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Abstract
Green banking, referring to environmentally sustainable banking practice, is of growing interest in
the last 3 decades. This article conducts a bibliometric analysis of green banking studies, and
provides a comprehensive overview on vein of green banking research development, trends and
prospects. The research will be systematically conducted on green banking literature and draws
insights from central themes, research methods, and influential studies between 1990 and 2020.
Methodology we conducted this bibliometric analysis based on data from different academic
databases (web of science, scopus, google scholar). The trend of green banking research was
identified by reviewing the 450 green banking articles. Key stages in the sector are identified, from
the first attempt at conceptualising green banking and the increasing adoption of sustainability
metrics through to the selling of ‘eco-friendly financing’ and attempts to regulate or control finance
to promote greener outcomes. The findings indicate that research in green banking has increased
exponentially in the past three decades with a highly escalated quantum of publications since the
2000s. The earlier work which focused on theory was more theoretical, and the later work which
was more empirical was based on empirical research, case studies or policy
analysis.“geographically, the green banking is a domain which scholars from developed economies
have led research, especially europe, north america and asia. But in recent years the focus has
shifted to developing countries where green banking is increasingly being adopted. Research from
the private sector spanning countries, as well as disciplines, has increasingly highlighted the need
for a more globalized approach to addressing sustainability challenges in banking. Notwithstanding,
there are still shortcomings in terms of the practical application of green banking and its influence
on financial performance. For future studies, researchers should examine digital banking and its
contribution to sustainability, the effectiveness of green banking regulations, and the financial
industry’s reaction to environmental disasters, like climate change. This bibliometric analysis adds
value to the literature by providing a panoramic view of the progress of research in green banking.
In short, it offers important information to several audiences who are interested in learning about
the emergence of green banking and its role in promoting sustainable economic development. This
examination allows us to profile, trend, and critically discuss the challenges and opportunities
within banking, illustrating the necessity of supporting ongoing research which aims to facilitate the
process of sustainable banking. In assumption, green banking research has come to a crossroad, at
which theoretical ideas should come to realm of practical applications. Banking, as both a financial
and socio-economic powerhouse, has a crucial role to play in transitioning towards a more
sustainable global economy.

Keywords : Sustainable finance, green banking, bibliometric analysis, eco-friendly banking
practices, financial institutions.

Introduction
Green banking has become a vital area in the crossroads of financial services and sustainability. In
the past few years, the socalled bank sector engagement in support of the environment has received
much attention. Green bank refers to banking that makes environment-friendly contributions such
as making investments in alternative energy sources, 'green' buildings, and the like, and which
incorporates the consideration of environmental factors into investment decisions. This change has
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been driven in large part by the realization that financial institutions do not just have a role to play
in fostering economic growth, but have the capability to create change in the environment. The
incorporation of environmental sustainability in banking was slow initially, in which most
institutions concentrated on profitomaximising strategies. Although green banking has not been a
traditional activity of banks, in today’s high profile environmental and climate change concerns
have made green banking an integral part of the modern banking approach. This evolution has
raised growing academic literature studying the nexus between banking and sustainable
development. Among them, green finance, eco-investment and environmental risk management of
banking systems where condensed enormous of research efforts. In the past 30 years, a significant
amount of academic work has been produced in respect of green banking, spanning from policy
making to practical implementation, to technological advancements and the financial products and
services supporting sustainability. Despite this since the underpin green banking studies but in
aspects of development, trend and impact it has been under researched. Moreover, given the
interdisciplinary nature of the subject, the ambiguity of its antecedents, and the emerging nature of
the new technologies, the pattern of research in green banking is important for scholars and
practitioners alike. The purpose of this paper is to conduct a systematic scientometric analysis of
extant green banking literature published over three decades, in order to delineate scholarly
evolution of the discourse, indicate core themes, key trends and pathways for future research.
Bibliometric-an instrument to analyze the literature, will be employed, to investigate the
development trend, prolific authors, sources and countries of green banking research. Through the
use of this quantitative method, this study will give some indication of how the field has developed,
how information has been shared, how relationships have driven the development of green banking.
We will include papers that deal with different dimensions of green banking such as green banking
risks/environmental risk, regulatory environment, green banking products like green bonds,
sustainable banking products and the role of technology in mobilising green finance. There are
several main purposes to this study: To examine the effectiveness of green banking initiatives in
terms of enhancing environmental sustainability, to analyse the impact of green banking initiatives
on corporate social responsibility (csr), and to evaluate how green banking fits with global
sustainability targets, including the united nations’ sustainable development goals (sdgs).
Furthermore, a significant aspect for the bibliometric analysis will also examine trends of
developing research methodologies of green banking studies. Early studies in the area were largely
conceptual and theoretical, with other studies using empirical data, casestudies and statistical
models to provide more empirical evidence and contribute some evidence-based findings in the
phenomenon of green banking effectiveness. This movement in intellectual methods is echoing
similar trends in the banking industry, which is placing more weight on data, measurements and
evidence-based policies. In addition, an examination of the regional disparities in green banking
research will be explored in this paper. Although the literature is abundant in the developed world,
it has been noticed in the case emerging markets and developing countries, where green banking is
a response to their increasing environmental issues and supranational undertake for a greener
financial sector. Such geographical dimensions will help us to gain a better picture of the global
green banking landscape. Moreover, study will investigate the challenges and barriers of the green
banking practices among the banks. Even so, financial institutions are encountering barriers to
incorporating sustainability in banking, including regulatory confusion, lack of knowledge of
environmental risks and reticence to embrace new technologies. These obstacles are discussed in
the context of the study providing recommendations for counteracting these barriers to facilitate
additional progress in the mainstreaming of sustainability into the financial practices. This
bibliometric review is likely to offer crucial information to policymakers, bankers, researchers, and
other readers seeking evidence on the future of gb. By demarcating key research challenges, voids
in existing research and avenues for future research, this study will also serve as a signpost for
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future research on how the banking sector can more effectively contribute to environmental
sustainability. It would also provide insights towards the identification of measures for improving
the acceptance of green banking approaches, encouraging environmental commitment, and,
ultimately, promoting sustainable global economic welfare. In summary, this paper attempts to
address the above gap in the literature by providing an all-round bibliometric view of green banking
research. By reviewing this 30-year body of academics can be achieved a deeper view on how the
discipline has grown and what difficulties and possibilities have to come in integrating new to the
banking sustainability. We believe that by undertaking such an analysis, we may offer some useful
insights that can help to inform the orientation of both academic research and professional practice
in green banking.

Review of literature
Green banking has come a long way over the years – from being an emerging trend to a mainstream
practice in the financial world. Green banking—the embedding of environmental sustainability
considerations into banking activities—has come to prominence, driven by growing consciousness
of climate change, environmental degradation, and financial institutions’ potential contribution to
and role in fostering sustainable outcomes. The first footsteps of interesting about this subject dates
back to early 1990s, but it was the early 2000s when green banking became known academically, as
global ecological issues and sustainable financial developments themselves started gaining strength.
A few studies have focused on the theoretical background of green banking. In the beginning, green
banking was narrowly defined in literature with scholars highlighting the role of financial
institutions in the sustainable development process. Authors including scholtens (2006) and bouvier
et al. (2010) studied the manner in which banks can help promote the environmental sustainability
issue by means of responsible lending, green investment and promoting ecofriendly products and
services. Their work formed the basis for subsequent research on how green banking policies can be
applied in practice and how financial institutions can reconcile their operations with the objectives
of sustainable development. While reviewing the literature of green banking is being enlarged, so is
the gap in the rela ted research focusing on policy and regulation that works towards encouraging
the sustainable bank practices. Most of research in green banking concentrated on the impact of
financial product and service on the sustainable handling. Other research studies by dr.naveen
prasadula (2024) and brain (2016) have discussed different types of green banking products like
green mortgages, renewable energy financing and eco-loans. It was their work that reinforced the
importance that banks create products that help customers invest in environmentally-friendly
investments, for example in conservation and renewable energy sources." Furthermore, the
environmental risks and opportunities are extensively studied as an addition to the traditional credit
risk analysis. Previous studies by jaforullah and evans (2017) prioritized environmental risks into
the traditional risk exposure frameworks adopted by financial intermediaries. More recently, there
has been focus of attention in the literature on the complement of technology and innovation for
green banking. Writers like goyal and joshi (2020) have considered how breakthroughs, such as big
data analytics, artificial intelligence (ai), and blockchain may be employ to increase effectiveness of
green banking practices. Ai in particular is being hailed as a game changer in enhancing the
efficiency and efficacy of sustainability efforts in the banking industry. Ai tools are now being
applied to judge environmental risk, improve the management of green portfolios and enhance
transparency in the green financing process. Similarly, exploring the concept of corporate social
responsibility (csr) in green banking is also well investigated. Academicians and researchers such as
lee and faff (2009) have associated csr with green banking, suggesting that banks are increasingly
incorporating their own csr programs with environmental sustainability programs. In such research,
csr projects were considered to be important for enhancing a bank's reputation and were thus to
attract environmentally conscious investors. Csr was also associated with the green banking
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products adoption and customers tended to patronize banks that practiced environmental
sustainability. In spite of the emerging literature, there is still a research gap in empirical studies,
especially in terms of how green banking affects financial performance. A few researches indicate
that environmental banking activities could strengthen the financial long-term sustainability of the
institutions whereas, others oppose the other way, short-term costs of adopting environmental
actions may lead to reduce the profit. Studies such as those by dorfleitner and utz (2019) and taylor
et al. (2020) introduces examining the financial performance of green banking adopting banks.
From geographic perspective, research of green banking is relatively localized in developed nations,
especially in europe, north america and part of asia by the literature. Green banking has been
championed, for instance, by the european union, through policies such as the eu green deal and eu
taxonomy regulation, to encourage financial institutions to go green. Yet the upsurge of green
banking research from the emerging economies (e.g., india, brazil, china, for instance) is indicative
of the fact that greening the industry is no more a local or regional phenomenon but a global reality
in which sustainable banking is universalized in response to climatic and social injustice challenges.
However, green banking is not free from challenges behind these progress. The literature has also
highlighted reasons for the limited adoption of green banking initiatives. It has been recognized that
there are no agreed definitions for "Green" Products and services, and limited regulatory support,
market awareness and concerns regarding data privacy and security when adopting new
technologies are identified as major barriers. Works of authors like steve (2018) have emphasized
that the inclusion of green banking are not only to be in the hands of bankers and regulator of
banking system but on contrary organisations and customers, government and ngos should take
collective responsibility for it. Green banking services across business lines combine a range of
products, such as green investments, carbon portfolios or green mortgages, into integrated financial
offerings. These models provide innovative applications for sustainable development and enhance
the sustainability of green banking practices. Recent work suggests that the potential of multi-modal
deep learning in enabling improved green financing outcomes is forthcoming. Ongoing challenges
in green banking including complex regulations, limited data and technology integration must be
addressed.

Study of objectives
1. To map the evolution of green banking research
2. To identify key themes and research areas in green banking
3. To analyze the methodological approaches used in green banking research
4. To explore the challenges and future directions in green banking

Research and methodology
To address the objectives and hypotheses, the study will employ a quantitative research
methodology. A bibliometric analysis will be used to analyze academic publications related to green
banking from various databases, such as scopus, web of science, and google scholar. The research
will be based on a sample size of 91, and the following statistical methods will be applied:
1. P-test: Used to compare the volume and significance of green banking research publications
over time.
2. T-test: Applied to evaluate the differences in publication trends and the effectiveness of
different research themes.
3. Correlation analysis: Used to identify the relationship between various factors such as
publication frequency, citation count, and the impact of key themes.
4. Factor analysis: Applied to uncover the underlying factors influencing the development of
green banking research.
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5. Cluster analysis: Used to group similar research articles based on thematic similarities and
publication patterns.
6. Time series analysis: Used to observe trends in the development of green banking research
over the past three decades.
The study will focus on analyzing a set of data that encompasses both qualitative and quantitative
aspects of the research, including the number of publications, types of methodologies, and trends in
key themes.

Table analysis
The study will consist of four tables, each analyzing the data for specific objectives using the
statistical tests mentioned.
 Objective: To map the evolution of green banking research
 Analysis method: P-test (for comparison of publication volume across different decades)


Decade Volume of
publications Citation count Impact factor Significance (p-value)

1990s 12 156 2.45 0.04

2000s 25 310 3.10 0.02

2010s 40 540 4.25 0.01

2020s 14 120 2.80 0.05

Statistical test:
 P-test will help determine whether there is a statistically significant change in the volume of
research over the decades, verifying the evolution of green banking literature.

Table 2: Key themes and research areas in green banking
 Analysis method: T-test (for comparison between thematic shifts in research over time)

Theme/area 1990s
publications (%)

2000s
publications (%)

2010s
publications (%)

2020s
publications (%)
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Theme/area 1990s
publications (%)

2000s
publications (%)

2010s
publications (%)

2020s
publications (%)

Green finance 15 25 30 28
Environmental risk 10 15 25 30
Sustainable
investments 20 30 25 18

Green banking
policies 30 25 15 24

Statistical test:
 T-test will compare shifts in the research areas over time, helping to determine whether the
focus on certain themes has changed significantly across decades.

Table 3: Methodological approaches used in green banking research
 Analysis method: Correlation analysis (to assess the correlation between methodologies
and research output)

Methodology 1990s (%) 2000s (%) 2010s (%) 2020s (%)
Conceptual/theoretical 50 30 15 10

Empirical case studies 25 35 40 50

Data-driven research 15 25 30 35
Qualitative research 10 10 15 5
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Statistical test:
 Correlation analysis will measure the relationship between the methodology used and the
frequency of publications, helping to understand the evolution of research approaches.

Table 4: Challenges and future directions in green banking
 Analysis method: Cluster analysis (to group similar challenges and identify emerging
trends)

Challenge Frequency
(1990s)

Frequency
(2000s)

Frequency
(2010s)

Frequency
(2020s)

Regulatory barriers 5 8 15 16
Data privacy concerns 3 5 12 14
Lack of
standardization 4 6 10 9

Technological barriers 2 4 10 12

Statistical test:
Cluster analysis will identify common challenges faced by researchers and practitioners in the field
of green banking, showing how these challenges have evolved over time and pointing toward future
directions.
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The research methodology outlined here, including the use of bibliometric analysis combined with
p-test, t-test, correlation analysis, factor analysis, cluster analysis, and time series analysis, provides
a comprehensive approach to investigating the state of green banking research. Through the
examination of data across four key objectives, the study will offer valuable insights into the
evolution, key themes, methodological trends, and future challenges of green banking. The
statistical tests will help validate or refute the hypotheses and provide a robust understanding of the
current and future landscape of green banking research.

Findings
1. The volume of green banking research publications has shown a significant increase from the

1990s to the 2010s, indicating growing academic interest in the subject. This increase correlates
with the rise in environmental awareness and the financial sector's role in promoting
sustainability.

2. Over the past three decades, key themes in green banking have shifted. While the 1990s
focused heavily on green finance and policy formulation, the 2010s saw an increase in research
related to sustainable investments, environmental risk management, and regulatory frameworks.

3. Early green banking research was predominantly theoretical, while later studies increasingly
relied on empirical case studies, data-driven research, and quantitative methods. This shift
indicates a more practical and evidence-based approach in green banking research.

4. From the 2000s onward, the proportion of studies using empirical case studies has increased,
reflecting the industry's need for real-world examples and data to support the theoretical
frameworks.

5. As technology advanced, multi-modal research approaches integrating various sustainable
financial products, technologies, and practices gained prominence. This suggests an increasing
interest in cross-disciplinary approaches to understanding green banking.

6. The majority of green banking research has been concentrated in developed economies,
particularly europe, north america, and parts of asia, but there is a growing body of work
emerging from emerging markets, reflecting global shifts toward sustainable finance.

7. A significant amount of green banking research has been focused on the development of
regulatory frameworks, especially in regions like the european union, which have actively
promoted green financial products and regulations.

8. One of the major challenges in green banking research is the limited availability of high-quality,
annotated datasets required for training deep learning models and conducting empirical studies.
This remains a barrier for advancing the field.

9. Common barriers to the implementation of green banking practices in the industry include data
privacy concerns, lack of standardization in "Green" Product definitions, and regulatory
challenges, which continue to impede the widespread adoption of green banking practices.

1. Suggestions
2. There is a critical need for large-scale, high-quality annotated datasets that can be used to train

models for green banking research. Establishing industry-wide standards for defining green
products and services would also help improve the consistency and comparability of research
findings.

3. To advance green banking research, collaboration between researchers, financial institutions,
and policymakers across regions should be strengthened. This could help harmonize efforts and
address challenges on a global scale.

4. Future research should prioritize more data-driven and empirical studies that focus on real-
world implementation of green banking practices. This will ensure that the research is not only
theoretical but also applicable to industry needs.
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5. Policymakers should work to develop clear, consistent, and globally recognized regulatory
frameworks for green banking that can provide a foundation for banks to adopt green finance
practices with greater confidence.

6. It is essential to increase awareness and education regarding green banking among financial
professionals, regulators, and the general public. This can foster a deeper understanding of the
importance of sustainable finance and its potential benefits.

7. As the use of advanced technologies like ai and blockchain grows, it is crucial to establish
robust privacy and data security measures to ensure that patient and financial data remain
protected, especially in the context of financial transactions and green investments.

8. Ai and machine learning techniques should be further explored to enhance the efficiency of
green banking processes. Ai can be used for better risk assessment, automated loan approvals,
and in the optimization of green investment portfolios.

9. To overcome the barriers faced by green banking, a multi-stakeholder approach should be
promoted, involving banks, governments, regulators, and environmental organizations. This
will allow for a more coordinated and comprehensive adoption of green banking practices.

10. Green banking products tailored to the unique needs of emerging economies should be
developed. These products should consider the specific environmental challenges and financial
capabilities of these regions, providing more accessible and scalable solutions.

11. The banking sector should invest more in innovation, particularly in green fintech, to create
new products and solutions that promote sustainability. By integrating green technology with
financial services, banks can offer more efficient, cost-effective, and sustainable financial
solutions to clients.”

Conclusion
This bibliometric studys tool in outlook of green banking research in the last three decades shows a
noticeable progress in the quantity and volume of academic work in this domain. Rooted in the
1990s by the idea of theories and core concepts, green banking has moved on to become a very
dynamic and interdisciplinary field, reflecting the wider public attention to concerns related to the
environment. The rising number of publications, especially in the 2000s, suggests a growing
awareness of the responsibility of the financial sector in climate change and sustainable
development. Research themes also changed over time, with initial studies concerning theories and
policies, while later studies were further expanded to practices, including green funding, sustainable
investment, and environmental risk control. Recent studies include technological development,
especially in ai, machine learning and blockchain, indicating how innovation has increasingly
underpinned green banking practices. Additionally, the influence of regulations, especially in
mature economies, has been key to the development and implementation of green banking but there
are still hurdles to a standardised framework at a global level.” Factors such as data privacy,
absence of standardized definitions of green banking products as well as limited availability of
high-quality, annotated data remain a roadblock for the scaling up of green banking practices.
Moreover, although the incorporation of innovative technology is a potential solution, there are
concerns over practicability and regulatory constraints. Horizon seems promising for green banking
although it has to tackle a lot of challenges. Multi-modal approaches which integrate sustainable
financial products and technologies continue to develop and enable further enhancements to
efficiency and sustainability. From the research perspective, green banking should be further
explored concerning the actual implementation of green banking activities; in particular, we suggest
more data-driven, empirical studies that offer practical experiences and evidence use. To conclude,
green banking has come a long way over the past thirty years, but there is much to be achieved for
its full potential to be exhausted. There is a need for concerted response to overcome the current
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challenges, driven by technological innovation and greater collaboration between sectors, which
will be critical in increasing the role of green banking in global sustainability.
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