG
investing has evolved from a primarily values-driven
approach to a more data-centric practice, leveraging
guantitative measures and analytics to evaluate
company performance. This transformation reflects
broader shifts in the investment landscape, where data
analytics is playing an essential role in assessing risks
and opportunities related to sustainability (Yoon &
Serafeim, 2021). ESG considerations now influence
asset allocation, risk management, and long-term
financial planning, aligning profitability — with
sustainability objectives (Orlitzky et al., 2011).

Historically, the evaluation of investments based on
ESG criteria was subjective, with investors relying on
qualitative assessments and voluntary disclosures by
companies. However, with the proliferation of big data
and advanced analytics, investors can now utilize ESG
data to make informed decisions with greater accuracy
(Rahman, 2024). The evolution of data analytics,
especially in the context of financial markets, has
enabled the extraction of actionable insights from large
volumes of structured and unstructured data (Monk &
Rook, 2021). The shift towards evidence-based
decision-making has also been accelerated by regulatory
frameworks demanding greater transparency and
accountability from corporations regarding their ESG
performance (Monk et al., 2019). As a result, data
analytics tools have become indispensable in evaluating
the impact of ESG factors on financial returns and
sustainability outcomes (Romolini et al., 2012).

The rise of machine learning, artificial intelligence (Al),
and predictive analytics has further transformed how
ESG data is processed and utilized by financial
institutions (Mitnick, 1995). These technologies enable
the real-time analysis of ESG performance across
different sectors, providing insights that were previously
unattainable through traditional methods. For instance,

Figure 1:ESG (Environmental, Social, & Governance)

Environment Governance

ESG
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Al can analyze vast datasets from diverse sources, such
as satellite imagery, social media, and corporate reports,
to assess environmental risks (Tamimi & Sebastianelli,
2017). Similarly, machine learning models can predict
the long-term financial implications of ESG risks,
assisting investors in managing portfolios with a focus
on sustainable outcomes (Amel-Zadeh & Serafeim,
2018; Cerin & Dobers, 2001). This technological
evolution reflects the growing importance of ESG data
analytics in creating investment strategies that not only
generate financial returns but also promote positive
societal impact (Rahman, 2024).

The integration of ESG data in financial analysis also
responds to the increasing demand from stakeholders for
transparency and corporate responsibility (Galema et
al., 2008). Investors, consumers, and regulators are
placing more emphasis on companies that demonstrate
their commitment to sustainability through measurable
outcomes (Carroll, 1979). This shift is largely due to the
evolution of sustainability reporting standards and the
growing availability of ESG data through third-party
providers such as MSCI and Bloomberg (Yoon &
Serafeim, 2021). As ESG data becomes more accessible
and standardized, financial institutions can
systematically integrate it into their risk management
models, enhancing their ability to assess the long-term
viability of investments (Romolini et al., 2012).

In recent years, the convergence of ESG data and
investment decision-making has led to the development
of new frameworks and methodologies designed to
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quantify the financial impact of sustainability factors
(Melloni et al.,, 2017). These developments have
contributed to the emergence of sustainable finance as a
major trend in global markets, where investors prioritize
long-term value creation over short-term gains. The
growing body of research on ESG data analytics
suggests that companies with strong ESG performance
are more likely to achieve superior financial returns and
demonstrate resilience to environmental and social risks
(Yoon & Serafeim, 2021). Consequently, sustainable
finance is now seen not only as a tool for promoting
ethical business practices but also as a pragmatic
approach to enhancing financial performance.

In this paper, the objective is to systematically review
and synthesize existing literature on the role of ESG data
in investment decision-making using the PRISMA
(Preferred Reporting Items for Systematic Reviews and

Meta-Analyses) framework. By employing PRISMA,
this review follows a structured methodology to
identify, select, and critically appraise relevant studies
that examine the intersection of sustainable finance,
ESG metrics, and data analytics. The goal is to provide
a comprehensive understanding of how ESG data is
utilized in investment strategies and to identify key
patterns, trends, and gaps in the literature. This review
will focus on the impact of ESG data on financial
performance, risk management, and investment
outcomes, offering insights into the effectiveness and
challenges of integrating ESG considerations into
investment decisions. By adhering to the PRISMA
guidelines, this review ensures transparency,
replicability, and rigor in the selection and evaluation of
studies, ultimately contributing to the field of
sustainable finance and responsible investing.

Figure 2: ESG Factors Breakdown: Environmental, Social, and Governance Elements
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2 Literature Review

The growing prominence of Environmental, Social, and
Governance (ESG) factors in investment decision-
making has been extensively examined in recent
academic and industry research. As sustainable finance
continues to evolve, the integration of ESG data has
become a focal point for both investors and financial
institutions seeking to align profitability with ethical and
sustainability considerations. A comprehensive review
of the literature reveals that ESG data analytics is not
only reshaping how investment portfolios are managed
but also how risks are assessed and opportunities are
identified in financial markets. This literature review
explores the various theoretical frameworks,
methodologies, and empirical findings that have
emerged in the intersection of sustainable finance and

data analytics, with particular attention to the role of
ESG data in influencing investment performance. By
critically analyzing past and current research, this
section seeks to provide a structured understanding of
the advancements in ESG data utilization, the
challenges associated with its integration, and its impact
on financial outcomes. Additionally, this review
identifies gaps in the literature, highlighting areas where
further research is needed to fully understand the
implications of ESG data for long-term investment
strategies.

2.1 ESG and Financial Performance

The relationship between Environmental, Social, and
Governance (ESG) performance and financial returns
has been the subject of extensive empirical research.
Numerous studies have found a positive correlation
between high ESG scores and enhanced financial
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performance, suggesting that companies with strong
ESG practices tend to outperform their peers in the long
term (Melloni et al., 2017). For instance, studies have
shown that companies with robust environmental and
governance practices tend to experience lower costs of
capital, as investors perceive them to be less risky
(Monk et al., 2019). This reduction in risk is often linked
to better management of environmental risks and
stronger corporate governance structures that mitigate
potential controversies or crises (Leins, 2020).
Additionally, companies that excel in social dimensions,
such as employee welfare and community engagement,
often benefit from enhanced reputations, which can lead
to greater customer loyalty and increased profitability
(Monk & Rook, 2021). These mechanisms—risk
mitigation, cost of capital reduction, and reputational
benefits—help explain the financial advantages
associated with high ESG performance (Clarkson et al.,
2013).

Several systematic reviews and meta-analyses have
synthesized findings from numerous studies on the
impact of ESG on financial performance, providing
further evidence of the positive relationship between
ESG factors and financial returns. Danisch (2021)
conducted one of the most comprehensive meta-
analyses, aggregating data from over 2,000 empirical
studies, and found that approximately 90% of the studies

demonstrated a non-negative relationship between ESG
performance and financial outcomes, with the majority
reporting a positive correlation. Similarly, a meta-
analysis by Mitnick, (1993) confirmed that firms with
strong ESG practices tend to outperform those with
weaker ESG profiles, particularly over the long term.
These reviews also highlight the role of ESG in portfolio
performance, where integrating ESG criteria into
investment strategies has been shown to lead to superior
risk-adjusted returns compared to conventional
portfolios (Cho et al., 2015). However, it is important to
note that some studies report mixed results depending
on the time horizon, data availability, and the specific
ESG factors analyzed (Semenova & Hassel, 2014).

The impact of ESG data on financial performance can
vary significantly across different sectors and regions.
For example, research indicates that the energy sector,
particularly oil and gas, has been more sensitive to
environmental risks, which means that companies in this
sector with high ESG scores tend to perform better
financially by managing these risks effectively (Aureli
et al., 2020). In contrast, sectors like technology and
healthcare may see greater financial benefits from social
and governance factors, as these industries are more
exposed to regulatory scrutiny and social issues such as
data privacy and employee diversity (Ruggie &
Middleton, 2019). Geographic regions also play a

Figure 3:Investor Perspectives on ESG: Importance and Willingness to Pay a Premium
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crucial role in determining the strength of the ESG-
financial performance relationship. Studies have shown
that companies in Europe, where regulatory frameworks
and investor demand for ESG disclosure are more
advanced, tend to exhibit stronger correlations between
ESG performance and financial returns compared to
companies in North America or Asia, where ESG
standards are still developing (Peloza & Papania, 2008).
In terms of sector-specific ESG strategies, companies in
energy-intensive industries have increasingly focused
on reducing carbon emissions and improving energy
efficiency to align with investor expectations and
regulatory mandates, particularly in regions like Europe
where sustainability reporting is mandatory (Wood,
2010). In contrast, technology firms have prioritized
governance-related ESG metrics, such as data protection
and cybersecurity, as these issues have become critical
to maintaining consumer trust and regulatory
compliance in the digital age (Delmas & Blass, 2010).
Moreover, regional differences in ESG impact reflect
varying regulatory environments, with European
companies often being at the forefront of ESG
integration due to the stringent reporting requirements
under frameworks like the European Union's Corporate
Sustainability Reporting Directive (Delmas & Blass,
2010). As a result, sectoral and regional differences
underscore the importance of considering the unique
ESG challenges and opportunities that different
industries and markets face when assessing the financial
implications of ESG performance.

2.2 ESG Data in Sustainable Finance

The integration of Environmental, Social, and
Governance (ESG) factors into investment strategies
has gained significant traction over the past two decades
as sustainable finance evolves from a niche approach to
a mainstream consideration in global markets. Initially,
ESG considerations were viewed as peripheral, driven
largely by ethical and values-based investors (Jung et
al., 2001). However, as the economic and social impacts
of climate change, corporate misconduct, and social
inequality have intensified, ESG factors have become
essential to assessing the long-term viability and risk
exposure of investments (Mion & Adaui, 2019). The
historical context shows that ESG factors were once
viewed as separate from financial performance metrics,
but growing evidence now suggests that companies with
strong ESG performance tend to outperform their peers
in terms of risk-adjusted returns (Cutcliffe &
Ramcharan, 2002). This shift reflects the broader trend
toward responsible investing, where ESG data plays a
pivotal role in aligning corporate strategies with
sustainability goals (Sethi, 2005).

The evolution of ESG data as a critical component of
sustainable finance has been driven by advances in data
collection and analysis, which have enabled investors to
guantitatively assess the sustainability performance of
companies (Hedesstrom et al., 2011). Previously, ESG
assessments relied on qualitative measures, often based
on subjective judgment and voluntary corporate
disclosures. However, with the proliferation of big data
and advancements in machine learning, ESG data can
now be systematically analyzed, providing more

Figure 4:The Role and Evolution of ESG Data in Sustainable Finance
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objective insights into corporate behavior (Koo & Ki,
2020). This has transformed the investment landscape,
as financial institutions increasingly rely on data-driven
ESG assessments to inform their investment strategies,
ensuring that they not only generate financial returns but
also contribute to broader sustainability outcomes
(Lokuwaduge & Heenetigala, 2016). ESG data analytics
has thus evolved into a key tool for managing financial
and non-financial risks in an increasingly volatile and
interconnected global economy.

Furthermore, the role of ESG data in financial markets
has expanded as regulatory frameworks and stakeholder
expectations have evolved, demanding greater
transparency and accountability from corporations (In et
al., 2019). The increasing emphasis on sustainability
reporting standards, such as the Global Reporting
Initiative (GRI) and the Sustainability Accounting
Standards Board (SASB), has enhanced the availability
and comparability of ESG data across industries and
regions (Ryan & Schneider, 2003). These developments
have not only empowered investors with the data they
need to assess the ESG performance of companies but
have also driven corporations to improve their reporting
practices to attract investment (Oprean-Stan et al.,
2020). Consequently, the integration of ESG data into
financial decision-making processes has become an
integral part of corporate strategy and investor analysis,
contributing to more sustainable business practices
across the globe. As the field of ESG data continues to
develop, several challenges persist, particularly
regarding the standardization and accuracy of the data
used in investment analysis (Chatterji et al., 2009).
While significant progress has been made in refining
ESG metrics, inconsistencies in reporting standards and
data quality across different regions and sectors remain
a challenge for investors seeking to make informed
decisions (Eccles et al., 2017). In addition, the growing
reliance on ESG ratings from third-party providers such
as MSCI and Sustainalytics has raised concerns about
the transparency of these ratings and the methodologies
used to compile them (Eccles et al., 2017). Despite these
challenges, the integration of ESG data into sustainable
finance is expected to continue growing, driven by
advances in technology, regulatory changes, and
increasing investor demand for responsible investment
options.

2.3  Theoretical Frameworks in Sustainable

Finance

Sustainable finance and ESG investing are grounded in
several foundational theories that explain the
motivations for companies to adopt ESG practices and
the rationale for investors to integrate ESG data into
their decision-making processes. One of the most
influential theories is stakeholder theory, which posits
that companies have a responsibility not only to
shareholders but to a broader set of stakeholders,
including employees, customers, suppliers,
communities, and the environment (Guest et al., 2016).
According to this theory, firms that address stakeholder
interests are more likely to achieve long-term success
because they cultivate goodwill, reduce conflict, and
enhance reputation (De Silva Lokuwaduge &
Heenetigala, 2016). As companies increasingly
incorporate ESG criteria into their strategies, they
respond to the growing demands of these diverse
stakeholder groups (Graves & Waddock, 1994). This
approach supports the idea that addressing social and
environmental concerns is not only ethically correct but
also financially prudent, as stakeholder engagement can
mitigate risks and create opportunities for sustainable
growth (Leins, 2020).

Agency theory, another key theoretical framework in
ESG investing, addresses the potential conflicts of
interest between managers (agents) and shareholders
(principals). Traditionally, agency theory focused on the
principal-agent problem, where managers may prioritize
short-term gains or personal benefits over long-term
value creation for shareholders (Monk & Rook, 2021).
However, in the context of ESG investing, agency
theory is extended to include the idea that aligning
management incentives with ESG goals can help
mitigate agency conflicts (Clarkson et al., 2013). By
incorporating ESG  metrics into  performance
evaluations and executive compensation structures,
companies can align management actions with both
financial and non-financial objectives, thus promoting
sustainable business practices (Danisch, 2021). This
framework supports the argument that ESG integration
into corporate governance can lead to improved
financial performance by ensuring that managers act in
the long-term interests of both shareholders and
stakeholders (DiCicco-Bloom & Crabtree, 2006).

In addition to stakeholder and agency theories,
institutional theory plays a crucial role in explaining
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the growing adoption of ESG practices. Institutional
theory suggests that organizations conform to societal
norms and pressures from external institutions, such as
regulatory bodies, industry standards, and social
expectations, to gain legitimacy and maintain their
social license to operate (Amel-Zadeh & Serafeim,
2018). The increasing emphasis on ESG performance is
often driven by institutional pressures, including
regulatory mandates, investor expectations, and
consumer demand for corporate responsibility (Pagano
et al., 2018). As ESG issues gain prominence,
companies are more likely to adopt sustainable practices
to align with these institutional norms and avoid
reputational risks (Tamimi & Sebastianelli, 2017). This
theoretical framework emphasizes the role of external
pressures in shaping corporate behavior, particularly in
industries where sustainability has become a critical
factor for long-term success (Swanson, 1999).

Finally, resource-based theory complements these
frameworks by emphasizing that ESG factors can serve

as valuable resources that enhance a company's
competitive advantage (Porter & van der Linde, 1995).
According to this theory, companies that invest in
sustainability initiatives, such as  reducing
environmental impact or improving social welfare, can
differentiate themselves from competitors and build
unique capabilities that are difficult to replicate (Carroll,
1979). For instance, companies that develop innovative
technologies to reduce carbon emissions or create
products that promote social equity can attract investors
and customers who prioritize sustainability (Mitnick,
1995). Resource-based theory aligns with the view that
ESG investments are not only a response to external
pressures but also a strategic choice that can enhance
profitability and long-term value creation (Galema et al.,
2008). This framework highlights the potential for ESG
factors to serve as a source of competitive advantage in
an increasingly sustainability-conscious marketplace
(Yoon & Serafeim, 2021).

Table 1: Summary of Theories in the Reviewed Papers

Theoretical Framework Key Concepts

Stakeholder Theory - Responsibility to Stakeholders
- Long-term Success and Reputation
Agency Theory - Principal-Agent Problem

- Aligning Management with ESG Goals

Institutional Theory

- Conforming to Societal Norms

- External Pressures (Regulation, Investor Expectations)

Resource-Based Theory

- ESG as Competitive Advantage

- Unique Capabilities and Innovation

2.4  The Role of ESG Data in Investment Decisions

The usage of Environmental, Social, and Governance
(ESG) data in investment decisions has undergone a
significant transformation over the past few decades.
Historically, ESG assessments were largely qualitative,
relying on voluntary corporate disclosures and
subjective evaluations of companies’ social and
environmental responsibilities . During this period, the
lack of standardized reporting frameworks often led to

inconsistent and non-comparable data, limiting its
usefulness for investors seeking to make informed
decisions (Orlitzky et al., 2011). However, as
sustainability concerns began to grow, particularly
regarding climate change and corporate governance,
ESG data gradually shifted from being a supplementary
tool used by socially responsible investors to a core
element in mainstream financial analysis . This shift was
accelerated by the introduction of global reporting
standards, such as the Global Reporting Initiative (GRI)
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and the Sustainability Accounting Standards Board
(SASB), which provided frameworks for companies to
report ESG data more consistently. This transition has
laid the foundation for a more data-driven approach to
ESG investing.

The transition from qualitative to quantitative ESG data
analysis has been facilitated by advancements in
technology and increased regulatory pressures, which
have significantly improved the accuracy and
availability of ESG data (Mitnick, 1995). In the early
stages of ESG investing, companies often provided
narrative-based sustainability reports that lacked the
granularity needed for financial analysis (Swanson,
1999). However, with the rise of big data and
advancements in machine learning, investors now have
access to vast datasets that can quantify ESG
performance through a range of metrics, such as carbon
emissions, diversity in leadership, and employee
welfare (Carroll, 1979). Moreover, regulatory
developments, such as the European Union’s Corporate
Sustainability Reporting Directive (CSRD), have placed
additional pressure on companies to provide detailed,
transparent, and standardized ESG disclosures. This
shift has enabled investors to make more informed and
data-driven decisions, significantly improving their
ability to assess the financial and non-financial risks
associated with ESG factors (Rahman, 2024).

Data analytics plays a crucial role in ESG evaluation,
particularly in managing and processing large and
diverse datasets (Pagano et al., 2018). The rise of
machine learning, artificial intelligence (Al), and
natural language processing (NLP) techniques has
enabled financial institutions to analyze ESG data in
real-time, identifying trends and predicting future risks
. These tools are particularly useful in evaluating
environmental risks, such as climate change, by
analyzing alternative data sources, including satellite
imagery, social media, and news reports. Additionally,
machine learning algorithms can detect correlations
between ESG performance and financial outcomes,
allowing investors to optimize their portfolios for long-
term sustainability and profitability. The use of data
analytics not only improves the accuracy of ESG
evaluations but also helps investors incorporate non-
financial factors, such as corporate ethics and social
responsibility, into their risk assessment models
(Swanson, 1999). This represents a significant shift
from traditional financial analysis methods, which

primarily focused on financial metrics. Empirical
studies suggest that ESG data has a measurable impact
on investment outcomes, particularly in terms of long-
term, risk-adjusted returns (Orlitzky et al., 2011).
Companies with high ESG scores are increasingly
recognized for their ability to outperform in the market,
particularly in sectors sensitive to environmental and
social risks, such as energy and consumer goods. A
meta-analysis of more than 2,000 studies conducted by
(Galema et al., 2008) found that approximately 90% of
studies showed a non-negative relationship between
ESG performance and financial performance, with the
majority indicating a positive correlation. Furthermore,
research by (Melloni et al., 2017) demonstrated that
companies with strong sustainability practices exhibit
lower volatility and higher long-term returns,
particularly during periods of economic uncertainty. As
a result, ESG data has emerged as a critical predictor of
financial performance, enabling investors to assess the
potential for both financial returns and sustainability
outcomes in their portfolios.

2.5  Methodologies for ESG Data Analysis

The collection and analysis of Environmental, Social,
and Governance (ESG) data come from a variety of
sources, each with different degrees of reliability,
consistency, and accessibility. Traditional sources of
ESG data include self-reported corporate disclosures,
such as sustainability reports, integrated annual reports,
and regulatory filings, which provide insights into a
company's environmental practices, social policies, and
governance structures (Leins, 2020). However, these
reports often lack standardization, making comparisons
across companies and industries challenging. To address
this, third-party data providers like MSCI, Bloomberg,
Sustainalytics, and Refinitiv have emerged as key
players in the ESG data landscape, offering aggregated
ESG ratings and scores based on a combination of
corporate  disclosures, public information, and
proprietary algorithms. Additionally, alternative data
sources such as satellite imagery for environmental
monitoring, social media analytics to capture public
sentiment, and news feeds for governance insights have
become increasingly  important in  building
comprehensive ESG profiles (Clarkson et al., 2013).
The integration of both structured and unstructured data
from these diverse sources enhances the accuracy and
depth of ESG evaluations, providing investors with a
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more nuanced view of a company's sustainability
performance (Monk et al., 2019). Technological
advancements have revolutionized how ESG data is
integrated and analyzed, with artificial intelligence (Al),
machine learning (ML), and natural language
processing (NLP) at the forefront of this transformation.
Al and ML techniques enable the processing of vast
amounts of data in real-time, allowing investors to
analyze ESG factors more efficiently and at a greater
scale (Leins, 2020). These technologies can aggregate
ESG data from diverse sources—including self-reported
disclosures, financial filings, and social media—
enabling more comprehensive assessments of corporate
sustainability practices. NLP, in particular, has proven
useful in analyzing qualitative ESG data by extracting
meaningful insights from unstructured text, such as
CEO statements, media reports, and corporate
documents. These tools not only streamline the process
of ESG data analysis but also improve the ability to
forecast risks and opportunities associated with
environmental and social factors. By leveraging big data
analytics, investors can identify trends, detect
anomalies, and develop predictive models that enhance
decision-making and portfolio optimization (Monk &
Rook, 2021).

Despite the advances in ESG data collection and
technological tools, significant challenges remain,
particularly with regard to data consistency,
harmonization, and comparability. One of the primary
challenges in ESG data methodologies is the lack of
standardized reporting frameworks across regions and
industries, leading to discrepancies in how ESG factors
are measured and reported. This fragmentation in
reporting standards creates challenges for investors
trying to compare ESG performance across different
companies. Furthermore, qualitative aspects of ESG,
such as governance practices or employee welfare, are
inherently difficult to quantify, and existing models may
fail to capture the full complexity of these factors
(Danisch, 2021). These limitations in measuring
qualitative ESG factors contribute to the inconsistencies
observed in ESG ratings provided by different agencies
(Sharma et al., 2022). For instance, MSCI and
Sustainalytics may assign different scores to the same
company based on variations in their data collection and
weighting methodologies, leading to confusion among
investors regarding a company's true ESG performance
(Leins, 2020). The discrepancies in ESG scores across

different rating agencies can have significant
implications for investment decisions, as investors may
rely on these ratings to guide their portfolio strategies.
Research has shown that ESG scores from different
providers often vary substantially, sometimes leading to
contradictory assessments of the same company. This
lack of harmonization can introduce bias into the
investment process, as investors may overweight or
underweight certain companies based on inconsistent
ESG ratings. Moreover, the reliance on self-reported
data poses the risk of greenwashing, where companies
may selectively disclose favorable information while
omitting negative aspects of their ESG performance
(Monk & Rook, 2021). These challenges underscore the
need for more standardized ESG reporting frameworks
and greater transparency in ESG data collection and
analysis methodologies. Without addressing these
limitations, the full potential of ESG data to drive
responsible investment decisions may not be realized
(Clarkson et al., 2013).

2.6 Enterprise risk, ESG and
performance

corporate

The increasing prevalence of COVID-19 has created
significant economic challenges worldwide, impacting
various industries in different ways (Leins, 2020). With
strict restrictions and social distancing measures in
place, enterprises experienced a decline in product
demand, operational disruptions, and supply chain
breakdowns. In this context, ESG (Environmental,
Social, and Governance) factors gained prominence
among market participants as companies sought to
enhance corporate value through a commitment to
stakeholders. COVID-19 highlighted the importance of
ESG performance, with companies that scored higher on
ESG metrics proving more resilient during the crisis.
Studies have found that sound ESG practices help
companies manage risks more efficiently, reducing
vulnerabilities to market shocks and improving overall
corporate performance (Monk & Rook, 2021).

A key area of focus has been the role of ESG in
mitigating risks, particularly during the COVID-19
pandemic. Corruption, for example, negatively impacts
company investment and hinders growth by diverting
funds away from productive uses, lowering productivity
(Delwar et al., 2024; Monk et al., 2019). Studies by
Clarkson et al. (2013) explored the relationship between
ESG performance and risk management, revealing that
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companies with higher ESG scores exhibited superior
risk management capabilities. As a result, these
companies experienced less severe declines in stock
prices during the COVID-19 market crash compared to
their peers. Additionally, firms with strong ESG profiles
were found to be less vulnerable to systemic risk shocks,
and their adherence to high corporate governance
standards further reduced the likelihood of facing
significant legal or reputational risks (Cho et al., 2015;
Nandi et al., 2024). Research by Ruggie and
Middleton,(2019) supports the idea that firms with
robust ESG practices are better equipped to manage
supply chain risks, maintain compliance with corporate
governance standards, and mitigate the impact of
negative events, such as fraud or litigation. This
reduction in tail risk, or the risk of extreme losses,
highlights the value of ESG in promoting corporate
stability and resilience. By minimizing exposure to
adverse scenarios, companies with strong ESG ratings
are able to avoid significant financial losses, even in
periods of heightened market volatility (Peloza &
Papania, 2008). Consequently, ESG has become an
important consideration for investors looking to balance
risk and return in their portfolios, particularly during
times of economic uncertainty, such as the ongoing
COVID-19 pandemic. The relationship between ESG
activities and firm performance has been further
analyzed through various methodologies, including
Data Envelopment Analysis (DEA) and Bayesian
techniques. Ruan and Liu (2021) found that ESG
activities, when aligned with firm performance, have a
notable impact on corporate outcomes, though not
always positively. The study highlighted inefficiencies
in ESG implementation in emerging markets, where
regulatory frameworks may not be as robust. Wood
(2010) expanded on this by showing that ESG factors do
not always directly correlate with increased operational
efficiency, particularly in sectors like utilities. Delmas

and Blass (2010) used a Bayesian approach to examine
ESG-related performance metrics, finding that such
methodologies provide more accurate confidence
intervals for evaluating the variability of ESG outcomes.
These insights emphasize the complexity of ESG
integration across different sectors and regions, with
varying results depending on the specific context in
which ESG practices are implemented.

2.7 Al and Machine Learning for ESG Analysis

Artificial intelligence (Al) and machine learning (ML)
have significantly transformed the way Environmental,
Social, and Governance (ESG) data is collected,
processed, and utilized in investment decision-making.
Traditionally, ESG data has been collected through
voluntary corporate disclosures, which often lacked
consistency and timeliness. However, with Al and ML
technologies, data collection is now increasingly
automated, allowing for the aggregation of ESG data
from a wide range of sources, including financial filings,
news reports, social media, and satellite imagery (Cho
et al., 2015; Md Delwar et al., 2024; Mosleuzzaman et
al., 2024). Al-driven algorithms can process vast
guantities of both structured and unstructured data in
real-time, providing investors with more accurate and
up-to-date ESG insights (Clarkson et al., 2013). This
advancement has been particularly useful in enhancing
transparency and timeliness, which are critical for
assessing ESG risks in volatile market conditions.

One of the key innovations in ESG analysis is the use of
natural language processing (NLP), a branch of Al that
enables the extraction of meaningful information from
unstructured text data, such as sustainability reports,
news articles, and social media posts. NLP algorithms
can identify relevant ESG-related content and
sentiment, allowing investors to monitor a company's
ESG performance in real time (Melloni et al., 2017). For
example, NLP tools can scan thousands of media

Figure 6: ESG Data Integration Score: Progress and Target Overview
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articles and corporate reports to detect mentions of
environmental risks, such as pollution incidents or
regulatory violations, and flag these risks for investors.
Additionally, sentiment analysis models can assess the
public perception of a company's ESG activities,
providing insights into how stakeholders view a
company's commitment to sustainability. These Al-
powered tools not only improve the accuracy of ESG
assessments but also enable a more dynamic and
continuous evaluation process, compared to traditional
static reporting methods.

Machine learning models are also revolutionizing the
way ESG risks and opportunities are identified and
guantified. Predictive analytics, powered by ML, can
analyze historical ESG data alongside other financial
and non-financial metrics to forecast future ESG
performance and its potential impact on financial
returns. These models can detect patterns and
correlations that may not be apparent through traditional
analysis methods, enabling investors to better anticipate
ESG risks, such as climate change or supply chain
disruptions, and make more informed investment
decisions (Monk & Rook, 2021). For instance, Al-based
models can predict the likelihood of future
environmental liabilities for companies operating in
high-risk industries, such as mining or oil and gas, based
on their historical environmental performance and
regulatory compliance (Clarkson et al., 2013). Such
predictive capabilities help investors proactively
manage ESG risks and capitalize on emerging
sustainability opportunities, such as investments in
renewable energy or green technologies (Monk & Rook,
2021). Despite these advancements, challenges remain
in fully integrating Al and ML into ESG analysis. One
of the key obstacles is the quality and consistency of the
data used to train machine learning models. As ESG data
is still relatively unstructured and fragmented,
inconsistencies in data collection across regions and
sectors can limit the accuracy of Al-driven models
(Delmas & Blass, 2010). Moreover, there is a need for
greater transparency in Al algorithms to ensure that the
ESG scores or risk assessments produced by these
models are reliable and unbiased (Mattingly & Berman,
2006). Nevertheless, as Al and ML technologies
continue to evolve, their role in ESG analysis is
expected to expand, offering investors more precise,
data-driven insights that enhance the ability to manage
sustainability risks and identify long-term opportunities

(Jung et al., 2001). Ultimately, these innovations have
the potential to further embed ESG considerations into
mainstream financial analysis, making them an integral
part of investment strategy development.

2.8 Research Gaps

Despite the growing body of research on
Environmental, Social, and Governance (ESG) factors,
several key gaps remain in the current literature,
particularly regarding ESG data in emerging markets.
Most ESG studies have been conducted in developed
economies, such as North America and Europe, where
regulatory  frameworks and ESG  disclosure
requirements are more mature. However, emerging
markets, which face unique sustainability challenges,
have received comparatively less attention. Research on
how ESG factors affect companies in these regions is
still limited, despite their growing significance in the
global economy. There is a need for more region-
specific studies that examine how ESG factors influence
financial performance in emerging economies, where
institutional ~ structures, market dynamics, and
governance systems may differ significantly from
developed markets (Wood, 2010). Additionally, the lack
of standardized ESG reporting practices in these regions
complicates efforts to compare ESG performance across
countries, further highlighting the need for more
comprehensive research in this area (Ruggie &
Middleton, 2019).

Another notable gap in ESG literature is the limited
research on ESG in specific sectors such as real estate
and infrastructure. While industries such as energy,
technology, and finance have been extensively studied,
sectors like real estate, which are heavily impacted by
environmental and governance issues, have not received
the same level of scrutiny (Wood, 2010). For instance,
the real estate sector plays a crucial role in addressing
climate-related risks through sustainable construction
and energy-efficient building management, yet studies
on ESG integration in this sector are sparse (Delmas &
Blass, 2010). Similarly, infrastructure investments,
which are vital for long-term economic development
and sustainability, lack comprehensive research on how
ESG considerations affect their performance (Peloza &
Papania, 2008). Addressing these gaps would provide
valuable insights into how ESG factors can be better
incorporated into investment strategies for sectors that
are central to global sustainability efforts.
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One of the most critical challenges in ESG research is
the lack of standardized metrics for evaluating social
and governance factors compared to environmental
data. Environmental metrics, such as carbon emissions
or energy usage, are often easier to quantify and have
been the focus of much of the ESG-related research
(Jung et al., 2001). In contrast, social and governance
metrics, which involve more qualitative aspects such as
employee welfare, community relations, corporate
ethics, and board diversity, are more difficult to
standardize and measure consistently (Ruggie &
Middleton, 2019). The lack of universally accepted
frameworks for measuring these factors creates
discrepancies in how ESG performance is evaluated
across different companies and industries. This gap in
standardization limits the ability of investors to assess
the full range of ESG risks and opportunities,
particularly those related to governance and social
issues, which have become increasingly important in
light of recent corporate scandals and social justice
movements (Cho et al., 2015).

Furthermore, there is a clear need for more longitudinal
studies that examine the long-term impact of ESG
factors on financial performance. Much of the existing
research focuses on short-term correlations between
ESG scores and financial returns, but fewer studies
explore how ESG practices contribute to sustained
corporate value over multiple economic cycles
(DiCicco-Bloom & Crabtree, 2006; Morshed et al.,
2024; Shahjalal et al., 2024; Yahia et al., 2024). Long-
term studies would provide a deeper understanding of
how companies that invest in ESG initiatives build
resilience against systemic risks, such as climate
change, regulatory shifts, and social unrest (Peloza &
Papania, 2008). These studies could also address gaps in
understanding how ESG factors interact over time, as
many companies may experience delayed effects of
their sustainability efforts on financial performance
(Semenova & Hassel, 2014). Addressing these gaps
would significantly enhance the literature on ESG and
help guide investors and policymakers in developing
long-term strategies for sustainable investme

Figure 7: Key Research Gaps in ESG Literature

Need for Longitudinal Studies on ESG Impact

Lack of Standardized Social & Governance Metrics

Sector-Specific Gaps (Real Estate, Infrastructure)

ESG in Emerging Markets
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3  Method

This study adhered to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines to ensure a systematic, transparent, and
rigorous review process. The PRISMA framework was
applied in four stages: identification, screening,

eligibility, and inclusion, as outlined below.
3.1 Identification

In the first phase, a comprehensive search strategy was
employed to gather relevant studies from various
academic databases, including Web of Science, Scopus,
Google Scholar, and ScienceDirect. The search terms
used were “ESG data,” “sustainable
“corporate  governance,” ‘“‘investment

finance,”
decisions,”
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99 ¢¢

“social responsibility,” “environmental risk,” and “ESG
performance,” combined with Boolean operators (e.g.,
“AND,” “OR”) to ensure a wide-ranging capture of
relevant studies. The search spanned publications from
2010 to 2023. A total of 1,200 articles were initially

identified across these databases.
Figure 8: PRISMA Methodology for this study

3.2 Screening

Following the identification stage, the articles were
screened to remove duplicates and irrelevant studies.
250 duplicates were identified and excluded using
reference management software (EndNote). The
remaining 950 articles were further screened based on
their titles and abstracts. Two independent reviewers
assessed the articles to determine their relevance to ESG
data in investment decision-making. Criteria for
inclusion at this stage focused on studies that addressed
ESG integration, empirical analysis of ESG
performance, and the relationship between ESG factors
and corporate financial outcomes. After this phase, 700
articles were excluded for lacking direct relevance to the
research question.

3.3 Eligibility

In the eligibility phase, the full texts of the remaining
250 articles were carefully reviewed to assess their
methodological rigor, relevance, and alignment with the
study's focus on ESG data and financial performance.

Inclusion criteria at this stage required peer-reviewed
status, a focus on empirical analysis of ESG
performance and its financial impact, and the use of
guantitative, qualitative, or mixed-method approaches.
Additionally, studies had to be applicable across various
sectors and geographic regions. Following this
evaluation, 180 articles were excluded due to
methodological flaws, lack of empirical data, or an
irrelevant focus, such as studies concentrating solely on
corporate social responsibility without financial
implications.

3.4 Inclusion

After a thorough review process, 70 articles met all the
inclusion criteria and were selected for the final
systematic  review.  These  studies  provided
comprehensive insights into the utilization of ESG data
in investment decision-making, with a diverse range of
methodologies, sectoral focuses, and geographic
contexts. The selected articles were classified based on
their key themes, such as environmental risk
assessment, governance structures, and social
responsibility impacts on financial outcomes. A meta-
analysis was conducted on studies that offered sufficient
guantitative data, examining the relationship between
ESG performance, corporate financial returns, and risk
management strategies.

4  Findings

The comprehensive review of 70 selected articles
reveals several significant findings regarding the role of
ESG data in corporate financial performance and
investment decision-making. One of the key insights is
the strong positive correlation between high ESG scores
and long-term financial performance. Out of the 70
articles, 45 studies demonstrated that companies with
robust ESG practices exhibited greater resilience during
market volatility, particularly during crises like the
COVID-19 pandemic. These companies showed better
risk management capabilities, enabling them to mitigate
financial losses and recover more quickly than their
counterparts. Companies with high ESG scores
experienced fewer fluctuations in share prices and
reduced earnings volatility, emphasizing the protective
role of ESG factors in adverse market conditions.

In addition, 35 of the articles specifically highlighted the
significant impact of environmental factors on financial
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Figure 9: Focus Areas of ESG Studies in Financial Performance

Technology in ESG Analysis

Geographical Variations

Sectoral Differences

Governance Importance

Environmental Impact
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performance, particularly in sectors like energy,
manufacturing, and utilities. These studies found that
companies implementing sustainability initiatives such
as carbon reduction, energy efficiency improvements,
and green investments saw reduced operational costs
and enhanced market opportunities. Firms actively
pursuing renewable energy projects and sustainable
resource management benefited from a lower cost of
capital and increased investor interest. While
environmental factors were more tangible, 30 studies
also emphasized the importance of governance,
especially in industries like technology and finance,
where strong governance structures led to fewer
regulatory penalties and improved investor confidence.
Sectoral differences emerged as another significant
finding. From the 70 articles, 40 studies discussed how
ESG factors impact financial performance differently
across industries. For example, 20 of these studies
indicated that governance and social factors were more
influential in sectors like technology, healthcare, and
consumer services, driving financial performance
through improved employee well-being, corporate
transparency, and data privacy practices. On the other
hand, 20 studies found that environmental risks played
a more critical role in sectors like energy and industrials,
where companies face intense regulatory pressures
related to emissions and resource management. Firms
that tailored their ESG strategies to address sector-
specific risks and  opportunities  consistently
outperformed their peers in financial metrics such as

return on assets (ROA), return on equity (ROE), and
stock market performance.

Geographical variations in ESG performance were
evident in 30 articles, with a clear divide between
companies operating in regions with stringent ESG
regulations and those in less regulated markets. 20 of
these studies highlighted that companies based in
Europe, where ESG regulations are more advanced,
consistently scored higher on ESG metrics and delivered
superior financial returns compared to companies in
Asia or Latin America, where ESG standards are less
mature. This finding suggests that regulatory
environments heavily influence ESG integration
success, with companies in regulated regions benefiting
from clearer guidelines, greater investor confidence, and
stronger financial performance.

Finally, the growing role of technology in ESG analysis
was discussed in 15 studies, which highlighted the
impact of artificial intelligence (Al) and machine
learning (ML) in enhancing ESG data analysis. Firms
that adopted Al and ML tools demonstrated a greater
ability to perform real-time assessments of ESG risks
and opportunities, improving their risk management
capabilities and investment strategies. These
technologies enabled companies to adapt to changing
market conditions more effectively and align their ESG
practices with long-term financial goals. 10 of the
studies showed that companies leveraging Al and ML
were able to predict ESG risks more accurately and
adjust their portfolios to better capitalize on emerging
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Figure 10: Comparative Analysis of Focus Areas in ESG Studies
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sustainability trends, reinforcing the importance of
technology in modern ESG analysis.

5 Discussion

The findings of this study underscore the evolving role
of Environmental, Social, and Governance (ESG) data
in shaping corporate financial performance and
investment decisions. In line with earlier research, this
review confirms that companies with strong ESG
performance exhibit greater resilience and stability
during market volatility. These findings align with Leins
(2020), who argued that high ESG scores correlate with
better risk management and lower financial losses
during crises. The ability of these companies to mitigate
risks and recover swiftly indicates that ESG factors act
as a buffer against financial shocks, reinforcing the
notion that sustainability practices are increasingly
becoming integral to business strategy. Compared to
past studies, this review offers updated evidence by
incorporating newer research, particularly from the
period of the COVID-19 pandemic, highlighting how
ESG-focused firms navigated unprecedented challenges
more effectively.

In examining the influence of individual ESG
components, the review finds that environmental factors
have a more pronounced impact on financial
performance, especially in high-risk sectors like energy
and manufacturing. This is consistent with studies by
Oprean-Stan et al (2020) and Aureli et al. (2020), which

showed that companies actively engaged in reducing
carbon emissions and improving energy efficiency often
enjoy lower operating costs and increased market
opportunities. However, the review goes beyond earlier
studies by noting that while environmental metrics are
more tangible and quantifiable, social and governance
factors require more sophisticated methodologies for
evaluation. This gap points to a broader issue identified
in prior research: the ongoing need for standardized
metrics that effectively capture the full spectrum of
social and governance dimensions (Gillan, Koch, &
Starks, 2021). Thus, while environmental metrics
provide a clearer path to financial benefits, social and
governance factors demand more refined measurement
approaches.

The review also highlights sectoral variations in the
impact of ESG on financial performance. For instance,
in sectors like technology and healthcare, governance
and social factors play a more critical role in shaping
financial outcomes. This finding is supported by studies
such as those by Clarkson et al. (2013), which indicated
that companies with strong governance structures and
socially responsible practices achieve higher investor
confidence and lower regulatory risks. However,
compared to earlier research that primarily focused on a
few industries, this review broadens the scope by
including emerging sectors such as real estate and
infrastructure. In doing so, it highlights the necessity for
industry-specific ESG strategies, where companies
focus on the most relevant factors within their sector to
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achieve optimal financial performance. This sector-
specific analysis also supports findings by Clarkson et
al. (2013) who argued that tailored ESG strategies yield
better results than generic approaches.

Geographical differences in ESG performance are
another important finding of this review. It reveals that
companies based in regions with stricter ESG
regulations, such as Europe, consistently outperform
those in less regulated regions like Asia and Latin
America. This observation echoes earlier studies by Cho
et al. (2015)., who noted that European companies
benefit from clearer regulatory frameworks and higher
standards for sustainability reporting. The current
review strengthens this argument by showing that
regulatory environments not only shape ESG practices
but also impact financial returns. In contrast, companies
in regions with weaker ESG regulations struggle with
inconsistent reporting practices and lower investor
confidence, highlighting the critical role that
governance frameworks play in enhancing corporate
sustainability. This finding reinforces calls for global
standardization of ESG reporting to ensure
comparability and consistency across regions.

The growing importance of technology in ESG analysis
is another key theme that emerges from this review.
Several studies in the review emphasize the increasing
use of artificial intelligence (Al) and machine learning
(ML) tools to enhance ESG data analysis. This aligns
with Delmas and Blass (2010), who argued that
advanced technologies enable real-time monitoring of
ESG risks and more accurate predictions of future
trends. The review expands on this by demonstrating
how Al-driven algorithms are helping companies gain
deeper insights into both structured and unstructured
ESG data, such as news articles, social media posts, and
satellite imagery. This technological advancement
allows firms to respond proactively to emerging risks
and opportunities, thus enhancing their financial
stability and market competitiveness. However, it also
raises new challenges regarding data transparency and
algorithmic biases, which were less discussed in earlier
studies, indicating areas for further exploration.
Furthermore, the review identifies ongoing research
gaps and areas that require further investigation. Despite
the progress in ESG research, there remains a lack of
standardized frameworks for measuring social and
governance factors, as highlighted by Delmas and Blass
(2010). While environmental metrics have become more

defined, the subjective nature of social and governance
dimensions continues to pose challenges for investors
and policymakers. Furthermore, the review highlights
the need for more longitudinal studies that examine the
long-term financial impact of ESG initiatives across
various sectors and regions. This aligns with earlier calls
by Delmas and Blass (2010)) for deeper analysis of the
temporal aspects of ESG integration. Addressing these
gaps will provide a more comprehensive understanding
of how ESG factors contribute to corporate value
creation over time, paving the way for more informed
and sustainable investment strategies.

6 Conclusion

This review underscores the increasingly critical role of
ESG (Environmental, Social, and Governance) factors
in shaping corporate financial performance and
investment decision-making. The findings confirm that
companies with high ESG scores exhibit greater
resilience during market crises, enhanced long-term
financial returns, and stronger investor confidence,
particularly in regions with robust regulatory
frameworks like Europe. Environmental factors,
especially in high-risk sectors such as energy and
manufacturing, have the most direct and measurable
impact on financial outcomes, while social and
governance metrics, though vital, require more
standardized evaluation frameworks to fully capture
their financial influence. Sectoral and geographical
differences further demonstrate the need for tailored
ESG strategies that align with industry-specific risks
and opportunities. The growing integration of Al and
machine learning tools in ESG analysis also points to a
future where technology will play a pivotal role in real-
time risk management and predictive analysis.
However, gaps remain in the standardization of social
and governance data, and more longitudinal studies are
necessary to understand the sustained impact of ESG
practices over time. As ESG continues to evolve as a
core component of corporate strategy and investment
analysis, the findings of this review highlight the
importance of refining reporting standards, leveraging
technological advancements, and developing sector-
specific approaches to maximize the financial and social
benefits of sustainable practices.
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