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https://doi.org/10.18280/ijsdp.201037 ABSTRACT

This study examines the internal composition and sectoral patterns of Environmental, Social,
and Governance (ESG) performance across emerging-market firms using Refinitiv (LSEG)
ESG data for 2020-2024 organized under the Thomson Reuters Business Classification. The
analysis proceeds in four stages—descriptive statistics, proportional subcategory mapping,
correlation analysis, and sectoral profiling—covering overall ESG, the three pillars, and ten
subcategories. A central methodological contribution is the application of distance correlation
(dCor) alongside Spearman rank correlation. Because dCor captures general (including non-
linear) dependence structures, it reveals relationships that linear and monotonic measures may
understate, thereby providing a more comprehensive view of how pillar and subcategory
scores relate to ESG Total. The results indicate that the social pillar exhibits the strongest
association with ESG Total, followed by Governance and Environmental. At the subcategory
level, Workforce, Emissions, and Management show the most consistent links to overall
performance, whereas Innovation and Shareholders display weaker associations. Sectoral
profiles highlight substantial heterogeneity: extractive industries are primarily shaped by
Emissions and Resource Use, while in Retailers, Community is closely tied to ESG Total and
Emissions shows a negative association—an observation that challenges materiality
expectations and warrants further scrutiny. By integrating dCor, the study uncovers non-linear,
sector-specific dependencies that are obscured by aggregate metrics or single-method
correlations. The findings offer a diagnostic framework for more targeted corporate ESG
strategies, sharper sectoral benchmarking, and evidence-informed policy design in emerging
markets, while underscoring the interpretive limits of correlational analysis.
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1. INTRODUCTION mandates sustainability reporting for listed entities.

Complementary guidelines such as OJK Circular Letter No.

The issue of sustainability has increasingly become a central
pillar in corporate strategy, with the integration of
Environmental, Social, and Governance (ESG) principles
gaining momentum globally. ESG is now widely viewed not
only as a corporate responsibility but also as a strategic
response to market complexity, stakeholder expectations, and
regulatory demands [1]. The framework itself consists of three
core pillars: environmental (e.g., resource efficiency,
emissions management), social (e.g., employee welfare,
human rights), and governance (e.g., board independence,
transparency) [2-4].

In emerging markets, the adoption of ESG principles is
driven by a mix of regulatory mandates, capital market
reforms, and investor pressure. Indonesia, for instance, has
implemented Presidential Regulation No. 59/2017 to align
national development goals with the UN Sustainable
Development Goals (SDGs) [5], alongside Financial Services
Authority Regulation (POJK) No. 51/2017 [6], which
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16/2021 and the Sustainable Finance Roadmap Phase II
(2021-2025) further signal the government’s strong
institutional support [7].

Similar developments are observed in other emerging
economies. Malaysia enforces a sustainability statement
requirement in corporate annual reports through its 2015
listing regulations, supported by the Malaysian Code for
Institutional Investors [8]. India mandates the SEBI Business
Responsibility Reports [9] and promotes non-financial
disclosure through the National Voluntary Guidelines.
Thailand, Vietnam, and the Philippines have also adopted ESG
disclosure frameworks—such as the Principles of Corporate
Governance for Listed Companies in Thailand [10], Circular
No. 155/2015 in Vietnam [11], and the Philippine
Sustainability Reporting Guidelines (2019)—which aim to
improve corporate transparency [12]. In Brazil, regulations
such as Policy No. 4.327/2014 require social responsibility
disclosures from financial institutions [13], while initiatives
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like “Report or Explain for the SDGs” (2017) encourage
alignment with sustainable development targets [14]. These
regulatory efforts illustrate the growing recognition of ESG
across emerging markets, though they also reveal substantial
variation in institutional capacity, legal mandates, and
enforcement levels [15].

Amid these efforts, capital markets have played a catalytic
role in ESG diffusion [16, 17]. In Indonesia, the Indonesia
Stock Exchange (IDX) has adopted the ASEAN Exchanges
Common ESG Metrics and established collaborations with
independent ESG rating agencies to assess issuers’
sustainability performance [18]. Bursa Malaysia and the Stock
Exchange of Thailand have implemented similar measures
[19]. Nevertheless, multiple challenges persist: limited
managerial awareness, poor data quality, and the instrumental
use of ESG as a reputational label rather than as a robust risk
management and strategic performance tool [20, 21].

According to the Indonesia Business Council for
Sustainable Development (IBCSD), about 40% of companies
in the country lack a full understanding of ESG's strategic
relevance. Indonesia's ESG Index ranking—36th out of 47
countries—underscores the implementation gap between
policy formulation and corporate practice [22]. These
challenges are echoed in other emerging economies where
ESG maturity remains fragmented due to regulatory
ambiguity, insufficient enforcement, and low private sector
participation [15, 23].

While the growing ESG literature has examined various
aspects of sustainability performance, research in emerging
markets often relies on aggregate ESG scores [21],
overlooking the internal structure and differentiated roles of
each pillar and subcategory. For instance, studies in Indonesia
by Lubis and Rokhim [24], Nareswari et al. [25], and Putri and
Puspawati [26] focus on total ESG scores without exploring
the contribution or weighting of specific elements. In reality,
ESG ratings—such as those produced by LSEG Data &
Analytics—are built upon a hierarchical structure, with each
pillar composed of weighted subcategories that collectively
shape the final ESG performance score [27].

Ignoring this granularity can obscure critical insights about
how sustainability performance varies across business sectors

[28]. For instance, two firms with identical ESG scores may
differ significantly in their subcategory profiles—one
excelling in emissions reduction and another in community
engagement. Moreover, some subcategories may show higher
relevance for sectoral risk exposure, particularly in industries
like energy, manufacturing, or finance.

Accordingly, recent calls in the literature advocate for a
shift toward micro-level ESG analysis that includes
subcategory contributions and inter-pillar correlations [29,
30]. Such analysis can inform more precise policy
interventions, enhance sector-level benchmarking, and guide
investor decisions based on material ESG factors rather than
generalized scores. This study responds to these gaps by
mapping the structure, distribution, and correlation of ESG
scores across business sectors in emerging markets, with a
particular focus on the subcategory level. Using a quantitative,
data-driven approach that integrates descriptive statistics,
correlation analysis, and visualization techniques, the research
aims to reveal patterns and sectoral differences often hidden in
aggregate ESG data. The analytical framework is based on
LSEG ESG metrics [31], which offer detailed subcategory-
level indicators for Environmental, Social, and Governance
dimensions.

The study contributes theoretically by advancing ESG
scholarship in emerging market contexts through a
multidimensional mapping of ESG components. This
addresses a critical gap in the literature, which tends to
concentrate on holistic ESG ratings while underexploring
business structural nuances. Practically, the findings may
support regulators and capital market authorities in designing
sector-specific ESG guidelines, help companies benchmark
their performance, and assist investors in identifying areas of
potential ESG misalignment or greenwashing.

In summary, although ESG frameworks are expanding
across emerging markets, challenges persist in bridging
regulatory intent and corporate implementation [23]. This
study argues that ESG assessment must move beyond
aggregate scores toward a deeper analysis of subcategory
structures and sectoral patterns, offering a data-driven basis for
more targeted and effective sustainability strategies.

Table 1. Research gap, questions, objectives, and methodology

No. Research Gap

Research Questions

Research Objectives

Research Methodology

ESG research in emerging
markets is mostly aggregate,
lacking sector-specific ESG

trend analysis.

Limited research maps ESG at
pillar and subcategory levels
for sector-specific performance
insights.

ESG dimensional relationships
3 are underexplored in emerging
market contexts.

Sector-specific ESG excellence
4 remains unclear in emerging
markets.

RQ1: What are the trends and
distributions of ESG total scores
across business sectors in
emerging markets?

RQ2: What are the patterns of
ESG pillar and subcategory
scores across sectors in emerging
markets?

RQ3: How are ESG pillars and
subcategories correlated within
their respective dimensions?

RQ4: Do specific sectors in
emerging markets show strengths
in particular ESG dimensions or
subcategories?

To describe the
distribution and trends
of ESG total scores
across sectors in
emerging markets.
To analyze ESG
performance at pillar
and subcategory levels
across sectors.

To assess the strength
and nature of ESG
pillar and subcategory
dependencies.

To identify leading and
lagging sectors based
on ESG dimension and
subcategory
contributions.

-Descriptive analysis of ESG trends
by sector

-Visualization: line charts, boxplots
-Descriptive analysis of ESG
pillars and subcategories

-Sectoral comparison
-Visualization: stacked bar charts
-Correlation  analysis  using:
Spearman’s  rank  correlation
(monotonic relationships)
-Distance correlation (dCor) for
non-linear dependencies
-Visualization: correlation matrix,

heatmap
-Comparative analysis of
subcategory  contributions and

correlations
Visualization: stacked bar -charts,
sectoral heatmaps, bubble charts
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2. THEORETICAL FRAMEWORK

To provide a structured foundation for the study, this section
outlines the theoretical and empirical gaps identified in the
current ESG literature, particularly in the context of emerging
markets. Despite increasing attention to ESG practices, many
studies remain limited to aggregate-level analysis,
overlooking sectoral nuances and internal ESG structures [21,
32-35]. To address these limitations, the study formulates
specific research questions aligned with clear objectives and
appropriate methodologies. The research framework is
summarized in Table 1.

3. METHODOLOGY

This study employs a quantitative research approach using
exploratory statistical analysis and visualization techniques to
investigate the structure and patterns of ESG scores across

business sectors in emerging markets. The data are sourced
from the Refinitiv database provided by LSEG Data &
Analytics, covering the period from 2020 to 2024 from 46
companies in Indonesia. Total data analysed 230 datasets. The
dataset includes total ESG scores, scores for each pillar—
Environmental, Social, and Governance—as well as ten
subcategory scores: resource use, emissions, innovation
(Environmental); workforce, human rights, community, and
product  responsibility = (Social); and management,
shareholders, CSR strategy (Governance).

To ensure consistency and comparability, only firms with
complete ESG scores for all pillars and subcategories over the
five-year period were included. Each firm is classified by
business based on the Thomson Reuters Business
Classification (TRBC) [36] to allow for sectoral aggregation
and inter-sector comparisons.

The sectors of the firms comprising the study sample are
presented in Table 2.

Table 2. Descriptive statistics and correlation analysis

TRBC

Company Count of TRBC

Applied Resources
Applied Resources Total

Bank Negara Indonesia (Persero) Tbk PT
Bank Tabungan Negara (Persero) Tbk PT
Bank Rakyat Indonesia (Persero) Tbk PT
Bank Danamon Indonesia Tbk PT

Bank Central Asia Tbk PT

Bank Mandiri (Persero) Tbk PT

Banking & Investment Services

Banking & Investment Services Total

Chemicals Barito Pacific Tbk PT
Chemicals Total

Global Mediacom Tbk PT
Cyclical Consumer Services Surya Citra Media Tbk PT

Media Nusantara Citra Tbk PT

Cyclical Consumer Services Total

Bumi Resources Tbk PT

United Tractors Tbk PT

Indo Tambangraya Megah Tbk PT
Alamtri Resources Indonesia Tbk PT
AKR Corporindo Tbk PT

Bukit Asam Tbk PT

Energy - Fossil Fuels

Energy - Fossil Fuels Total

Astra Agro Lestari Tbk PT

Pabrik Kertas Tjiwi Kimia Tbk PT
Indah Kiat Pulp & Paper Tbk PT

Ju—

Food & Beverages

Food & Beverages Total
Industrial & Commercial Services

Industrial & Commercial Services Total

Mineral Resources

Mineral Resources Total

Personal & Household Products & Services

Indofood CBP Sukses Makmur Tbk PT
Hanjaya Mandala Sampoerna Tbk PT
Astra International Tbk PT

Indofood Sukses Makmur Tbk PT
Charoen Pokphand Indonesia Tbk PT
Gudang Garam Tbk PT

Waskita Karya (Persero) Tbk PT

Semen Indonesia (Persero) Tbk PT
Aneka Tambang Tbk PT

Vale Indonesia Tbk PT

Indocement Tunggal Prakarsa Tbk PT
Merdeka Copper Gold Tbk PT

Unilever Indonesia Tbk PT

Personal & Household Products & Services Total

Pharmaceuticals & Medical Research

Pharmaceuticals & Medical Research Total

Real Estate

Kalbe Farma Tbk PT

Summarecon Agung Tbk PT
Pakuwon Jati Tbk PT
Bumi Serpong Damai Tbk PT

— e e e e e e () e e e e e e e w] = e e e e e em O = e e e e e L) e e e m O = s e e e e R —
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Lippo Karawaci Tbk PT 1
Real Estate Total 4
Retailers Matahari Department Store Tbk PT 1
Aspirasi Hidup Indonesia Tbk PT 1
Retailers Total 2
Tower Bersama Infrastructure Tbk PT 1
Indosat Tbk PT 1
Telecommunications Services XLSMART Telecom Sejahtera Tbk PT 1
Sarana Menara Nusantara Tbk PT 1
Telkom Indonesia (Persero) Tbk PT 1
Telecommunications Services Total 5
Transportation Jasa Marga (Persero) Tbk PT 1
Transportation Total 1
Utilities Perusahaan Gas Negara Tbk PT 1
Utilities Total 1
Grand Total 46

Data processing was performed in Python 3.13. The pandas
library was used for data cleaning, filtering, and reshaping,
while  numpy  supported numerical computations.
Visualizations were generated using matplotlib and seaborn.
Correlation analysis employed Spearman’s rank correlation to
detect monotonic relationships and distance correlation (dCor)
to capture potential non-linear dependencies. This dual
approach was chosen to avoid assumptions of normality and
to provide a more comprehensive assessment of
interdependencies among ESG dimensions. To address
potential multiple-testing bias due to numerous pairwise
correlations, the Benjamini-Hochberg correction was applied
to control the False Discovery Rate (FDR) at the 5%
significance level, ensuring robustness and reliability of the
reported associations

The analysis proceeded through four stages: (1) descriptive
statistics of ESG total and pillar scores across sectors and years
using line plots and boxplots; (2) subcategory-level
aggregation by sector and visualization via proportional
stacked bar charts; (3) correlation assessment among pillars
and subcategories using Spearman and dCor, with results
visualized via heatmaps.; and (4) comparative sectoral
profiling using subcategory dominance and correlation
strength, illustrated through multi-dimensional bubble charts.

The contribution data used in this study is available upon
request and can be obtained by contacting the corresponding
author directly. The dataset is not openly published to ensure

appropriate use within the proper research context and to
verify that access is granted to individuals with relevant
academic or analytical purposes, all of whom contributed to
the research.

4. RESULT AND DISCUSSION
4.1 Overview of ESG scores across emerging markets

Over the past five years, the average total ESG score of
companies in emerging markets reached 55.35, indicating that,
in general, corporate sustainability performance is above
average and relatively sound (Table 3). However, the
relatively high standard deviation of 18.77 reflects substantial
variation among companies, both in terms of ESG disclosure
and implementation.

When examined by pillar, the Social pillar recorded the
highest average score compared to the Environmental and
Governance pillars. This is further supported by two key
subcategories within the Social pillar—Community and
Workforce—which both showed high average values and
relatively stable data distributions. These findings suggest that
companies in emerging markets demonstrate greater
commitment to social issues, such as community engagement
and workforce management.

Distribution of ESG Total Score Across Sactors for 5 Years
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Figure 1. Distribution of EGS total score across sector for 5 years
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Trend of Average ESG Total Score per Sector (2020-2024)
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Figure 2. Trend of average ESG total score per sector (2020 — 2024)
Applied Resources: AR, Banking & Investment Services: BIS, Chemicals: CH, Cyclical Consumer Services: CCS, Energy - Fossil Fuels: EFF, Food &
Beverages: FB, Industrial & Commercial Services: ICS, Mineral Resources: MR, Personal & Household Products & Services: PHPS, Pharmaceuticals & Medical
Research: PMR, Real Estate: RE, Retailers: RET, Telecommunications Services: TS, Transportation: TR, Utilities: UTL.

Table 3. Descriptive statistics and correlation analysis

Pillar / Subcategory Mean Median Std. Dev Spearman Rho. p-value (Spearman) dCor Value p-value (dCor)
ESG Total 55.35 54.99 18.77 - - - -
Environmental 46.92 4699 23.09 0.7739 0.0000 0.7585 0.002

Resource Use 50.33 50.39 24.58 0.7597 0.0000 0.7327 0.002
Emissions 53.93 54.39 25.13 0.7976 0.0000 0.7792 0.002
Innovation 27.05 11.97 30.73 0.2725 0.0000 0.2912 0.002

Social 59.99  59.92 20.51 0.8930 0.0000 0.8875 0.002
Workforce 64.60  66.73 23.30 0.7740 0.0000 0.7495 0.002
Human Rights 4344 4450 26.43 0.6495 0.0000 0.6357 0.002
Community 6739  69.97 24.72 0.6934 0.0000 0.6683 0.002
Product Responsibility  63.22  69.93 31.25 0.7450 0.0000 0.7362 0.002
Governance 5399  54.65 23.04 0.8237 0.0000 0.7888 0.002

CSR Strategy 5538  61.29 29.56 0.6041 0.0000 0.6131 0.002

Management 5429  56.33 28.54 0.7526 0.0000 0.7194 0.002

Shareholders 52.09  53.77 28.04 0.3791 0.0000 0.3562 0.002

Table 3(a). Partial spearman and distance correlation (dCor) controlling for sector fixed effects
Variable / Subcategory Partial Spearman (p) p-value Partial dCor Permutation p-value FDR (5%)
Social 0.831 <0.001 0.827 0.0005 N
Environmental 0.778 <0.001 0.752 0.0005 \/
Resource 0.721 <0.001 0.682 0.0005 \
Human Rights 0.702 <0.001 0.688 0.0005 \

Governance 0.702 <0.001 0.676 0.0005 \/
Workforce 0.650 <0.001 0.636 0.0005 \

Management 0.628 <0.001 0.614 0.0005 \/
Emissions 0.601 <0.001 0.584 0.0005 \/

Community 0.558 <0.001 0.554 0.0005 \/

Product Responsibility 0.486 <0.001 0.512 0.0005 \/

CSR Strategy 0.432 <0.001 0.421 0.0005 x/

Shareholders 0.259 <0.001 0.265 0.0005 \/
Innovation 0.154 <0.001 0.276 0.0005 \

Note: Partial correlations control for sector-specific effects to remove inter-industry bias. v denotes significance after Benjamini-Hochberg FDR correction (o. =

The distribution of total ESG scores across business sectors
also reveals significant performance disparities (Figure 1). The
Banking & Investment Services sector ranks highest, with a
median ESG score exceeding 75, indicating high consistency

0.05).
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and quality in reporting. In contrast, sectors such as Food &
Beverages, Retailers, and Cyclical Consumer Services exhibit
wide score distributions with low medians, potentially
indicating inconsistent ESG practices and risks of



greenwashing. Although the Mineral Resources and Energy —
Fossil Fuels sectors display relatively good ESG performance,
their broad score ranges indicate internal disparities in ESG
implementation within the same sector.

Furthermore, the average ESG score trends from 2020 to
2024 (Figure 2) show that most sectors experienced gradual
improvement over time, reflecting progressive integration of
ESG into corporate strategies. The Real Estate (RE) and
Telecommunications  Services (TS) sectors recorded
consistently increasing trends, suggesting enhanced awareness
and more substantive ESG adoption. On the other hand,
sectors such as Food & Beverages, Cyclical Consumer
Services, and Retailers show stagnant or declining trends,
possibly indicating symbolic ESG adoption or structural
challenges. Meanwhile, Banking & Investment Services (BIS)
and Personal & Household Products & Services (PHPS)
consistently demonstrate strong and stable ESG performance,
indicating sectoral advantages in governance and
sustainability compliance.

Table 3(a) reports the results of the robustness test using
partial correlations controlling for sector fixed effects. The
findings confirm that the relationships between the ESG pillars
and the overall ESG score remain highly consistent after
accounting for sectoral composition. The Social pillar
continues to exhibit the strongest association with ESG Total
(p=0.83; dCor=0.83; p <0.001), followed by Environmental
(p = 0.78; dCor = 0.75) and Governance (p = 0.70; dCor =
0.68). All subcategories remain statistically significant under
the Benjamini—-Hochberg correction, suggesting that ESG
linkages are robust and firm-intrinsic rather than driven by
sectoral bias. Particularly, the strong within-sector
contributions of Resource Use and Human Rights underscore
the salience of social and environmental efficiency as
universal determinants of ESG performance across firms.

4.2 Pillar-level and subcategory analysis

Most business sectors in emerging markets still position the
Social (S) pillar as the dominant dimension within their ESG
structure. As shown in Figure 3, the contribution of the social
pillar across various sectors exceeds 30%, and in some cases

even approaches or surpasses 40%-50%. Sectors such as
Cyclical Consumer Services (49.3%), Applied Resources
(49.4%), and Telecommunications Services (47.3%) exhibit
particularly high proportions of the social pillar. This finding
is consistent with the earlier descriptive results indicating that
the highest average ESG scores derive from the social
dimension, highlighting companies’ focus on issues such as
labor relations, human rights, and product responsibility.

Conversely, the Environmental (E) pillar tends to receive
lower proportions in many sectors, particularly in service-
based sectors such as Cyclical Consumer Services (12.2%) and
Telecommunications Services (18.7%). However, several
sectors demonstrate relatively stronger attention to
environmental concerns, such as Personal & Household
Products & Services (31.7%), Chemicals (31.2%), and Food
& Beverages (30.2%). This variation likely reflects differing
industry characteristics and external pressures related to
environmental impact management. Overall, these findings
suggest that attention to environmental aspects remains
uneven across business sectors.

Meanwhile, the Governance (G) pillar displays relatively
stable distributions across most sectors, with proportions
ranging from 21% to 38%. This indicates that governance
structures and strategic policies—such as CSR Strategy and
Shareholder Rights—remain essential elements in corporate
ESG management, even if they are not the primary focus in
every sector.

A deeper analysis at the subcategory level reveals more
specific contribution patterns across sectors (Figure 4).
Subcategories such as Workforce and Community emerge as
dominant contributors in various sectors, reinforcing the
earlier observation of the social dimension’s dominance. For
instance, the Cyclical Consumer Services sector records a 24%
share for the Community subcategory, while the Industrial &
Commercial Services sector highlights Workforce as a key
ESG component.

In contrast, environmental subcategories like Emissions and
Resource Use show more varied distributions. The Utilities
sector, for example, records a notable 14% proportion for
Emissions, suggesting more measurable efforts in managing
environmental impact in resource-intensive industries.

Average Proportion of ESG Pillars per Sector

Cyclical Consumer Services
Telecommunications Services
Pharmaceuticals & Medical Research
Real Estate

Transportation

Industrial & Commercial Services
Applied Resources

Banking & Investment Services

Sector

Energy - Fossil Fuels
Retailers

Mineral Resources
Utilities

Food & Beverages
Chemicals 31.2%

Personal & Household Products & Services

26.6% ESG Pillars
oo [ g
Soc
BT | ™
31.5%
24.1%
31.4%

[
=]
o
=]

40 60
Percentage (%)

1

Figure 3. Average proportion of ESG pillars per sector



Average Proportion of ESG Subcategories per Sector
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Resource
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Figure 4. Average proportion of ESG subcategories per sector
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Figure 5. Distance corelation matrix (heatmap)

Other subcategories such as Innovation, Management, and
CSR Strategy also show significant proportions in certain
sectors. For example, the Chemicals and Personal &
Household Products & Services sectors report Innovation
proportions of 15% and 11%, respectively, reflecting their
emphasis on developing sustainable solutions. Meanwhile,
Cyclical Consumer Services stands out in the Management
subcategory (18%), and Applied Resources demonstrates a
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high share in CSR Strategy (14%).

Taken together, these findings indicate that ESG
sustainability patterns in emerging markets are sector-specific
and layered. The primary ESG focus varies not only across
pillars but also across subcategories. These nuanced patterns
are crucial for regulators, investors, and companies to consider
when designing more targeted and contextual ESG strategies
aligned with the characteristics of each business sector.



4.3 Correlation patterns among ESG dimensions

Correlation analysis was conducted to understand the
relationships between each ESG pillar and subcategory with
the overall ESG Total score. To ensure robustness and account
for potential non-linear relationships, Distance Correlation
(dCor) was employed as the primary test, complemented by
Spearman rank correlation to provide directionality of
associations.

At the pillar level, all three ESG pillars show strong and
positive associations with ESG Total (Table 3). The Social
pillar demonstrates the highest distance correlation (dCor =
0.8875; p=0.8930), followed by Governance (dCor = 0.7888;
p = 0.8237) and Environmental (dCor = 0.7585; p = 0.7739).
This ranking is consistent across both methods, confirming the
social pillar’s dominant role in ESG structures for companies
in emerging markets.

At the subcategory level, the variables Emissions (dCor =
0.7792; p = 0.7976), Workforce (dCor = 0.7495; p = 0.7740),
and Management (dCor = 0.7194; p = 0.7526) show the
highest correlations with ESG Total. This suggests that

environmental emissions control, human capital development,
and internal governance quality are critical drivers of ESG
performance overall. Conversely, subcategories such as
Innovation (dCor = 0.2912; p = 0.2725) and Shareholders
(dCor = 0.3562; p = 0.3791) demonstrate much weaker
correlations, indicating limited aggregate contribution.

The within-dimension analysis (Figure 5) reveals distinct
internal correlation patterns. Within the Environmental
dimension, Emissions and Resource Use exhibit a very high
mutual  association, reflecting their complementary
contribution to environmental performance. In Governance,
Management shows an exceptionally strong alignment with
the overall governance construct, indicating that governance
scores in the dataset are predominantly driven by
management-related practices. Within the Social dimension,
most subcategories demonstrate strong interconnections—
particularly Workforce and Human Rights—whereas
Innovation remains weakly linked to other subcategories,
underscoring its marginal role and relative independence from
the core social structure.

Distance Correlation: ESG Subcategories vs ESG_Total per Sector
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Figure 6. Heatmap correlation of ESG subcategories

The sector-level heatmap (Figure 6) reveals substantial
variations across industries. In the Mineral Resources sector,
Emissions (dCor = 0.93) and Resource Use (dCor = 0.85)
dominate, reflecting the environmental intensity of extractive
activities. A similar pattern is observed in the Pharmaceuticals
& Medical Research sector. For Retailers, Community shows
a very strong correlation with ESG Total (dCor = 0.96),
whereas Innovation remains relatively marginal (dCor = 0.75).
In the Energy — Fossil Fuels sector, Community (dCor = 0.78)
stands out despite lower contributions from other social
dimensions, indicating a sector-specific focus on community
relations.

Overall, these findings highlight that while ESG pillars
generally exhibit strong and consistent relationships with
overall ESG performance, the influence of specific
subcategories is highly sector dependent. The use of Distance
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Correlation provides additional insight by capturing both
linear and non-linear associations, revealing patterns that
conventional correlation tests might overlook. Consequently,
ESG strategies should be tailored to industry-specific drivers,
acknowledging that certain dimensions may be more
influential—or even counterproductive—depending on
sectoral context.

4.4 Sectoral ESG strengths and weaknesses

Following the descriptive and correlational analysis, the
next step is to map the strengths and weaknesses of each sector
in relation to the three ESG pillars. This identification is
essential for understanding which sustainability dimensions
are most and least prominent across sectors, uncovering
potential greenwashing practices, and formulating more



contextual and evidence-based ESG strategies.

The results indicate that ESG strength in each sector is not
solely determined by average scores or structural proportions
but also by the extent to which each subcategory contributes

significantly to the total ESG score. Table 4 summarizes the
main strengths and notable weaknesses for each sector, based
on the most dominant subcategories and their correlation with
the ESG Total score.

Table 4. Summary of sectoral ESG strengths and weaknesses

No Business Sector Main Strengths Notable Weaknesses
1 Energy - Fossil Fuels Emissions, CSR Strategy, Community, Innovation and Product Responsibility contribute
Workforce weakly
. Emissions, Management, Product Innovation shows no impact despite structural

2 Mineral Resources ey
Responsibility presence

3 Retailers Resource, Human Rights, Community Emissions, Innovation, e_lnd Product_ Responsibility

show negative correlation
4 Food & Beverages Resource, Emissions, Workforce Innovation has low contribution

5 Banking & Investment Services

Nearly all subcategories are strong,
especially Management & CSR
Emissions, Resource, Management,

6 Chemicals Product Responsibility

7 Real Estate Resource, Human .R%g:hts, Product
Responsibility

3 Cyclical Consumer Services Product Responsibility, Resource,
Management

9 Telecommunications Services Product Responsibility, Innovation,
Management

10 Transportation Workforce, Resource, Emissions

11 Pharmaceuticals & Medical Emissions, Resource, CSR Strategy

Research
12 Utilities Product Responsibility, Workforce,

Personal & Household Products

13 & Services

14 Industrial & Commercial
Services

15 Applied Resources

Innovation

CSR Strategy, Innovation, Management
Resource, Workforce, Management

Workforce, Human Rights, Community

Community is structurally high but less impactful

Community and Shareholders contribute
insignificantly
Shareholders and Management are underperforming
despite large proportions

Workforce and Shareholders show low correlation

CSR Strategy and Emissions are not significant
contributors
Shareholders and CSR Strategy show no notable
impact

Shareholders contribute weakly

Community and Shareholders are structurally high
but not impactful
Workforce and Product Responsibility have low
contribution
Product Responsibility and Shareholders show weak
correlation with ESG
Product Responsibility, Shareholders, and CSR
Strategy have no significant impact

Bubble Chart: Average Proportion vs. Correlation of ESG Subcategories (Overall Average)
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Figure 7. Bubble chart: Average proportion vs. Correlation of ESG subcategories

To gain deeper insights into sectoral ESG strengths and
weaknesses, a combined analysis of the proportion and
correlation of ESG subcategories across sectors was
conducted. Figure 7 presents a bubble chart mapping the
relationship between average subcategory proportions and
their linear correlations with ESG Total. The visualization
reveals an asymmetric relationship between structural
dimensions (i.e., how prominently a subcategory is reported)
and functional dimensions (i.e., its actual impact on
sustainability performance).
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Based on this analysis, ESG subcategories can be classified
into four strategic groups according to their average proportion
(reporting relevance) and correlation (impact relevance):

*High proportion — High impact

Subcategories that are dominant in reporting and
significantly contribute to ESG performance, namely:
Workforce, Emissions, Product Responsibility, Management,
and Resource Use. These subcategories should be the primary
focus of cross-sector ESG strategies due to their proven
positive impact on ESG scores.



*High proportion — Moderate impact

Subcategories frequently reported but with suboptimal
contribution to ESG Total, such as: Community, CSR
Strategy, and Shareholders. Notably, Community has the
highest structural proportion among this group, yet only
moderate correlation. This suggests that community-related
disclosures are often symbolic or lack integration into core
sustainability strategies. Enhancing implementation quality
and impact measurement is necessary in sectors dominated by
this subcategory.

*Moderate proportion — High impact

Subcategories that are less dominant in reporting but have
significant influence on ESG Total, exemplified by Human
Rights. This indicates a potential for quick strategic gains if
strengthened, despite limited current attention.

*Low proportion — Low impact

Subcategories with both low reporting prevalence and
minimal impact, represented by Innovation. This finding
signals a critical gap, suggesting that sustainable innovation
has yet to be integrated into corporate ESG agendas in
emerging markets. There is an urgent need for policy support
and incentives to elevate innovation as a core pillar of
sustainability.

Within the Retailers sector, the Emissions subcategory
exhibits a negative association with ESG Total. This pattern
contrasts with materiality expectations that emphasize
emissions salience in retail supply chains. Several non-causal
mechanisms can reconcile this result: (i) scope composition,
whereby the subscore places greater weight on Scopes 1-2
while material exposure resides in Scope 3 upstream; (ii) a
disclosure visibility effect, in which firms with broader
reporting reveal higher intensity levels in the short run; (iii)
business-model heterogeneity within retail (e-commerce,
specialty, grocery) that can yield pooled sign reversals; and
(iv) normalization effects when intensity uses volatile
denominators (e.g., revenue). Consistent with our correlational
design, we interpret this finding as descriptive co-variation
rather than causal impact.

Innovation shows a comparatively weak association with
ESG Total in 2020-2024. Across the full sample, Innovation
exhibits the smallest correlations with ESG Total (rank-based
and distance measures). When accounting for sectoral
composition, the association remains modest. In this dataset
and horizon, the Innovation indicators used by the rating
provider appear less aligned with the composite ESG score
than other subcategories. This finding should not be
interpreted as evidence that Innovation is ineffective or
unimportant for sustainability outcomes. Rather, several non-
causal explanations are plausible: (i) measurement and
construct alignment (Innovation is often captured as inputs,
plans, or early-stage actions that may not register in composite
scores); (ii) timing and lags (effects may materialize beyond
the study window); (iii) sectoral heterogeneity (innovation
salience and disclosure vary across industries); and (iv)
weighting/variance (lower variance or weights can attenuate
observable associations). Consistent with our correlational
design, we refrain from prescriptive claims.

4.5 Implications for policy and practice

The sectoral mapping of ESG performance underscores that
effective ESG strategies must move beyond disclosure
quantity and instead emphasize the thematic relevance and
impact of each subcomponent. The observed mismatch
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between subcategory disclosure levels and their actual
correlation with ESG Total scores highlights the need to assess
not only what is reported, but how much it contributes to
sustainability performance.

This has several practical implications. First, both
companies and regulators must adopt sector-specific ESG
strategies. A uniform approach is insufficient given the diverse
subcategory dominance and effectiveness across industries.
By integrating the joint analysis of proportion and correlation,
stakeholders can prioritize subcategories that both matter and
perform—such as  Workforce, Emissions, Product
Responsibility, Management, and Resource Use.

Second, the findings point to the risk of greenwashing,
especially in subcategories like Community or CSR Strategy,
which often receive high disclosure yet have weak ties to
overall ESG performance. This raises concerns about
symbolic compliance. Regulators should therefore implement
mechanisms to evaluate disclosure quality, not merely
quantity, ensuring that reported efforts reflect real-world
sustainability outcomes.

Third, the innovation subcategory remains
underrepresented and low in impact across most sectors.
Despite its potential to drive long-term ESG resilience, it is
often overlooked. Incorporating Innovation more strategically
into ESG frameworks is crucial, especially for industries
facing rapid transformation or resource constraints.
Ultimately, ESG in emerging markets should be grounded in
impact-oriented and context-aware policies. The framework
presented in this study offers practical guidance for evidence-
based ESG planning, enabling tailored improvements in
sustainability reporting, regulatory design, and investor
decision-making.

4.6 Limitations and future work

While this study offers a comprehensive mapping of the
structural composition of ESG and its sectoral dynamics,
several limitations should be acknowledged. First, the research
relies solely on secondary ESG score data from a single
provider. Although the research methodology is sound, the use
of secondary data entails potential biases in data collection,
weighting schemes, and sectoral disclosure practices. This
dependence also limits the exploration of qualitative ESG
dimensions. Second, the study adopts a descriptive—
correlational and cross-sectoral approach. While this is useful
for identifying patterns, it cannot establish causal relationships
between ESG subcategories and overall sustainability
outcomes. Third, despite covering multiple sectors in an
emerging market context, differences in regulatory maturity
and institutional environments may influence ESG disclosure
behavior, potentially constraining cross-sector comparability.

To address these limitations, future research could integrate
primary data sources—such as stakeholder interviews, field
observations, or sustainability audits—to complement
quantitative findings with richer qualitative insights.
Extending the temporal scope to include longer historical
periods would help detect structural shifts in ESG priorities
and assess sectoral resilience over time. In addition, advanced
analytical techniques, including predictive modeling, network
analysis, or machine learning—based ESG classification, could
enhance the capacity to forecast sector-specific risks, identify
early signs of greenwashing, and examine evolving
interactions among ESG subcategories. Comparative studies
between emerging and developed markets would further refine



ESG theory and strengthen the applicability of sector-specific
policy recommendations.  Patterns  consistent  with
misalignment between Innovation disclosures and composite
scoring merit further investigation. Future studies should
assess causal pathways and measurement design (e.g.,
alternative indicators, sector-specific weights, longer
horizons) using identification strategies suited to causal
inference (e.g., panel designs with exogenous shocks,
instrumental variables, or matched natural experiments).

5. CONCLUSION

Building on these insights and acknowledging the
limitations, this study contributes to the ESG literature in
emerging market contexts by proposing a multidimensional
diagnostic approach that dissects the structural makeup of
ESG performance beyond aggregate ratings. By illuminating
hidden patterns across Environmental, Social, and Governance
subcategories, this approach enables a more theoretically
robust understanding of ESG composition and its implications
within sectoral boundaries.

From a practical standpoint, this framework provides the
foundation for building more adaptive ESG monitoring tools.
Policymakers may translate the findings into sector-adjusted
disclosure metrics, companies can align internal strategies
with performance-critical subcategories, and investors can use
the indicators to detect potential ESG misrepresentation and
enhance due diligence. Looking forward, extending this
analytical approach across regions and embedding it into
predictive sustainability models could strengthen the
reliability of ESG component mapping as both a strategic
corporate tool and a regulatory benchmark.
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