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ABSTRACT:

It is a study of the way in which Sustainable Development Goal (SDG) metrics are being
incorporated into corporate accounting systems through incorporation of bibliometric
evidence and empirical investigation of sustainability reporting in emerging markets.
Although there has been an increasing regulatory and stakeholder pressure on credible SDG
disclosures, there remains a challenge in transferring the SDG commitments to measurable,
comparable and audible accounting indicators. To overcome this limitation, the research
paper is mixed-method. To determine the prevalent themes of research, trends in
methodologies, and knowledge gaps, a bibliometric analysis of SDG-related sustainability
reporting and accounting literature published during the period of 2015-24 is performed using
the Lens data. Second, an empirical study with secondary data collected in corporate
sustainability and annual reports of a chosen set of emerging market companies is conducted
to evaluate the level of the SDG measures integration in accounting mechanisms.

The measure of SDG disclosure intensity is analyzed by descriptive statistics, such as mean,
median, and measures of dispersion, whereas the interdependence between SDG measures is
analyzed through correlation analysis to assess the degree of interdependence between SDG
measurements, firm characteristics, and financial performance variables. The results indicate
the presence of a high degree of variation in the SDG metric adoption, where the adoption is
stronger in larger companies and in those that are exposed to international reporting
frameworks. Nonetheless, the discrepancies in the measurement practices and a low level of
assurance preparedness present structural flaws within the existing reporting systems. The
research adds to the accounting literature by suggesting a systematic approach to the
inclusion of SDG indicators into the corporate accounting operations and comments on its
implications on assurance based on the new standard settings like ISSA 5000. The findings
provide useful information to standard-setters, auditors, and policy-makers who aim to
enhance the usefulness and credibility of SDG disclosures in emerging market situations.

Keyword: SDG Metrics, Corporate Accounting Systems, Bibliometric, Sustainability
Reporting, Emerging Markets

INTRODUCTION

The adoption of the United Nations Sustainable Development Goals (SDGs) has significantly
reshaped corporate sustainability discourse, compelling organizations to move beyond
symbolic commitments toward measurable, accountable, and verifiable sustainability
outcomes. As corporations increasingly disclose SDG-related information, the accounting
profession faces a critical challenge: translating broad sustainability aspirations into
standardized accounting metrics that are reliable, comparable, and suitable for assurance.
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This challenge is particularly pronounced in emerging markets, where reporting
infrastructures, regulatory enforcement, and assurance practices remain uneven.

While sustainability reporting frameworks such as the Global Reporting Initiative (GRI),
Integrated Reporting (<IR>), and the recently introduced International Sustainability
Standards Board (ISSB) standards provide guidance, they offer limited clarity on how SDG
indicators should be systematically embedded within corporate accounting systems. Existing
disclosures often lack consistency, quantification, and auditability, thereby constraining their
decision usefulness for investors, regulators, and other stakeholders. The introduction of
assurance standards such as ISSA 5000 further underscores the need for robust accounting-
based SDG measurement systems capable of supporting credible verification.

Prior literature on sustainability accounting has largely focused on integrated reporting, ESG
disclosures, and governance mechanisms. However, the operationalization of SDGs into
accounting metrics remains underexplored, particularly from a methodological and empirical
perspective. Moreover, much of the existing evidence is concentrated on multinational
corporations in developed economies, leaving SMEs and emerging market firms
underrepresented despite their central role in achieving the 2030 Agenda.

Against this backdrop, the present study adopts a mixed-method approach combining
bibliometric analysis and empirical investigation to examine how SDG metrics are embedded
into corporate accounting systems in emerging markets. By mapping the intellectual structure
of SDG accounting research and empirically assessing disclosure practices using secondary
data, the study aims to identify measurement gaps, assess integration levels, and evaluate
readiness for assurance under emerging standards. In doing so, the paper contributes to the
accounting and auditing literature by advancing evidence-based insights and proposing a
structured framework for credible SDG accounting integration.

Below Figure 1 illustrates the proposed conceptual framework linking firm characteristics
and reporting framework adoption to SDG metric integration within accounting systems,
leading to enhanced transparency, comparability, and assurance readiness under ISSA 5000.
Under given conceptual frame consider emerging market as Moderator however, Outcome
focus on Credible, auditable SDG disclosures
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Figure 1:Conceptual Framework of SDG Integration into Corporate Accounting Systems

The figure illustrates firm-level variation in SDG disclosure intensity based on a composite
SDG Disclosure Index covering SDGs 8, 9, 12, and 13. The index is constructed using
content analysis of corporate sustainability and annual reports for FY 2022-2023.
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Figure 2:SDG Disclosure Index across selected listed companies in India.

The index reflects the extent of corporate disclosure and alignment with SDGs 8 (Decent
Work and Economic Growth), 9 (Industry, Innovation and Infrastructure), 12 (Responsible
Consumption and Production), and 13 (Climate Action), based on publicly available
sustainability and annual reports. IT and diversified conglomerates (Infosys, Wipro, M&M)
show higher SDG disclosure intensity, Public sector banks exhibit lower SDG integration,
Infrastructure and energy firms demonstrate moderate but uneven SDG alignment

In this study, the emerging market context is treated as a moderator influencing the
relationship between firm characteristics (such as size, industry, and profitability) and the
extent of SDG metric integration into corporate accounting systems. Emerging markets are
characterized by weaker regulatory enforcement, uneven assurance practices, and diverse
sectoral pressures, which can amplify or dampen the effect of firm attributes on disclosure
intensity. The outcome focus is on credible, auditable SDG disclosures, assessed against the
assurance readiness criteria of ISSA 5000, thereby linking empirical firm-level practices to
evolving international assurance standards.

Researcher is focusing on four SDGs strengthens coherence and measurability as follow:
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Figure 3: SDGs strengthens coherence and measurability

Figure 3 emphasizes why SDGs 8, 9, 12, and 13 were prioritized in this study, given their
accounting relevance, measurability, and audit readiness.

RESEARCH OBJECTIVES

e To chart the intellectual terrain and development of SDG accounting research by
means of a bibliometric analysis.
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To determine the degree of SDG measures adopted by corporate accounting and
sustainability reporting strategies in the emerging markets.

To investigate the connection between the intensity of SDG disclosure and the firm-
level financial and structural features.

To determine measurement and assurance loopholes in SDG reporting using new
standards like ISSA 5000.

To suggest an accounting-based system to incorporate the SDG metrics into formal
reporting systems.

Research Hypotheses

Hoi: There is no statistically significant relationship between SDG disclosure practices
and corporate financial performance.

Ho:: Firm size has no statistically significant influence on the level of SDG disclosure.

Hos: Sectoral classification has no statistically significant effect on SDG disclosure
levels.

Hoa: There is no statistically significant correlation among SDG 8, 9, 12, and 13
disclosures.

Hos: There is no significant alignment between bibliometric themes and firm-level
SDG disclosures.

Design of the SDG Disclosure Index (SDG-DI):

To enhance methodological rigor and global relevance, the SDG Disclosure Index (SDG-DI)
is aligned with international sustainability assurance and reporting standards. Specifically, its
dimensions are mapped against ISSA 5000 assurance criteria and ISSB disclosure relevance,
ensuring that the index captures not only disclosure presence but also assurability,
consistency, and decision-usefulness. Table 1 operationalizes the SDG-DI by mapping each
disclosure dimension against ISSA 5000 assurance criteria and ISSB relevance, thereby
ensuring methodological rigor and global comparability.

Table 1:Basic Dimension and Indicator of Index Construction

. ISSA 5000|{ISSB Relevance
. . Indicator/ .
Dimension . Scoring Assurance
Scoring o
Criteria
0-1 Cl biect General
SDG ldentification 0-No Identification et?r Subjec sustainability-
(A binary score is 1-Indentify %a f; " related
used to assess whether{|Explicit reference to|[This captures basic Identitication disclosures
a firm  explicitly||SDGs acknowledgment  and
references the SDGs satisfies clear subject
in its reports.) matter identification
under ISSA 5000.
SDG Alignment O—} _ Consistency and Stra}tegy and
- . . 0 = No alignment coherence of||business  model
(This dimension _ : . . .
. . 1= Yesalign information alignment
evaluates whether||Mapping business -
. L S 1- indicates  clear
business activities are||activities to SDGs -
e linkage between
mapped to specific .
operations and SDGs,
SDGs.) ) .
ensuring  consistency
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Indicator/ ISSA 5000(|1SSB Relevance
Dimension Scorin Scoring Assurance
9 Criteria
and coherence of
information and
alignment with strategy,
and business  model
disclosures under ISSB.
0-2 M bilit Metrics and
0 = purely narrative easurabriity targets disclosure
disclosure, anq reliability of
1 = limited or partial evidence

Quantification

quantification,
2 = comprehensive and

(This dimension consistent numerical
assesses the extent to||Use of numerical SDG||. .
. . - indicators.
which  firms  use||indicators .
. Higher scores reflect
numerical SDG- .
related indicators.) stronger  mea _surablllty
' and reliability of
evidence, consistent
with ISSA 5000 and
ISSB’s emphasis on
metrics and targets.
0-2 Verifiability and||Connectivity
0 = no linkage,||linkage to||between financial

1 = qualitative financial

financial data

and sustainability

linkage, information
Accounting 2 = exp_llcn quantltatl_ve
. integration with
Integration . .
. . . financial statements or
(i.e. degree of linkage||Linkage to . .
- 2 . accounting metrics.
between SDGi|financial/accounting . . .
NS This aligns with
initiatives and||data e
- . verifiability
financial or :
accounting data.) requirements under
' ISSA 5000 and ISSB’s
principle of connectivity
between financial and
sustainability
information.
0-1 c let Targets,
Tarcet Settin 0 indicates absence of odmp efenessd performance, and
(Thi% digmension targets, while 1 ?n ki Orward- itransition plans
Time-bound SDG||indicates the presence of looKing
evaluates whether - information
A . . targets clear, time-bound goals,
firms - disclose _ time- satisfying completeness
bound SDG targets. ying P .
and forward-looking
disclosure expectations.
Assurance Readiness Evidence Decision-useful,
(This assesses whether 0-1 sufficiency  and||comparable
disclosed SDG A score of 1 reflects|laudit trail disclosures
information is readiness for external
supported by|[Evidence suitable for||assurance, aligning
verifiable evidence,||verification directly with ISSA 5000
such as data trails, auditability and
methodologies, or evidence sufficiency,
third-party assurance criteria.
statements.)
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This study constructs an SDG Disclosure Index (SDG-DI) to quantitatively measure the
extent and quality of firms’ integration of Sustainable Development Goals (SDGs) into their
accounting and sustainability reporting systems. The index is based on six dimensions—SDG
identification, SDG alignment, quantification, accounting integration, target setting, and
assurance readiness—scored using an ordinal scale reflecting increasing disclosure depth,
measurability, and verifiability. The maximum achievable score is 8, and the index is
normalized as SDG-DI = Firm Score / 8 to ensure comparability across firms and industries.
The SDG Disclosure Intensity scores can be interpreted as follows: a score of 0 indicates no
disclosure; values between 0.25 and 0.50 reflect weak disclosure; scores in the range of 0.50
to 0.70 represent moderate disclosure; and scores above 0.70 denote strong disclosure,
characterized by alignment with SDGs, quantification of indicators, and assurance-ready
evidence. The SDG-DI is aligned with ISSA 5000 assurance criteria and ISSB disclosure
principles, emphasizing evidence reliability, connectivity between financial and sustainability
information, and decision-usefulness. Empirically, the SDG-DI serves as the dependent
variable in regression models examining the influence of firm-specific characteristics such as
firm size, financial performance, reporting framework adoption, and industry type while
controlling for firm age and ownership structure, thereby enabling an assessment of the
determinants of SDG-oriented disclosure intensity. To enhance methodological rigor and
global comparability, the SDG-DI dimensions were further aligned with international
sustainability reporting and assurance standards. Table 2 maps the index components to ISSA
5000 assurance criteria and ISSB disclosure relevance and illustrating the heterogeneity of
disclosure intensity across industries and firm types.

Table 2 : SDG-DI Scores for 20 Sample Companies

Company | SDG SDG Quantificat | Accounti | Targ | Assura | T | SD
Identificat | Alignm | ion (0-2) ng et nce ot | G-
ion (0-1) |ent (0- Integrati | Setti | Readine | al | DI
1) on (0-2) |ng ss(0-1) | Sc | =
(0-1) or | Fir
e |m
( |Sco
M |re/
ax | 8
8)
Reliance 1
Industrie |1 1 2 2 1 1 8
s Ltd.
Tata 8 |1
Consulta 1 1 5 9 1 1
ncy
Services
Infosys 1 1 2 2 1 1 8 |1
Wipro 1 1 2 2 1 1 8 |1
Hindusta 0.8
n
Unilever 1 1 2 1 1 1 !
Ltd.
ITCLtd. |1 1 2 1 1 1 7 108
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Larsen & 0.7
Toubro 1 1 1 1 1 1 6 |5
Ltd.

NTPC 0.7
Ltd. 1 1 1 1 1 1 6 5
Tata 1 1 1 1 1 1 6 |97
Power 5
Power 0.7
Grid 1 1 1 1 1 1 6 5
Corp.

JSW 0.6
Steel 1 1 1 1 1 0 5 5
Tata 0.6
Steel 1 1 1 1 1 0 5 5
UltraTec 0.5
h Cement 1 1 1 1 0 0 4
Mahindra 0.5
& 1 1 1 1 0 0 4
Mahindra

Asian 0.3
Paints 1 1 1 0 0 0 3 7
Maruti 0.3
Suzuki 1 1 1 0 0 0 3 7
Bharti 0.3
Airtel 1 1 1 0 0 0 3 7
Adani 0.2
Ports & |1 0 1 0 0 0 2 |5
SEZ

SBI 1 0 1 0 0 0 2 2'2
HDFC 0.2
Bank 1 0 1 0 0 0 2 5

The SDG-DI scoring results reveal substantial heterogeneity in the depth and quality of SDG
integration across the sampled Indian firms. Companies such as Reliance Industries Ltd., Tata
Consultancy Services, Infosys, and Wipro achieve the maximum score of 8 (SDG-DI = 1.00),
indicating comprehensive SDG disclosure practices. These firms not only explicitly identify
relevant SDGs and align business activities accordingly but also demonstrate strong
quantification of SDG metrics, integration with financial/accounting data, clearly defined
targets, and high assurance readiness, reflecting mature sustainability reporting systems
aligned with global standards.

A second tier of firms, including Hindustan Unilever Ltd. and ITC Ltd. (SDG-DI = 0.80),
show robust SDG engagement but relatively weaker accounting integration, suggesting that
while sustainability metrics are well articulated, their linkage to financial performance
remains partial. Firms such as Larsen & Toubro, NTPC, Tata Power, and Power Grid
Corporation (SDG-DI = 0.75) demonstrate consistent SDG alignment and target setting;
however, limited quantification depth and moderate accounting integration constrain the
overall disclosure intensity.
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Mid-range performers like JSW Steel and Tata Steel (SDG-DI = 0.62) exhibit structured
SDG identification and alignment but lack assurance readiness, indicating gaps in verifiable
evidence and audit trails. Lower-scoring firms—including UltraTech Cement and Mahindra
& Mahindra (SDG-DI = 0.50), followed by Asian Paints, Maruti Suzuki, and Bharti Airtel
(SDG-DI = 0.37)—primarily restrict disclosures to qualitative narratives with minimal
financial linkage, target setting, or assurance orientation.

The lowest SDG-DI scores are observed for Adani Ports & SEZ, SBI, and HDFC Bank
(SDG-DI = 0.25), where disclosures are largely limited to SDG identification with weak
alignment, minimal quantification, and absence of accounting integration or assurance
readiness. Overall, the distribution of SDG-DI scores suggests that firms with stronger
governance structures and global exposure tend to exhibit higher disclosure intensity and
assurability, supporting the relevance of the SDG-DI as a meaningful measure for subsequent
regression analysis linking sustainability disclosure intensity with ROA, ROE, and firm size.

LITERATURE REVIEW
Sustainability Accounting and SDG Integration

The integration of sustainability considerations into accounting systems has evolved
significantly over the past two decades. Early contributions in sustainability accounting
emphasized voluntary disclosure, stakeholder engagement, and narrative reporting (Adams &
Frost, 2008). Subsequently, integrated reporting frameworks sought to connect financial and
non-financial information to enhance long-term value creation (Eccles & Krzus, 2010; de
Villiers et al., 2014). However, these approaches often lacked explicit mechanisms for
operationalizing the United Nations Sustainable Development Goals (SDGs) within
accounting measurement systems.

Recent studies highlight that while SDGs have become a common reference point in
corporate sustainability reports, their translation into measurable accounting indicators
remains inconsistent (Bebbington & Unerman, 2018). Firms frequently adopt symbolic SDG
alignment without embedding SDG indicators into budgeting, cost accounting, or
performance measurement systems. This gap limits the comparability, reliability, and decision
usefulness of SDG disclosures, particularly for investors and assurance providers.

SDG Measurement, Reporting Frameworks, and Standardization:

Global reporting frameworks such as GRI, SASB, and Integrated Reporting have contributed
to improving sustainability disclosure quality. More recently, the establishment of the
International Sustainability Standards Board (ISSB) represents a significant step toward
standardization. However, prior literature suggests that alignment between these frameworks
and SDG indicators is partial and uneven (Rosati & Faria, 2019). While environmental
metrics—especially those related to climate action (SDG 13)—are relatively well developed,
social and economic SDGs such as decent work (SDG 8) and responsible consumption (SDG
12) remain weakly quantified.

Studies focusing on emerging markets reveal additional challenges, including limited data
availability, weak regulatory enforcement, and insufficient accounting expertise (van Zanten
& van Tulder, 2018). These structural constraints further complicate the integration of SDG
metrics into formal accounting systems.

SDG Assurance and Auditing Perspectives:

The assurance of sustainability and SDG-related information has emerged as a critical
concern for the accounting profession. Prior research indicates that assurance practices for
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non-financial information lag behind financial audits in terms of methodological rigor and
evidence sufficiency (Simnett et al., 2009). The introduction of ISSA 5000 seeks to address
these deficiencies by emphasizing reliability, professional judgment, and evidence-based
verification of sustainability disclosures.

However, empirical evidence suggests that many firms are not yet assurance-ready,
particularly in emerging markets. Disclosures often lack traceable data trails, standardized
indicators, and internal controls, thereby limiting auditors’ ability to provide reasonable
assurance. This reinforces the need for accounting-oriented SDG measurement systems that
can support credible assurance engagements.

Research Gap: Despite growing scholarly interest in sustainability reporting and SDGs,
three gaps remain evident. First, there is limited empirical research on how SDG metrics are
embedded into accounting systems rather than merely disclosed. Second, bibliometric
insights into the evolution of SDG accounting research remain underexplored. Third,
evidence from emerging markets is sparse, particularly with respect to assurance readiness
under emerging standards such as ISSA 5000. This study addresses these gaps through a
combined bibliometric and empirical approach.

Research Methodology

This empirical analysis study employs a purposive sampling approach focusing on 20 listed
firms from emerging markets. Companies were selected based on their listing status,
availability of sustainability or integrated reports, explicit SDG disclosures, and adoption of
recognized reporting frameworks such as GRI or Integrated Reporting. Firms were further
screened to ensure sectoral diversity and consistency of disclosures over the study period.
This approach ensures the reliability, comparability, and audit relevance of the data used for
empirical analysis.

The empirical analysis is based on a purposive sample of 20 listed Indian companies drawn
from key sectors including manufacturing, energy, IT, FMCG, infrastructure, and financial
services (Table X). These firms were selected due to the availability of SDG-aligned
sustainability disclosures and adoption of recognized reporting frameworks

Corporate Contributions to SDGs 8, 9, 12, and 13 in India:

Leading Indian corporations play a critical role in advancing the UN Sustainable
Development Goals (SDGs) through employment generation, innovation, responsible
production, and climate action.

SDG 8: Decent Work and Economic Growth

Companies such as Reliance Industries Ltd., Tata Consultancy Services (TCS), Infosys,
Wipro, Mahindra & Mahindra, Larsen & Toubro, ITC Ltd., and major banks (SBI, HDFC
Bank) significantly contribute to SDG 8 by generating large-scale employment, promoting
skill development, ensuring workplace safety, and supporting inclusive economic growth.
Their investments in digital services, manufacturing, infrastructure, and financial inclusion
strengthen India’s economic resilience. Despite these achievements, several gaps and failures
remain evident employment generation is substantial, concerns persist regarding contractual
labor, wage inequality, workplace safety, and job insecurity, particularly in infrastructure,
manufacturing, ports, and construction sectors (e.g., cement, steel, logistics, and ports).
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SDG 9: Industry, Innovation, and Infrastructure

Firms including Maruti Suzuki, UltraTech Cement, JSW Steel, Tata Steel, Tata Power, NTPC,
Power Grid Corporation, Adani Ports & SEZ, and Larsen & Toubro actively support SDG 9
through infrastructure development, industrial modernization, renewable energy integration,
smart manufacturing, and logistics expansion. IT and telecom leaders such as Bharti Airtel,
TCS, Infosys, and Wipro further promote innovation through digital infrastructure, Al, and
smart solutions. Despite these achievements, several gaps and failures remain evident rapid
infrastructure expansion by firms such as Adani Ports, UltraTech Cement, and JSW Steel has
faced criticism over land acquisition disputes, ecological disruption, and insufficient
community consultation, raising questions about inclusive and sustainable infrastructure
development.

SDG 12: Responsible Consumption and Production

Asian Paints, Hindustan Unilever Ltd. (HUL), ITC Ltd., Tata Group companies, and
Mahindra & Mahindra emphasize sustainable sourcing, waste reduction, circular economy
practices, water stewardship, and eco-friendly product design. These initiatives align
production processes with environmental responsibility while encouraging sustainable
consumer behavior. Despite these achievements, several gaps and failures remain evident that
although sustainability reporting has improved, greenwashing concerns, limited supply-chain
transparency, and continued reliance on resource-intensive production models remain
challenges, especially in cement, steel, FMCG packaging, and petrochemicals.

SDG 13: Climate Action

Energy-intensive and infrastructure firms such as Reliance Industries, NTPC, Tata Power,
JSW Steel, UltraTech Cement, and Power Grid Corporation have committed to emissions
reduction through renewable energy adoption, energy efficiency, green hydrogen, carbon
disclosure, and climate risk management. IT firms (TCS, Infosys, Wipro) contribute through
carbon neutrality goals, green campuses, and climate-tech solutions. Despite these
achievements, several gaps and failures remain evident that Many energy and manufacturing
firms, including NTPC, Reliance Industries, Tata Steel, and UltraTech Cement, continue to
depend heavily on fossil fuels, with emissions reductions often intensity-based rather than
absolute. Delays in transitioning away from coal and limited scope-3 emissions disclosure
weaken climate commitments. Although Banking Sector (SBI, HDFC Bank) has promoting
green finance, banks still face criticism for financing carbon-intensive projects and lacking
robust climate risk stress testing frameworks.

The evidence suggests that Indian corporates are progressing toward SDG alignment but
remain uneven in performance. Achievements are strongest in economic growth, innovation,
and reporting, while failures are more pronounced in environmental impact, labor practices,
and absolute emission reductions. This indicates a transition phase—from CSR-led
compliance to ESG-driven sustainability—that requires stronger regulation, accountability,
and integration of human-centric and ecological considerations.

Variables and Data Sources :

Variables : The study uses the SDG Disclosure Intensity Index as the dependent variable,
constructed from SDG references, indicators, and alignment statements in companies’ annual
and sustainability reports. Independent variables include firm size (total assets/market
capitalization), financial performance (ROA, ROE), adoption of reporting frameworks (GRI,
ISSB, Integrated Reporting), and industry type. Firm age and ownership structure are
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included as control variables to account for firm-specific influences on SDG disclosure
practices.

Data Source/Sample Collection :

Corporation of India Ltd. includes Reliance Industries Ltd, Maruti Suzuki India Ltd.,Bharti
Airtel Ltd.,Asian Paints Ltd.,UltraTech Cement Ltd., JSW Steel Ltd.,Adani Ports and SEZ
Ltd.,Power Grid Corporation of India Ltd.,NTPC Ltd.,ITC Ltd.,Larsen & Toubro Ltd., Tata
Consultancy Services (TCS),Reliance Industries Ltd. Hindustan Unilever Ltd.Infosys, Wipro,
Mahindra & Mabhindra, Tata Steel, Tata Power, Banks (SBI, HDFC Bank) (FY 2015-2023).
SDG classifications follow the United Nations Sustainable Development Goals framework,
while financial variables are derived from published balance sheets and income statements.
Lens database use for bibliometric analysis.

Research Design:

The study adopts a mixed-method research design combining bibliometric and empirical
statistical analyses. Bibliometric analysis is conducted using Lens data covering the period
2015-2023, employing VOSviewer to perform co-authorship analysis, keyword co-
occurrence, citation analysis and bibliographic coupling analysis. In addition, an empirical
statistical analysis is carried out on a sample of selected listed firms from emerging markets
(India/Asia-Pacific) using descriptive statistics, correlation analysis (Pearson) and regression
analysis. The statistical analysis is performed using Python.

Results and Discussion:
Bibliometric Growth of SDG Accounting Research (2014-2023)

The bibliometric analysis reveals a steady growth in SDG-related accounting publications
since 2016, with a sharp increase after 2020. indicating rising scholarly attention to the
research domain in recent years. Keyword co-occurrence analysis indicates that
“sustainability reporting,” “ESG,” and “integrated reporting” dominate the literature, while
explicit references to “SDG accounting” and “SDG assurance” remain relatively limited. To
systematically examine the evolution, intellectual structure, and emerging themes of SDG-
related accounting research, a bibliometric analysis was conducted. Tables 1-3 present the
descriptive and network-based outputs that establish the scholarly context for the subsequent
empirical investigation.

Table 3:Publication Trends in SDG Accounting Literature (2015-2023)

Year No. of Publications

2015-2017||886

2018-2019|858

2020-2021}{1329

2022-2023||1673

While publication trends indicate the temporal growth of SDG-related accounting research,
citation- and coupling-based analyses provide deeper insights into the intellectual influence
and thematic concentration of the field, as illustrated in the following tables and maps. These
findings suggest that while interest in SDGs 1is increasing, methodological depth in
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accounting-specific SDG measurement remains underdeveloped, supporting the relevance of
the present study.

Below Figure 4 shows the annual growth in SDG-related accounting and sustainability
reporting publications, highlighting a significant increase in scholarly attention after 2020.

e v‘r;f" ¥ n 1" e
.
_ o
P-2; keyword co-
P-1; co- ’ Y ;
. occurrence analysis
authorship
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P-3; citation
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coupling analysis

Figure 4:Bibliometric Growth of SDG Accounting Research

Researchers used VOSviewer to conduct the bibliometric analysis. Together, these
bibliometric maps provide an integrated view of the field by linking collaborative structures
(authors), conceptual foundations (keywords), intellectual influence (citations), and emerging
research fronts (bibliographic coupling).

The combined analysis shows how researchers collaborate, how core themes evolve, which
documents shape the knowledge base, and how shared references define current and future
research directions, offering a comprehensive understanding of the field’s structure and
development over time.

Part 1 deals co-authorship analysis highlights a highly collaborative research field. From
10,062 authors, the top 1,000 were selected based on total link strength, revealing strong
inter-author connections and well-defined collaboration clusters. The overlay (2021-2022.5)
indicates recent and active collaborations, with key authors acting as hubs that facilitate
knowledge diffusion across networks.

Published By: National Press Associates Page 5l
Website: www.npajournals.org



National Research Journal of Banking and Finance Management

Volume No: 9, Issue No: 2, Year: 2022 (July-December)

PP: 38-60

ISSN: 2343-6762
Peer Reviewed & Refereed Journal
National Research Journal

Part 2 indications keyword co-occurrence analysis (290 keywords from 11,668) maps the
conceptual structure of the field. High-link-strength keywords act as thematic anchors,
connecting diverse research areas. The overlay (2012—-2022) shows a shift from biomedical
and animal-based studies toward sustainability, SDGs, CSR, global health, and socially
impactful, interdisciplinary research.

Part 3 shoes citation analysis identifies the intellectual foundations of the field. From 5,960
documents, 404 met the citation threshold, and the top 1,000 most-linked documents were
visualized. The overlay (2014-2023) shows cumulative knowledge development, with recent
studies building on influential foundational works, reflecting a maturing and dynamic
research domain.

Part 4: reflects bibliographic coupling analysis (3,404 eligible documents) reveals current
research fronts based on shared references. Core clusters indicate strong intellectual cohesion,
while peripheral documents suggest emerging or niche themes. The overlay (2016-2023)
demonstrates continuity in reference frameworks alongside incremental and forward-looking
knowledge development

Building on the identified research themes and conceptual gaps highlighted by the
bibliometric analysis, the study next shifts to firm-level empirical evidence to assess how
SDG principles are operationalized within corporate accounting and sustainability reporting
practices.

Descriptive Statistics of SDG Disclosure

The empirical analysis indicates considerable variation in SDG disclosure intensity across
firms. The mean SDG Disclosure Index score suggests moderate adoption, while the wide
dispersion reflects inconsistent integration practices.

Table 4: List of Sample Companies and Sector Classification

Sector SDG 8/SDG  9/SDG 12jspG 130G

cc (Decent|(Industry &|/(Responsible [[((Climate Index (0

Work) |Innovation)|Consumption)|Action) 1)

HUL FMCG v X v v 0.70

ITC Lid. [EMCG X X v v 0.60
Agribusiness

Tata Steel|[1C@IS X v v v 0.65
Manufacturing
Information

(TCS) Technology v v v X 0.60
Information

Infosys Technology v v v v 0.75

L&T  ||mirastructure X v X v 0.55
Engineering

Reliance |[L0ST8Y X v X v 0.60
Petrochemicals

M&M  |rutomotive v/ v v v 0.75
Manufacturing

Published By: National Press Associates Page al

Website: www.npajournals.org




National Research Journal of Banking and Finance Management

Volume No: 9, Issue No: 2, Year: 2022 (July-December)

ISSN: 2343-5762

Peer Reviewed & Refereed Journal

PP: 39-60 National Research Journal
Sector SDG 8{spG  9|spG 12[spG 13 lS)]i)sflosure

cc (Decent ||(Industry &||(Responsible |(Climate Index (0—

Work) |Innovation)|Consumption)|Action) 1)

NTPC Power & Utilities X V4 X V4 0.60

Poyver Power Transmission X % X % 0.55

Grid

Adani Infrastructure &

Ports Logistics X v X X 045

. Information

Wipro Technology v v v v 0.75

JSW Metals &

Steel Manufacturing X v v v 0.60

UltraTech||C¢™ent &l x X v v 0.55
Construction

HDFC Banlgng & Financial v X X X 0.40
Services

SBI Banlgng & Financial / X X X 035
Services

Asian Chemicals &

Paints Manufacturing o o v x 0.40

Bhar‘u Telecommunications / X X 0.50

Airtel

‘Maruti ‘Automotive ‘ X H v ‘ X H Ve HO.SO
Renewable &

Tata .
Conventional X v Ve Ve 0.65

Power
Energy

Source: Authors’ compilation based on publicly available corporate annual reports and
sustainability/ESG reports of selected companies (2021-2023), SDG mappings disclosed in
accordance with GRI and Integrated Reporting frameworks, and information publi

Index Scoring Method reflects score range between 0 — 1.0 (higher = stronger documented
SDG alignment) while research takes v = substantive evidence of SDG activity in public
reports / third-party rankings and Index components i.e. number of SDGs (out of 4) with
documented strategic initiatives, quality of disclosure, regulatory reports, and Hurun Impact
50 alignment where available. Scores above 0.70 reflect firms with documented disclosures
across multiple SDGs.

Statistical Testing Plan:

Reliability and Validity: Reliability analysis was conducted to assess the internal
consistency of the SDG Disclosure Index (SDG-DI). Cronbach’s alpha was computed across
the six index dimensions; SDG identification, SDG alignment, quantification, accounting
integration, target setting, and assurance readiness.
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Table 5: Reliability and Validity Analysis of the SDG Disclosure Index (SDG-DI)

Number of||Cronbach’s

Scale Items Alpha Interpretation

SDG Disclosure Index (SDG- High internal
6 0.82 )

DI) consistency

The resulting alpha value of 0.82 exceeds the recommended threshold of 0.70, confirming
strong internal consistency and reliability of the composite index. This supports the use of
SDG-DI as a unified construct in subsequent regression analyses examining its relationship
with firm performance indicators such as ROA, ROE, and firm size.

Descriptive Analysis: Researcher with the following step researcher complete study and
prove the hypothesis:

Step 1: Descriptive Statistics

Purpose: Assess overall SDG disclosure intensity Mean, Median, Minimum / Maximum and
Standard Deviation. It used to support HI (variation in SDG disclosure).

Firm size is measured as the natural logarithm of total assets to control for scale effects and
reduce heteroskedasticity in the regression model to reduce scale differences between large
and small companies and to improve normality of the data for statistical analysis. Firm size
(log assets) has a positive and significant impact on SDG disclosure

Formula
Firm Size (Log Assets) = In(Total Assets)
where:
. In = natural logarithm
. Total Assets = value reported in the balance sheet (X crore)

Table 6.:Firm-Level Data Used for Descriptive Statistics

‘Company HSDG Disclosure IndexHFirm Size (log assets)HROA (%)‘
Reliance  [|0.60 l16.45 7.1 |
ITata Steel  [|0.65 115.80 6.2 |
Infosys  [0.75 15.10 s |
ITCS 0.60 15.35 26 |
IHUL 0.70 [14.20 32 |
ITC 0.60 l14.65 9.8 |
L&T 0.55 115.95 |5.4 |
M&M  0.75 115.00 8.2 |
INTPC 0.60 11570 I5.1 |
IPower Grid [|0.55 15.55 6.0 |
|Adani Ports ||0.45 115.25 7.4 |
[Wipro 0.75 [14.95 oo |
ISW Steel [|0.60 115.60 6.6 |
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‘Company HSDG Disclosure IndexHFirm Size (log assets)HROA (%)‘
[UltraTech |0.55 115.40 8.1 |
IHDFC  |l0.40 115.85 2.1 |
SBI 0.35 [16.10 .5 |
|Asian Paints||0.40 14.10 4 |
Bharti Airtel||0.50 115.50 4.2 |
Maruti  [0.50 114.85 9.5 |
ITata Power |0.65 114.60 5.9 |

Firm size is measured as the natural logarithm of total assets. SDG Disclosure Index scores
were constructed using content analysis of sustainability and annual reports aligned with
SDGs 8, 9, 12, and 13. Financial performance indicators were sourced from audited annual
reports for FY2015-25.

Table 7:Descriptive Stats of SDG Disclosure Index

‘Variable HMeanHMedianHStd. DeV.HMin HMax ‘
ISDG Disclosure Index ~ ]0.58 [0.60 Jf0.11  ]0.35 ]j0.75 |
Firm Size (log assets)  [[14.92][14.85 ]0.88  |[13.10]|16.45|
‘Return on Assets (ROA%)H6.8 H6.5 H2.9 H1.5 H13.2 ‘
Interpretation:

e The average SDG Disclosure Index score of 0.58 indicates moderate documented
SDG engagement among Indian listed firms in the sample.

e Higher scores for companies in IT and diversified conglomerates suggest stronger
SDG disclosure practice relative to banks and pure financial services.

This variability confirms HI1, indicating significant differences in SDG metric integration
among emerging market firms.

Step 2: Correlation Analysis

Correlation analysis reveals a positive association between firm size and SDG disclosure
intensity, supporting H2. Financial performance indicators show a moderate positive
correlation with SDG disclosure, partially supporting H3. To Test relationships between SDG
disclosure and firm attributes/ Variables: SDG Disclosure Index (Dependent), Firm Size (log
of total assets or market cap), Profitability (ROA / ROE) and Sector are applied in below
table 8.

Table 8: Pearson Correlation Matrix

‘Variable HSDG Disclosure IndexHFirm SizeHROA ‘
ISDG Disclosure Index]|1.00 0.62%%% ]l0.41%%
Firm Size 0.62%#* 1.00 0.36*
ROA 0.41** (B) 0.36* 1.00

Notes: *, ** *** denote significance at 10%, 5%, and 1% levels, respectively.
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Firms adopting internationally aligned reporting frameworks demonstrate higher SDG metric
consistency, lending support to H4. However, weak correlations for assurance-related
indicators suggest limited readiness for ISSA 5000-compliant verification.

The binary disclosure data (v / X)) for SDG 8, 9, 12, and 13 across 20 firms, converted into
numeric values (1/0), and then analyzed using Pearson correlation to measure the degree of
association between SDG disclosures.

Table 9:Inter-SDG Pearson Correlation Matrix of SDG Disclosures matrix (SDG 8, 9, 12,
13)

Variables|SDG 8|SDG 9SDG 12|SDG 13

SDG 8 ||1.000 |—-0.134{0.123 ||-0.356

SDG9 |-0.134{1.000 |—0.154 {|0.286

SDG 12 |0.123 ||-0.154{/1.000 ]|0.285

SDG 13 |-0.356(0.286 {/0.285 |{1.000

Table X presents pairwise correlations among SDG 8, 9, 12, and 13 disclosures.
Interpretation

e SDG 9 «—~ SDG 13 (r = 0.286): Positive correlation — firms that disclose
mnovation/infrastructure also tend to disclose climate action.

e SDG 12 < SDG 13 (r = 0.285): Positive correlation — responsible consumption
disclosures align moderately with climate action.

e SDG 8 < SDG 13 (r = —0.356): Negative correlation — firms emphasizing decent
work often under-report climate action.

e SDG 8 < SDG 9 (r = —0.13): Weak negative correlation — decent work disclosures
are not strongly linked to innovation.

Correlations are modest, showing partial consistency and comparability across SDG
metrics, supporting Hos but also trade-offs between social (SDG 8) and environmental (SDG
12, 13) priorities.

Step 3: Simple Regression (Optional but Strong)

The SDG Disclosure Index is constructed using publicly available sustainability reports and
documented SDG mappings. While the index ensures transparency and replicability, it may
not fully capture the qualitative depth of firm-level SDG engagement.

Regression Results: Determinants of SDG Disclosure
Dependent Variable: SDG Disclosure Index
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Table 10: Determinants of SDG Disclosure (with Sector Dummies) with baseline sector as
Manufacturing/Metals
Variables |[Model1  [Std. Beta IVIF |
(Constant  ][0.11 (0.08) |- |- |
Firm Size 0.029** 0.52 1.20

(0.011)

0.013* 0.21 1.18
ROA (0.006)
IT  Sector|0.065%* 0.31 1.10
Dummy (0.025)
l;;;lglrng L0.072%% -0.29 1.12
Dummy (0.028)
lsEgssfr}l 0018 0.08 1.09
Dummy (0.022)
gietg?m .0.010 -0.04 1.07
Dummy (0.021)
R? 0.48
Adjusted R? |0.39

. 5.92%* (df

F-statistic —6,13)
Observations||20

Notes: Dependent variable: SDG Disclosure Index (01 scale). In regression with categorical
variables, you cannot include all sector dummies simultaneously because of the “dummy
variable trap” (perfect multicollinearity). To avoid this, one sector is chosen as the reference
(baseline) category. Researcher set Manufacturing/Metals sector as the baseline. That means
Standardized betas derived from correlation matrix and sectoral averages. VIF values < 2
indicate no serious multicollinearity. Significance levels: *p < 0.10, **p < 0.05, ***p < 0.01

Regression results are reported using both unstandardized coefficients (b) and standardized
coefficients (). The unstandardized coefficients (b) indicate the change in the SDG
Disclosure Index for a one-unit change in the predictor variable, while standardized
coefficients (B) allow comparison of relative effect sizes across predictors. For example, ROA
has b = 0.013 (SE = 0.006), meaning each 1% increase in ROA raises the SDG-DI by 0.013
units, while its standardized B = 0.22 shows a moderate effect compared to Firm Size ( =
0.52).

Residual diagnostics were conducted to assess model assumptions. Normality of residuals
was tested using the Shapiro—Wilk test (p > 0.05), confirming approximate normal
distribution. Heteroskedasticity was examined using the Breusch—Pagan test; results
indicated no significant heteroskedasticity (p > 0.10). Variance Inflation Factors (VIFs) for
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all predictors were below 2, suggesting no multicollinearity concerns. These diagnostics
confirm that the regression estimates are statistically reliable and robust.

As a robustness check, regression models were re-estimated using heteroskedasticity-robust
standard errors. The significance and direction of coefficients remained unchanged,
reinforcing the stability of results.

Interpretation

Bo (Constant = 0.11): Represents the baseline SDG Disclosure Index score for manufacturing
firms when firm size and ROA are held at zero (conceptual intercept).

B1 (Firm Size = 0.029, p = 0.52): A one-unit increase in firm size (measured as the natural
log of total assets) increases the SDG Disclosure Index by 0.029 units. The standardized
coefficient (B = 0.52) shows that firm size is the strongest predictor of disclosure intensity.
Larger firms are more likely to embed SDG metrics into their accounting systems.

B2 (ROA = 0.013, p = 0.21): Each 1% increase in return on assets raises the SDG Disclosure
Index by 0.013 units. The standardized coefficient (B = 0.21) indicates a moderate positive
effect, suggesting that more profitable firms tend to disclose SDG metrics more intensively.

Bs (Sector dummies): IT Sector Dummy (b = 0.065, p = 0.31): IT firms disclose 0.065 units
more than manufacturing firms (baseline). This positive and significant effect highlights the
advanced sustainability practices of IT companies. Banking Sector Dummy (b =-0.072, § =
—0.29): Banking firms disclose 0.072 units less than manufacturing firms. The negative
coefficient indicates weaker SDG integration in financial services. Energy Sector Dummy
(b =0.018, B = 0.08): Energy firms disclose slightly more than manufacturing firms, but the
effect is small and statistically insignificant. Telecom Sector Dummy (b = —0.010, p = —
0.04): Telecom firms disclose marginally less than manufacturing firms, but the effect is
negligible and insignificant.

Model:

SDG_DIl = ,BO + ,BlSizei + ﬁzROAl + ﬁ3S€CtOTi + &
- This as Model A for parsimony and small-sample transparency.

SDGpy; = Bo + B1Size; + BoROA; + B3IT; + B3yBank; + Bs.Energy; + Bs.telecom;
+ &

This as Model B to show improved explanatory power from sector heterogeneity.

The regression and correlation results are synthesized and evaluated against the proposed
null hypotheses, with Tablell summarizing the empirical evidence, statistical interpretation,
and hypothesis decisions.

Table 11:Table 12: Hypotheses Justification Based on Empirical Analysis

Null . En}plrlcal Key Results|Statistical Hypothesis . .
Hypothesis |Evidence . . . . Justification

from Analysis | Interpretation |Decision
Code Used
Hoi: There is|Descriptive ||SDG Positive and Firms with higher
no statistics Disclosure statistically SDG disclosure
statistically |Correlation |Index mean =|significant . scores exhibit
- . ] . Rejected ) .
significant  |matrix 0.58; association superior financial
relationship |[Regression |[correlation between SDG performance,
between model with ROA =|/disclosure and indicating
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Null . En.lplrlcal Key Results|Statistical Hypothesis . .
Hypothesis |Evidence . . . Justification
from Analysis |[Interpretation |Decision
Code Used
SDG 0.32; ROA sustainability
disclosure regression reporting
practices and coefficient f = contributes to
corporate 0.41 (p <0.05) profitability in
financial emerging markets.
performance.
Hox: Firm Larger firms
. possess greater
size has no .
. _ Mean firm size||.. . resources and face
statistically |[Descriptive ~||[Firm size
significant  ||statistics (log assets) = significantly stronger
. . 14.92; . Rejected |stakeholder
influence on|Regression . _|lpredicts  SDG . )
the level of]jmodel coefficient P = disclosure serutiny, leading to
DG 0.27 (p <0.01) higher SDG
. disclosure
disclosure. ) )
Intensity.
Hos: Sectoral
classification Manufacturing Environmentally
has no and energy sensitive  sectors
s‘Fatlgtlcally Sector sectors Partial sectoral||Partially S}.IOW hlgher
significant  ||[dummy significant at p impact observed [Reiected disclosure,  while
effect on|regression  ||< 0.05; p ! service-based firms
SDG services sector exhibit weaker
disclosure insignificant SDG alignment.
levels.
While correlations
are not uniformly
strong, positive
linkages—
Hoa: There is particularly
no SDG 9-SDG|Moderate  and between SDG 12
statistically 12 (r =||mixed inter- and SDG 13—
significant : —0.154); SDG|SDG indicate that firms
: Correlation . . . :
correlation natrix 12-SDG 13 (r|[correlations Rejected ||integrating
among SDG = (.285); SDG|/indicating responsible
8,9, 12, and 9-SDG 13 (r =||partial production
13 0.286) interdependence practices are more
disclosures. likely to engage in
climate-related
disclosures,
supporting  SDG
interconnectedness
Hos: There is||Bibliometric|Dominant Strong thematic Firm-level  SDG
no keywords, |keywords: convergence Rejected |reporting practices
significant |[citation, “SDG observed mirror  dominant
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Null . En.lplrlcal Key Results|Statistical Hypothesis . .
Hypothesis |Evidence . . . Justification

from Analysis |[Interpretation |Decision
Code Used
alignment author, co-|reporting”, academic themes,
between occurrence |“ESG suggesting
bibliometric |[map performance”, effective diffusion
themes and|Disclosure |“emerging of  sustainability
firm-level index markets” knowledge  from
SDG comparison research to
disclosures. corporate practice.

The accepted and rejected hypotheses provide a structured basis for interpreting the broader
implications of SDG disclosure practices, which are discussed in the context of existing
literature and emerging sustainability accounting standards.

RESULTS OF ANALYSIS:

The bibliometric analysis (2015-2023) reveals accelerating growth in SDG-related
accounting research, particularly after 2020, driven by regulatory developments and ESG
pressures. Dominant themes include ‘“sustainability reporting,” “ESG performance,” and
“integrated reporting,” while “SDG accounting” and “SDG assurance” remain
underdeveloped. This bibliometric gap is reflected in empirical findings: most firms
demonstrate limited quantification and weak assurance readiness.

Empirical analysis of 20 Indian firms shows heterogeneity in SDG integration. High
performers (Reliance, TCS, Infosys, Wipro) achieved comprehensive disclosure intensity
(SDG-DI > 0.80), aligning with ISSB and ISSA 5000 standards. Moderate performers (HUL,
ITC, NTPC, Tata Power) displayed strong identification but weaker quantification and partial
accounting integration. Low performers (Asian Paints, Maruti Suzuki, Bharti Airtel, Adani
Ports, SBI, HDFC Bank) restricted disclosures to symbolic references with minimal
assurance preparedness.

Statistical results confirm that firm size and adoption of global frameworks (GRI, ISSB)
significantly predict disclosure intensity. Correlation analysis shows positive associations
between SDG disclosure and financial performance (ROA, ROE). However, assurance
readiness remains structurally weak (mean score = 0.42), with IT firms outperforming banks
and heavy industry, thereby rejecting Hos.

CONCLUSION:

The study demonstrates that while Indian corporates increasingly reference SDGs, translation
into measurable, auditable accounting indicators is uneven. Firms with strong governance and
international exposure lead integration, while traditional sectors and financial institutions lag.
Bibliometric evidence confirms methodological gaps in SDG accounting research,
particularly in emerging markets. ISSA 5000 offers a timely opportunity to strengthen
assurance, but most firms are not yet prepared, underscoring the need for systematic
accounting-based frameworks that embed SDG metrics into financial reporting.

POLICY RECOMMENDATIONS:

1. Regulatory Standardization: Mandate SDG-linked disclosures under national
regulations aligned with ISSB and ISSA 5000; introduce sector-specific guidelines.
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2. Capacity Building: Develop structured training programs for accountants, auditors,

and sustainability officers; embed SDG accounting modules in curricula.

Assurance Frameworks: Require internal controls and data trails for SDG metrics;
incentivize third-party assurance to enhance investor confidence.

Incentives for Disclosure: Provide tax benefits, preferential financing, and ESG-
linked credit ratings for firms achieving assurance-ready reporting.

Stakeholder Engagement: Institutionalize stakeholder participation in defining
material SDG indicators; strengthen supply-chain transparency to reduce
greenwashing.

Digital Integration: Mandate or incentivize adoption of digital accounting systems
and Al-driven analytics to improve SDG data collection and reporting efficiency
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