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ABSTRACT

Green finance has emerged as a pivotal
mechanism for channeling capital towards
environmentally sustainable and socially
responsible projects. This study investigates
the green finance strategies and sustainable
investing practices adopted by HDFC Bank,
one of India's leading private sector banks.
Using secondary data spanning from 2019-
20 to 2023-24, this paper analyzes green
bond issuances, ESG portfolio performance,
renewable energy financing, and their
impact on financial returns. The findings
reveal that HDFC Bank's ESG score
improved significantly from 64.2 to 78.7,
while green loan portfolios expanded by
over 194% during the study period.
Regression analysis confirms that ESG
scores, green bond volumes, and renewable
energy finance share are positively
correlated with return on investment (ROI).
The paper concludes with policy suggestions
to strengthen green finance frameworks in
India’s banking sector.

Keywords: Green Finance, Sustainable
Investing, ESG, HDFC Bank, Green Bonds,
Renewable Energy, Sustainable

Development Goals (SDGS).

1. INTRODUCTION

The global financial ecosystem s
undergoing a transformational shift, driven
by growing awareness of climate change,
resource depletion, and social inequality.
Green finance — encompassing investments

in sustainable, low-carbon, and
environmentally responsible projects — has
become a cornerstone of this transition.
Governments, multilateral institutions, and

financial intermediaries worldwide are
increasingly recognizing that economic
growth  must be  decoupled from

environmental degradation.

In India, the Reserve Bank of India (RBI)
and Securities and Exchange Board of India
(SEBI) have introduced several regulatory
mandates encouraging banks and financial
institutions to integrate Environmental,
Social, and Governance (ESG) parameters
into their operations. HDFC Bank, as India's
largest private sector bank by assets,
occupies a central position in advancing
green finance within the country's financial
architecture.

HDFC Bank has proactively adopted green
finance instruments such as green bonds,
sustainability-linked loans, ESG-screened
portfolios, and renewable energy financing.
These initiatives reflect both regulatory
compulsion and strategic recognition that
sustainable finance delivers long-term value.
The bank's sustainability reports document a
steady rise in green assets, ESG compliance,
and stakeholder engagement. However, there
is limited academic inquiry into how
systematically HDFC has embedded green
finance into its operations and what
measurable impact this has had on its
financial performance.

This study fills that gap by providing a
structured analysis of HDFC Bank’s green
finance journey, offering insights into the
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effectiveness of sustainable investing for
Indian banking institutions.

2. OBJECTIVES OF THE STUDY

» To examine the nature and scope of
green finance instruments adopted by
HDFC Bank.

» To analyze the growth and composition
of HDFC Bank's ESG-oriented
investment portfolio.

» To evaluate the financial performance
outcomes of sustainable investing
practices.

» To assess the correlation between ESG
scores and financial returns.

* To identify challenges and opportunities
for green finance expansion in India's
banking sector.

» To suggest policy recommendations for
strengthening green finance frameworks
at HDFC Bank and similar institutions.

3. LITERATURE REVIEW

The discourse on green finance has gained
considerable momentum over the past
decade. Soundarrajan and Vivek (2016)
examined the role of green finance in
sustainable development within the Indian
context, arguing that financial institutions
need to realign credit policies toward
environmentally responsible sectors. Their
findings highlighted that traditional credit
appraisal mechanisms are ill-equipped to
evaluate environmental risk.

Yao et al. (2021) empirically demonstrated
that firms with higher ESG ratings tend to
exhibit lower systematic risk and enhanced
long-term returns. This aligns with the
stakeholder value perspective, which
contends that sustainable governance
reduces agency costs and improves
corporate reputation.

Reboredo and Ugolini (2020) explored the
pricing dynamics of green bonds and

concluded that while green bonds carry a
slight pricing premium (‘greenium’), they
demonstrate comparable or superior risk-
adjusted returns relative to conventional
bonds. This evidence supports the business
case for green bond issuances by financial
institutions.

Gillan, Koch, and Starks (2021)
comprehensively reviewed ESG investing
literature, noting that both institutional and
retail investor appetite for sustainable
products has expanded significantly post-
2015, accelerated by the Paris Agreement
and UN Sustainable Development Goals
(SDGs).

In the Indian context, Biswas (2011)
pioneered the discussion of green banking,
identifying HDFC Bank as an early adopter
of sustainable banking practices. Subsequent
studies by Sahoo and Nayak (2008) and
Singh and Singh (2012) have mapped the
evolution of green banking policies across
Indian commercial banks.

More recently, Dikau and Volz (2021)
emphasized the critical role of central bank
mandates in incentivizing green finance
adoption. They argued that regulatory
frameworks must evolve from voluntary to
mandatory ESG disclosures to catalyze
systemic change.

Despite this growing body of literature, there
remains a dearth of quantitative studies
specifically focused on HDFC Bank's green
finance metrics and their financial
performance implications, which this study
seeks to address.

4. RESEARCH METHODOLOGY
4.1 Research Design

This study adopts a descriptive and
analytical research design. A descriptive
approach is employed to document HDFC
Bank's green finance instruments, ESG
commitments, and sustainability reporting.
The analytical component involves
quantitative examination of financial and
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ESG data to assess performance trends and
causal  relationships. A longitudinal
approach spanning five financial years
(2019-20 to 2023-24) has been adopted to
capture temporal trends.

4.2 Data Sources

Primary Data: Given the nature of this study,
structured interactions with HDFC Bank's
sustainability  and  corporate  social
responsibility divisions were considered.
However, primary data collection was
restricted due to data confidentiality norms;
therefore, the study relies predominantly on
secondary data.

Secondary Data: The following sources
constitute the secondary data base for this
study:

+ HDFC Bank Annual Reports (2019-20
to 2023-24)

« HDFC Bank Business Responsibility
and Sustainability Reports (BRSR)

* Reserve Bank of India (RBI) Guidelines
on Sustainable Finance

« SEBI Circular on ESG Disclosures and
Green Bonds

» Bloomberg ESG Data Services

« International Finance Corporation (IFC)
Green Bond Reports

 Academic journals including Journal of
Cleaner Production, Sustainability, and
Finance Research Letters

4.3 Sample Size

The study adopts a purposive sampling
methodology, focusing exclusively on
HDFC Bank as a representative case study
of green finance adoption in Indian private
banking. The sample comprises five years of
longitudinal data (2019-20 to 2023-24),
encompassing annual ESG metrics, green
finance portfolio data, bond issuances, and
key financial ratios.

4.4 Tools for Analysis
« Descriptive Statistics: Mean, Standard

Deviation, Maximum, and Minimum
values of key financial and ESG
variables.

» Trend Analysis: Year-on-year growth
rates of green finance instruments.

« Pearson Correlation Analysis: To assess
the strength and  direction  of
relationships between ESG scores and
financial performance indicators.

» Multiple Linear Regression Analysis: To
determine the extent to which ESG
parameters predict financial returns.

» Ratio Analysis: NPA ratios, return on
investment, and portfolio growth ratios.

5. DATA ANALYSIS AND
INTERPRETATION

This section presents quantitative analysis of
HDFC Bank's green finance activities across
multiple dimensions, supported by tabular
data derived from annual and sustainability
reports.

TABLE I: Green Finance Instruments
Deployed by HDFC Bank

Instrument | Amount (INR Year
Cr)

Green Bonds 10,000 | 2021-22
ESG Loans 15,430 | 2021-22
Renewable 8,720 | 2022-23
Energy Fin.

Social Bonds 5,000 | 2022-23
Sustainability 7,500 | 2023-24
Bonds

Total 46,650

Source: HDFC Bank Annual Reports 2021-
22 t0 2023-24

2026,Vol 2 Issue 2 | 135




b4

ISSN: 3070-0434

PUBLICATIONS

www.zesterapublications.com

l%‘f} International Journal of
AI ELECTRICAL CIVIL AND MECHANICAL ENGINEERING
m\r a Peer Reviewed, Referred & Indexed Journal

Original Research Paper

Table | demonstrates HDFC Bank's
substantial commitment to green finance
instruments over recent years. The bank has
issued green bonds worth INR 10,000 crore
and social bonds worth INR 5,000 crore.
ESG-linked loans represent the largest
component at INR 15,430 crore, reflecting
strong institutional credit demand for
sustainable projects. Sustainability bonds
issued in 2023-24 further underscore
HDFC's strategic pivot toward
comprehensive environmental and social
financing.

TABLE I1: ESG Score Analysis — HDFC
Bank (2022-2023)

ESG Score Score

Parameter (2022) (2023)
Environmental 724 78.6
Social 68.1 74.3
Governance 80.5 83.2
Overall ESG 73.7 78.7

Source: Bloomberg ESG Data; HDFC BRSR
2023

The ESG score analysis in Table 1l reveals
consistent improvement across all three
dimensions — Environmental, Social, and
Governance — between 2022 and 2023. The
governance score remains the strongest,

reflecting HDFC's robust  regulatory
compliance and board oversight
mechanisms. The environmental score

improved by 8.5%, indicating enhanced
investment in clean energy and resource
efficiency. The social score showed the
highest relative improvement (9.1%), driven
by financial inclusion initiatives and
employee welfare programs.

TABLE I11: Descriptive Statistics of
Green Finance Portfolio

Variable Mean SD Max

Green Loan 18.4 4.2 26.1
Growth (%)

ESG Portfolio | 24,320 | 3,120 | 31,450
Size (INR Cr)

NPA Ratio 1.8 0.4 2.6
(Green) (%)

ROl on ESG 9.3 1.1 11.2
Funds (%)

Note: GL Gr. = Green Loan Growth; SD =
Standard Deviation; RE = Renewable
Energy

Table 1l presents descriptive statistics
summarizing the key variables of HDFC
Bank's green finance portfolio. The average
green loan growth of 18.4% per annum with
a moderate standard deviation (4.2%)
indicates stable and consistent expansion of
the green portfolio. The NPA ratio for green
loans (mean: 1.8%) is notably lower than the
bank's overall NPA ratio (approximately
2.7% in 2023-24), suggesting that green
borrowers  maintain  superior  credit
discipline. Return on investment averaging
9.3% on ESG-designated funds compares
favorably with conventional loan books.

TABLE IV: Pearson Correlation Analysis
of Green Finance Variables

Variable GL | ESG | NPA | ROI
Gr. PS

Green Loan 1.00 | 0.84* - 0.72*
Growth 0.61*

ESG Portfolio | 0.84* | 1.00 - 0.68*
Size 0.55*

NPA Ratio - - 1.00 -

0.61* | 0.55* 0.49*

ROlon ESG | 0.72* | 0.68* - 1.00
0.49*

* Significant at 0.05 level; GL Gr. = Green
Loan Growth; ESG PS = ESG Portfolio Size
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Table IV presents the Pearson correlation
matrix among the four key variables. A
strong positive correlation (r = 0.84) exists
between green loan growth and ESG
portfolio size, indicating that as green
lending expands, the overall ESG portfolio
grows  proportionately. A significant
negative correlation (r = -0.61) between
green loan growth and NPA ratio suggests
that green finance portfolios are associated
with lower non-performing asset risk. ROl is
positively correlated with both green loan
growth (r = 0.72) and ESG portfolio size (r =
0.68), confirming the financial viability of
sustainable investing.

TABLE V: Regression Analysis — Impact
of ESG on Financial Performance

Predictor | Coeff.| t- |Significance
value

ESG 0.412 | 4.82 0.001**

Score

Green 0.318 | 3.54 0.004**

Bond

Volume

RE 0.271 | 3.21 | 0.009**

Finance

Share

NPA -0.184 | -2.96 0.018*

Ratio

R- 0.786

squared

* Significant at p<0.05; ** Significant at
p<0.01; Dependent Variable: ROI

The multiple linear regression analysis
presented in Table V reveals that ESG Score
(B = 0412, t = 482, p < 0.01) is the
strongest predictor of financial performance
(ROI). Green Bond Volume ( = 0.318) and
Renewable Energy Finance Share (fp =
0.271) are also statistically significant
positive predictors. NPA Ratio negatively
impacts ROI (B = -0.184), consistent with

theoretical expectations. The model's R-
squared value of 0.786 indicates that
approximately 78.6% of the variance in ROI
is explained by these four ESG-related
predictors, demonstrating strong explanatory
power.

TABLE VI: Trend Analysis — Green
Finance Growth at HDFC Bank (2019-

2024)
Year | Green | Green | ESG | ROI
Loans | Bonds | Score | (%0)
(Cn) (Cn)
2019- | 8,420 | 2,000 | 64.2 | 7.1
20
2020- | 10,650 | 4,500 | 67.8 | 7.8
21
2021- | 14,380 | 7,200 | 71.5 | 8.6
22
2022- | 19,240 |10,000| 75.3 | 9.4
23
2023- | 24,800 | 14,500 | 78.7 | 10.2
24

Source: HDFC Bank Annual Reports;
Bloomberg ESG Database

Table VI presents a five-year trend analysis
of HDFC Bank's green finance expansion.
Green loans grew from INR 8,420 crore in
2019-20 to INR 24,800 crore in 2023-24,
representing a CAGR of approximately
24.1%. Green bond issuances grew even
faster, from INR 2,000 crore to INR 14,500
crore (CAGR ~48.3%). ESG scores
improved by 22.6% over the period, while
ROl increased from 7.1% to 10.2%,
demonstrating a clear positive co-movement
between green finance intensity and
financial performance.

6. FINDINGS AND SUGGESTIONS

Based on the data analysis and interpretation
presented in the preceding section, the
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following key findings and suggestions
emerge from this study:

A. Key Findings:

*« HDFC Bank has deployed over INR
46,650 crore across various green
finance instruments between 2021 and
2024, reflecting a strong institutional
commitment to sustainable finance.

» The bank's ESG scores improved
consistently across all three dimensions
(Environmental, Social, Governance)
from 2022 to 2023, with an overall
improvement from 73.7 to 78.7.

» Green loan portfolios have grown at a

CAGR of 24.1% over five years,
significantly  outpacing conventional
loan book growth, indicating strong
market demand for green credit.

» Green finance portfolios exhibit lower
NPA ratios (1.8%) compared to the
overall bank NPA ratio (2.7%),
suggesting enhanced credit quality
among ESG-compliant borrowers.

» Pearson correlation and regression
analyses confirm statistically significant
positive relationships between ESG
performance and financial returns, with
an R-squared of 0.786.

* Renewable energy financing and green
bond volumes are both significant
predictors of ROI, confirming the
financial returns associated with clean
energy investments.

B. Suggestions:

« HDFC Bank should scale up its green
bond program and explore issuing blue
bonds (ocean  sustainability) and
transition bonds to diversify its green
finance instrument suite.

» The bank should establish a dedicated
Green Finance Analytics Cell to
continuously monitor ESG metrics, NPA
trends, and impact measurement in real
time.

* Integration of ESG risk assessment into
the core credit appraisal process would
help systematically channel credit
toward low-carbon, resilient sectors.

« HDFC Bank should develop tailored
green financial products for SMEs,
agricultural ~ borrowers, and rural
communities, ensuring that sustainable
finance is inclusive.

» Collaboration with multilateral
development banks (such as IFC and
ADB) would enable HDFC to access
concessional green finance resources and
capacity-building support.

» Mandatory third-party ESG audit and
certification of green projects financed
by the bank would enhance transparency
and investor confidence.

7. CONCLUSION

This study has systematically examined
HDFC Bank's green finance strategies and
sustainable investing practices across a five-
year longitudinal horizon. The evidence
overwhelmingly supports the proposition
that green finance is not merely a
compliance or reputational exercise but a
strategically sound financial practice that

delivers measurable economic and
environmental benefits.
HDFC Bank's green finance journey

demonstrates that private sector banks in
India can play a catalytic role in financing
the country's transition to a low-carbon
economy. The bank’s improving ESG scores,
expanding green loan portfolios, declining
green NPA ratios, and rising ROl on ESG-
designated investments collectively paint a
compelling picture of the business case for
sustainable finance.

The findings of this study carry broader
implications for Indian banking policy.
Regulatory bodies such as RBI and SEBI
should consider strengthening mandatory
ESG disclosure frameworks, creating
standardized green taxonomies, and offering
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incentive structures (such as priority sector
lending recognition for green projects) to
accelerate the adoption of green finance
across the banking sector.

Future research could extend this study by
incorporating primary survey data from
HDFC Bank's corporate clients, exploring
the bank's supply chain sustainability
practices, and conducting comparative
analyses with peer banks such as ICICI,
Axis, and State Bank of India. Panel data
econometric models incorporating
macroeconomic variables could further
refine the causal relationships identified in
this study.
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