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ABSTRACT

The role of banks in emerging countries such as India is indubitable, and with
sustainable development being recognised as the path forward, this role has now
added on the facets of sustainability. Similar to companies in other sectors, banks
too report their sustainability practices and performance through sustainability
reports, within which the concept of materiality assessments is an important aspect.
Materiality assessments provide stakeholders with information on environment,
social and governance (ESG) issues that companies deem to be material. While
materiality assessments and issues have been studied for a myriad of industries,
works comparing the material issues of banks in India remain scarce. This study
makes use of multiple Python libraries to semantically cluster material ESG issues
of Indian banks and compares the frequencies and proportions of clusters across the
categories of private and public sector banks. Since discrepancies were found in
material topics reported by banks across various reporting frameworks in a given
year, the mandatory Business Responsibility and Sustainability Report (BRSR) was
given precedence. Semantic clustering identified eight material ESG issues, with
“Managing Climate Change Impacts” being the most frequent issue and
“Regulatory Compliance” being the least frequent. Comparing the aggregate
frequency of ESG using Wilcoxon-Mann-Whitney Test reveal that private banks
report ESG issues more frequently than their public sector counterparts. However,
testing differences in the proportions of frequencies across private and public sector
exhibit insignificant differences, highlighting that across ownership categories,
Indian banks are not qualitatively different in how they view ESG issues they deem
material.

Keywords: ESG Reporting, Semantic Clustering, BRSR, NIFTY Private Bank Index.
NIFTY PSU Bank Index
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1. INTRODUCTION

While financial reports convey information to stakeholders with a financial stake in
a company, sustainability reporting (or ESG reporting) communicates to
stakeholders information surrounding policies and practices of an organisation vis-
a-vis sustainability (Sachs & Sachs, 2021). The issues which plague sustainability
reporting, such as a lack of standardisation (Sachs & Sachs, 2021; Siew, 2015;
Thijssens et al., 2016) and selective reporting (Macellari et al., 2021; Megura &
Gunderson, 2022; Stacchezzini et al., 2016) are reduced to some extent by
sustainability reporting frameworks. In India, sustainability reporting is mandated
by the Securities and Exchange Board of India for the top 1000 publicly listed
companies by market capitalisation through the BRSR, or the Business
Responsibility and Sustainability Report since the financial year 2022-2023
(Securities and Exchange Board of India, 2021). The BRSR, which is a successor to
the Business Responsibility Report, offers stakeholders with certain advantages over
other reporting frameworks. These advantages include its compulsory nature and the
need for external assurance, although the credibility of the latter is not without
limitations (Boiral & Heras-Saizarbitoria, 2020; Pizzi et al., 2024).

While ESG reporting frameworks standardise sustainability reporting, a
concrete difference exists between sectors and companies within them, which leads
to qualitative differences in what they consider to be worth pursuing as ESG
activities. It is here where materiality assessment finds its importance within the
ambit of sustainability reporting(Jergensen et al., 2022; Ngu & Amran, 2021).
Through materiality assessments companies enable themselves to report which ESG
issues are material, and therefore important to them (Calabrese et al., 2016; Garst et
al., 2022; Jergensen et al., 2022; Taubken & Feld, 2018). Depending on the position
of the company and the sector within the larger economy, these issues may vary, thus
providing stakeholders with valuable information about the perspective of the
company towards ESG topics.

For developing nations, banks are important institutions which enable
economies to move towards economic development (Ehlers & Villar, 2015). By
financing economic activities, they fill in the scarcity of capital which is endemic in
underdeveloped countries. With sustainable development, banks play an even larger
role towards development, where there are expectations of them addressing
problems of developing economies ranging from social issues (Adefare et al., 2024),
to those of environment (Nguyen et al., 2023). In this sense, the role of banks is
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unique when compared to other sectors as their role in sustainability goes beyond
their direct activities (Jeucken & Bouma, 2001).

India is a country with a mixture of both private and majority publicly
owned banks. In its history, there have been phases wherein multiple banks have
been nationalised and then phases where they have been privatised or at least have
seen the government partly divesting from them. New private banks have come up
in recent decades and multinational banks have also entered the industry. The
differences in ownership between private and public sector banks (PSU banks)lead
to how they set up their strategies, which translate into a myriad of differences in
how they function (Kundu & Banerjee, 2021). However, whether these differences
carry over to how they view ESG issues is a problem that is worthwhile to pursue.
This problem can be addressed by analysing the ESG issues that are material to them.
Are stakeholders, regardless of these differences, and regardless of their stakes,
supposed to see them as two separate sectors only on the basis of their ownership
pattern, or are the two categories of banks similar enough to be treated as one,
without considering how they are owned. This problem requires a brief survey of
the literature to understand what it is that has been found in this regard, and what
gaps remain in understanding how one is to view companies from the same sector,
differing only in how they are owned.

2. LITERATURE REVIEW

Studies on materiality assessment have been conducted in a plethora of sectors (Gill
et al., 2025; Guix et al., 2019), with a preponderance of studies emphasising the
process of the assessment itself (Guix et al., 2019; Padilla-Garrido et al., 2024)
followed by the concept of materiality assessment (Oll et al., 2025), with lesser
emphasis on issues of material topics. As far as sustainability reporting frameworks
go, the literature has analysed the contents of the Global Reporting Initiative (GRI)
and the Integrated Reporting (<IR>) frameworks (Calabrese et al., 2016; Machado
et al., 2021; Padilla-Garrido et al., 2024; Setia et al., 2024; Torelli et al., 2020).For
banks, materiality has been the centre of studies in different contexts (Aras &
Hacioglu Kazak, 2022; Menicucci, 2025), with studies on Indian banks centring on
materiality assessments garnering little attention.

The question of whether there are differences in ESG activities and their
implications across multiple categories, including bank ownership, has been
addressed and answered in various contexts with varying results (Batae et al., 2020;
Dogan Basar et al., 2025; Jaiwani & Gopalkrishnan, 2023; Kouzez et al.,
2024).However, differences in ESG reporting on the specific question of material
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ESG topics across categories of banks based on the basis of their ownership remain
an addressable gap.

3. OBJECTIVES
The objectives of this study are as follows:

e To ascertain material ESG issues for Indian banks.

e To compare the overall recognition of material ESG issues across private
and public sector banks in India.

e To compare the priorities of material ESG issues for private and public
sector banks in India.

4. METHODOLOGY
Data Sources

The banks analysed in this study make up the NIFTY Private Bank and NIFTY PSU
Bank indices as of 1st January 2025.The banks under each index are listed in TABLE
1, which shows that the number of private banks is ten and that of PSU banks is
twelve. Therefore, a total of 22 banks were included in this study.

TABLE 1: List of Banks Selected for the Study

NIFTY Private Bank NIFTY PSU Bank
Axis Bank Bank of Baroda
Bandhan Bank Bank of India
Federal Bank Bank of Maharashtra
HDFC Bank Canara Bank
ICICI Bank Central Bank of India
IDFC First Bank Indian Bank
IndusInd Bank Indian Overseas Bank
Kotak Mahindra Bank Punjab & Sind Bank
RBL Bank Punjab National Bank
Yes Bank State Bank of India
UCO Bank
Union Bank of India

Source: NIFTY Indices

The Business Responsibility and Sustainability Reports (BRSRs), annual
reports, and other similar reports from 2022-23 to 2023-24 were looked into for their
disclosure of material issues. Where conflicts of information from the same
company in the same year arose, primarily due to the difference in how companies
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might report on a mandatory framework such as the BRSR and how they might
report on voluntary reports, the BRSR was given precedence.

Tools Applied

As per the objectives laid out, this study involves collecting only the ESG topics that
companies have stated are material to them in a given year. It should be noted that
the material ESG issues were found to be either single words or multi-word phrases,
both of which will be collectively referred to as ‘phrase(s)’ from here on out. Data
on the material topics were collected in a comma-separated value (csv) file in the
tidy format (Wickham, 2014).This involved placing each variable in its own column
with individual observations in rows. The variables included the material topic
phrase and its attributes, which were the name of the company, the index to which
the company belongs, and the year in which the material topic was stated by the
company.

For the first objective, this study employed multiple Python libraries,
namely, pandas, sentence-transformers and scikit-learn, to generate clusters of
phrases with similar meanings (Pedregosa et al., 2011; Reimers & Gurevych, 2019;
The pandas development team, 2025).The all-MiniLM-L6-v2 embedding model was
used to assign vectors (list of numbers) to each phrase such that phrases with closer
meanings were closer in value (Vergou et al., 2023; Yin & Zhang, 2024).The phrases
that were now numerically close were then clustered using K-means clustering and
assigned a representative phrase with NumPy(Harris et al., 2020).For the process of
clustering, the default value of eight clusters was used, and the seed was set
arbitrarily at 42 to ensure reproducibility.

For the second objective, this study compared the aggregate number of
issues disclosed by private and PSU banks, viewed as two sets. The aim here was to
test whether differences in the average frequencies of material topics exist between
the two sets of banks, without regard to the frequencies within the issue clusters. The
results of this test would enable us to infer whether one category of banks as a whole
reports more material issues than the other category. In this regard, the two
categories were viewed as two independent samples, and the normality of the data
was not assumed. Therefore, to test the differences between the two categories of
banks, this study applies the asymptotic Wilcoxon-Mann-Whitney test using the
wilcox_test command in the coin package in R (Hollander et al., 2015; Hothorn et
al., 2005; R Core Team, 2025) for the following hypothesis:
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HOI: There is no difference between the average number of ESG issues
deemed material across the categories of banks.

The attainment of the third objective consisted of comparing private and PSU banks
by testing whether the proportion of clusters of material issues was independent of
the bank category. Since the data being analysed is categorical, testing for the
existence of a difference would require applying Chi-square test (Bajpai, 2020; R
Core Team, 2025) for the following hypothesis:

HO2: There are no differences in the proportions of clusters of
material ESG issues across the categories of banks.

Both the asymptotic Wilcoxon-Mann-Whitney test and the Chi-square test were
applied at a 5% level of significance.

5. FINDINGS
Semantic Clusters

The list of eight clusters along with their representative phrases is presented in
TABLE 2. This number of clusters is the default maximum value of clusters made
by the tools specified in the METHODOLOGY section. The output from the tools
used assigns whole numbers to clusters; that is, the first cluster would be “0:
Employee Development and Engagement.” For better comprehension, the number 1
has been added to the whole numbers and a prefix of C has been assigned, therefore
converting the first cluster to “Cl: Employee Development and Engagement” and
SO on.

TABLE 2: Semantic Clusters of Material ESG Issues and their Representative

Phrases
Cluster Representative Phrase Frequency | Relative Frequency
Cl1 Employee Development and 61 14.63%
Engagement

C2 Managing Climate Change Impacts &3 19.90%
C3 Privacy and Data Security 54 9.59%
C4 Business Ethics and Governance 55 11.75%
C5 Sustainable Finance 67 16.31%
C6 Regulatory Compliance 27 6.47%
C7 Financial Inclusion 26 6.24%
C8 Customer Satisfaction 44 8.87%
Total 417 100.00%

Source: Authors’ calculations on data obtained from company reports
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As evident from TABLE 2, the banks altogether raised 417 material topics over the
period of the study. The highest frequency was observed for cluster C2, represented
by the phrase “Managing Climate Change Impacts” with 83 instances where issues
with similar meanings were highlighted by banks to be material to them. Following
this, the cluster represented by “Sustainable Finance” is the most mentioned cluster,
with semantically similar terms being stated 68 times across the reports being
analysed for this study. These are followed by clusters C1, C4, and C3, represented
by “Employee Development and Engagement”, “Business Ethics and Governance”,
and “Privacy and Data Security”, respectively. Thereafter, the phrases “Customer
Satisfaction” and “Financial Inclusion”, followed by the last ranked phrase
“Regulatory Compliance”, serve as representative terms for the clusters that they are
in.

TABLE 3: Frequency of Material Issues raised by Banks (by Bank, separated

by Index)

Private Bank Name Material Issues PSU Bank Name Material Issues

Mentioned Mentioned
Axis Bank 14 Bank of Baroda 21
Bandhan Bank 20 Bank of India 20
Federal Bank 26 | Bank of Maharashtra 11
HDFC Bank 19 Canara Bank 12
ICICI Bank 7 | Central Bank of India 6
IDFC First Bank 54 Indian Bank 13
IndusInd Bank 8 | Indian Overseas Bank 14
Kotak Mahindra Bank 35| Punjab & Sind Bank 4
RBL Bank 46 | Punjab National Bank 12
Yes Bank 28 State Bank of India 27
UCO Bank 12
Union Bank of India 8
Total 257 Total 160

Source: Authors’ calculations on data obtained from company reports

As TABLE 3 indicates, the number of material issues raised by banks in the private
sector is higher than that of the PSUs, with the frequency of the former being 378
across all clusters and that of the latter being 160 irrespective of clusters. Across all
banks, IDFC First Bank raised more issues and is therefore the bank mentioning the
highest number of material ESG issues in the private bank category as well. Across
both categories of banks, it is followed by RBL Bank, Kotak Mahindra Bank and
then the State Bank of India, which leads in the number of ESG issues mentioned as
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material within the PSU category. On the other end, the Punjab & Sind Bank is at
the bottom, highlighting only four issues that are material to them.

TABLE 4: Asymptotic Wilcoxon-Mann-Whitney Test

Data: Material Issue by Index (PVT, PSU)
Z -2.0151
p-value 0.0439
Source: Authors’ calculations on TABLE 3

Not only is there an apparent difference in the number of material issues
being relayed by the categories of banks in TABLE 3, the difference is also
statistically significant. TABLE 4, displaying the results of the asymptotic
Wilcoxon-Mann-Whitney test, reveals the difference between private banks and
PSU banks to be significant at a 5% level of significance. Therefore, the hypothesis
HO1 stands rejected.

The second aspect of comparing private and PSU banks involved testing
hypothesis HO2, which tested whether any difference between the proportion of
material topic clusters across bank categories existed. TABLE 5 lists the clusters and
classifies their mentions across bank categories in a contingency table, along with
their expected frequencies in parentheses. Notably, both categories of banks
mentioned issues that populate all the clusters, leaving not a single cluster to be
thought of as material by either category exclusively. Moreover, private banks have
consistently mentioned more material ESG issues in every cluster when compared
to their PSU counterparts.

TABLE 5: Contingency Table of Observed and Expected Mentions of
Material ESG Topic Clusters

Cluster | Private Bank Mentions | PSU Bank Mentions | Total
Cl 42 (37.5947) 19 (23.4053) 61
C2 46 (51.1535) 37 (31.8465) 83
C3 33 (33.2806) 21 (20.7194) 54
C4 38 (33.8969) 17 (21.1031) 55
C5 39 (41.2926) 28 (25.7074) 67
C6 16 (16.6403) 11 (10.3597) 27
Cc7 13 (16.0240) 13 (9.97602) 26
C8 30 (27.1175) 14 (16.8825) 44
Total 257 160 417

Source: Authors’ calculations on data obtained from company reports
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On the question of proportion of clusters however, which would inform as
to whether private and PSU banks have different priorities in ESG issues, it is found
that the visible difference is not statistically significant at the 5% level, as evidenced
by a p-value of 0.219 stated in TABLE 6.Therefore, hypothesis HO2 cannot be
rejected, and the differences in proportions between private and PSU banks are
insignificant.

TABLE 6: Chi-square Test

Data: Contingency Table
v 6.681
df 7
p-value 0.463

Source: Authors’ calculations on TABLE 5

A summary of the results of testing the two hypotheses set for this study and their
respective p-values is outlined in TABLE 7. What is evident is that while there is
some difference across the two categories of banks in how many ESG issues they
view as material, the proportions of the clusters of material ESG issues are not.

TABLE 7: Summary of Results for Testing Hypotheses

Hypothesis p- Rejection
value Status of null
Hoi: There is no difference between the average number 0.0439 Rejected
of ESG issues deemed material across the categories of
banks.
Ho2: There are no differences in the proportions of clusters 0.463 | Failed to reject
of material ESG issues across the categories of banks.

Source: TABLE 3 and TABLE 6
6. CONCLUSION

This study derived clusters of material ESG issues of Indian banks from 2022-23 to
2023-24 using semantic clustering and compared the subsets of private and PSU
banks in this regard. Based on the findings and results of this study, the conclusion
to be drawn is multifaceted. The banks analysed in this study stated that 417 ESG
issues were material to them. Among these topics, issues of climate change being
the most talked about exhibit an acknowledgement of environmental issues by
Indian banks. This is followed by a myriad of ESG issues which both categories of
banks have stated, showing the span of ESG issues that banks in India, regardless of
whether they are private banks or PSUs, deem to be material to them.
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While both categories of banks have stated issues across all clusters, private
banks have been found to state ESG issues more frequently than PSU banks. This,
in conjunction with the results which exhibit no differences in the proportions across
clusters of material ESG topics, displays that the difference in materiality reporting
between Indian banks across categories based on ownership is limited to aggregate
quantitative differences only. Therefore, banks in India, regardless of whether they
are privately owned or are PSUs, view similar material ESG issues in an order that
is not too dissimilar.

The results are pertinent to stakeholders, which encompass actors in all
economic activities in the banking sector. First, the list of material issues and their
order of mention provide stakeholders with the ability to determine whether their
ESG concerns are congruent with those of the banking sector. The utility of such
clusters is sector indifferent, and clusters for any sector would provide its
stakeholders with similar value. Given the banking sector’s position in the economy,
the findings have unique implications. With the priorities of material ESG issues of
banks, businesses can gauge the ESG issues they must address in their activities to
better align with the ESG issues that are material to an actual, or at the very least
potential, major source of their funds. Furthermore, because priorities do not vary
substantially across the two types of banks, stakeholders need not consider the two
categories of banks differently regarding which ESG issues are material to them.

Within the literature on ESG issues, this study adds to the literature on
material issue identification (Papafloratos et al., 2023) and the application of text
mining to ESG reports (Yoon et al., 2023).Furthermore, these results, which indicate
a similarity in the priorities of ESG issues and, as a result, make them comparable,
provide context for the comparison of banks across other aspects of ESG activities.
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