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ABSTRACT

Green banking which integrates the environmental sustainability into financial services
updates has gained prominence as a means for banks to contribute to sustainable development.
The research employs a quantitative survey to assess how customer awareness
influences the implementation of green banking initiatives. A sample of 400 customers
and 40 bank managers from both public and private sector banks was selected to provide
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CorrespondingAuthor a comprehensive analysis. The findings indicate that customer awareness is a significant
Suresh ], driver of green banking adoption across both sectors. Private sector banks characterized

by higher technological innovation and customer-centric approaches and demonstrates
DOI a stronger correlation between customer awareness and the adoption of green practices

associated to public sector banks. However, public sector banks with their broader reach
the potentiality to lead the green banking movement, particularly in rural areas, despite
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1. INTRODUCTION
OVERVIEW OF GREEN BANKING

Green banking states to banking practices that prioritize environmental sustainability and social responsibility by
promoting eco-friendly initiatives, reducing carbon footprints, and supporting projects that lead to environmental
conservation. The concept of green banking has evolved as financial institutions recognize the role; they play in
promoting sustainability. By incorporating environmental considerations into their operations and lending practices,
banks can significantly influence the global sustainability agenda. Green banking originated from the broader concept of
sustainable finance, which participates in environmental, social, and governance (ESG) factors in financial services. The
idea is not only to ensure financial profitability but also to promote social welfare and environmental protection. In the
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context of India, green banking has gained impetus in current years, determined by cumulative alertness to
environmental issues & the need for sustainable development. The Reserve Bank of India (RBI) has encouraged banks
to adopt green banking practices, recognizing their potential to mitigate environmental degradation and support the
transition to a low-carbon economy (Naveenan, R.V., 2021).

2. IMPORTANCE OF CUSTOMER AWARENESS IN GREEN BANKING

Customer awareness plays a vital role in the acceptance and success of green banking practices. Awareness among
customers about environmental issues and sustainable banking products can drive demand for such services, prompting
banks to enhance their green banking initiatives. A well-informed customer base is more likely to support and engage
with banks that prioritize sustainability, leading to a competitive advantage for those institutions. The concept of
customer awareness in banking extends beyond mere knowledge of available products and services; it includes an
understanding of the broader impact of their financial decisions on the environment. When customers are aware of the
environmental implications of their banking picks, they are more likely to opt for eco-friendly banking options such as
paperless banking, green loans, and investments in renewable energy projects (Chandran, et al., 2024). This shift in
customer behaviour can drive banks to integrate more green products into their portfolios, thus fostering a culture of
sustainability within the financial sector.

3. PUBLIC AND PRIVATE SECTOR BANKS IN INDIA

India's banking sector is broadly divided into public and private sector banks, each playing a noteworthy role in the
country's economic development. Public sector banks (PSBs) are government-owned and have traditionally been the
backbone of the Indian banking system, focusing on financial inclusion and socio-economic development. Private sector
banks, on the other hand, are owned by private entities and are known for their customer-centric approach, technological
innovation, and efficiency. The acceptance of green banking practices varies between public & private sector banks,
influenced by their respective operational priorities, regulatory frameworks, and customer bases. Public sector banks,
with their extensive reach and focus on social development, have the potential to lead the green banking movement by
promoting sustainable practices among their vast rural and urban customer base. However, they often face challenges
related to legacy systems, lower technological adoption, and limited financial resources (Vadrale, Kavita., 2016). Private
sector banks, driven by profitability and market competition, are generally more agile in adopting new technologies and
practices, including green banking initiatives. These banks have been quicker to offer green products and services, such
as green bonds, eco-friendly loans, and sustainable investment options. Their focus on urban and high-net-worth
customers also aligns with the growing demand for sustainable banking solutions (Sahoo & Nayak, 2008).

4. GREEN BANKING INITIATIVES IN KARNATAKA

Karnataka, one of India's foremost states in terms of economic development, has a robust banking sector comprising
both public & private sector banks. The state has been at the forefront of promoting green initiatives across various
sectors, including banking. Karnataka's banks have implemented several green banking practices aimed at reducing
environmental impact and promoting sustainability. Some of the key green banking initiatives in Karnataka include the
adoption of paperless banking, energy-efficient branches, green loans for eco-friendly projects, and financing for
renewable energy projects. Banks in Karnataka have also been involved in community-based environmental initiatives,
such as tree plantation drives and awareness campaigns on the importance of sustainability. These initiatives not only
contribute to environmental preservation but also enhance the reputation & brand value of the banks involved (Menon,
et al,, 2017). In Karnataka, public sector banks have focused on promoting green banking practices among rural
customers, emphasizing the importance of sustainability in agriculture and rural development. Private sector banks,
meanwhile, have targeted urban customers with innovative green banking products and services, leveraging technology
to offer paperless transactions, online banking, and green investment options. The state government's policies and
initiatives, such as subsidies for renewable energy projects and incentives for eco-friendly businesses, have further
encouraged banks to adopt green practices (Karnataka State Action Plan on Climate Change, 2018).

5. RESEARCH OBJECTIVES AND SIGNIFICANCE

Despite the progress made in promoting green banking practices, there is a need for a comprehensive assessment of the
impact of customer awareness on the adoption of these practices in Karnataka's public & private sector banks.
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Understanding the role of customer awareness in driving green banking initiatives is crucial for developing strategies
that can enhance the effectiveness of these practices and promote sustainable development in the state.

This research purposes to fill the research gap by investigating the extent to which customer awareness influences the
adoption and implementation of green banking practices in Karnataka. It will explore the alterations in the approaches
of public and private sector banks towards green banking and assess how customer awareness affects these approaches.
The findings of this research will provide valuable insights for policymakers, banks, and customers, helping to promote
a more sustainable banking sector in Karnataka. The implication of this research lies in its potential to contribute to the
broader understanding of the role of customer awareness in promoting green banking practices. By focusing on
Karnataka, a state with a diverse banking sector and a strong commitment to environmental sustainability, this study
will highlight the challenges and opportunities accompanying green banking in India. It will also provide
recommendations for enhancing customer awareness and encouraging greater adoption of green banking practices
among banks in the state (Sahoo, et al., 2007).

6. MATERIALS AND METHODS:

1. RESEARCH DESIGN: This research work adopts a quantitative research method to estimate the effect of customer
awareness on green banking in both the public & private sectors in Karnataka, India. The combination of quantitative
and qualitative data collection and analysis serves as a strength in establishing the correlation between the level of
awareness of the customers and the extent of the green banking practices.

2.SAMPLE SELECTION

A. Population and sampling

The target population is the customers and the bank managers of the public & private sector banks in Karnataka. The
study employs a stratified random sampling technique to make sure that all the various sectors in banking are covered.
B. SAMPLE SIZE

A sample size of 400 customers and 40 bank managers is fixed to make the results statistically valid. The sample consists
of 200 customers and 20 managers from the public sector banks and 200 customers and 20 managers from the private
sector banks.

7. DATA COLLECTION
PRIMARY DATA
CUSTOMER SURVEY

A structured questionnaire is developed to measure the level of awareness of customers about green banking practices

and their influence on banking decisions. The survey includes:

¢ Demographic Information: Age, sex, income, education level, employment.

e Awareness Levels: Familiarity with green banking terms, awareness of certain green banking practices,
appreciation of the environmental impact.

e Perceptions and Attitudes: Green banking perceptions, perceived importance of environmental sustainability,
perceived behavioural control towards green banking.

e Behavioural Aspects: Green banking services offered, the number of times the services are accessed and customers’
perception of service delivery.

The questionnaire is administered online and face-to-face, to ensure that a wide range of customers is covered. Web-

based surveys are administered through e-mail and social media sites while face-to-face surveys are administered at the

bank branches. Often tailor these protocols to specific application scenarios and network characteristics.

8. MANAGERIAL INTERVIEWS
The semi-structured interviews are conducted with the bank managers to understand the experience of the application
of green banking practices and the effects of the same. The interviews cover:
e Institutional Policies: Present green banking measures, and measures for popularizing green banking.
o (Customer Awareness: Views towards customer awareness and how it affects the banking industry.
e (hallenges and Opportunities: Challenges faced in the process of adopting green banking strategies, possible
advantages, and future directions.
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All the interviews are conducted with the participants’ permission recorded in audio format and later transcribed.

SECONDARY DATA

Secondary data is collected from:

e Bank Reports and Publications: Reports and any other documents that are filed annually, sustainability reports, and
any report that is filed concerning green banking.

e Regulatory and Policy Documents: Various policies and guidelines have been set by the regulatory bodies concerning
green banking.

e Academic and Industry Literature: Primary and secondary sources of information including past research papers,
journals, and case studies on green banking.

DATA ANALYSIS
QUANTITATIVE ANALYSIS

The quantitative data from customer surveys are analyzed using statistical methods:

e Descriptive Statistics: Use of frequencies, percentages and means to present the demographic characteristics,
awareness and attitude of the customers.

¢ Inferential Statistics: Descriptive analysis and inferential analysis are employed to compare the levels of customer
consciousness and the extent of green banking practices between the public and private sector banks.

e Correlation Analysis: Pearson’s correlation coefficient is used in assessing the level of relationship between the level
of awareness of the customers and the extent of practice of green banking practices.

e Regression Analysis: Multiple regression analysis is used to establish the factors that affect the adoption of green
banking practices.

Statistical analysis is done with the help of computer programs like SPSS or R.

9. RELIABILITY AND VALIDITY

RELIABILITY: To make the data as accurate as possible, the survey questionnaire is pilot-tested on a small sample
before the main data collection. The internal consistency of the questionnaire is evaluated by the Cronbach’s alpha
coefficient.
VALIDITY: Content validity is maintained through the review of the questionnaire and interview guides by experts. In
the case of construct validity, the results are compared with the literature review on green banking.

1. ETHICAL CONSIDERATIONS
The study follows ethical considerations by making sure that all the participants give their informed consent. The
respondents’ identity is kept anonymous and the data collected is kept secure. All participants are also told that they
have a right to withdraw from the study at any given time.

2. LIMITATIONS
Some limitations that the study recognizes include the fact that the data is self-reported and therefore may be influenced
by bias. However, the study is conducted only in Karnataka and hence the findings may not be generalized to other areas.
This research will therefore use a strong mixed method research design that will help in establishing the effects of
customer awareness on green banking practices among the public and private sector banks in Karnataka. The results of
the study will help to reveal the contribution of customer awareness to the development of sustainable banking practices
and will be useful for further research in the banking field.

10. DISCUSSION
Exploring the impact of machine learning-based routing protocols on Wireless Sensor Networks (WSNs) reveals
promising prospects for overcoming persistent obstacles. With machine learning algorithms at their core, WSNs gain the
capacity to dynamically optimize routing decisions in response to the ever-changing network landscape, thereby
bolstering efficiency and extending network longevity. Additionally, the innate capability of machine learning models to
sift through vast datasets facilitates the recognition of subtle patterns and relationships, fostering the development of
more resilient and adaptable routing mechanisms.

Moreover, the incorporation of machine learning methodologies presents a transformative opportunity for WSNs to
transcend traditional routing frameworks. Through continuous learning and adaptation, routing protocols stand to
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enhance their ability to navigate the intricacies of diverse environmental contexts, all while curtailing energy
consumption and alleviating network congestion. This evolution carries profound implications across various domains,
ranging from environmental monitoring to industrial automation, where the seamless and energy-efficient transmission
of data underpins informed decision-making and operational efficacy.

11. CONCLUSION
This comprehensive review sheds light on the pivotal role of machine learning-based routing protocols in enhancing
data transmission efficiency within Wireless Sensor Networks (WSNs). The incorporation of machine learning
techniques addresses significant challenges faced by traditional protocols, including energy consumption, network
congestion, and dynamic environmental conditions. The analysis underscores the strengths and limitations of various
machine learning-based protocols, emphasizing adaptability, scalability, and resource optimization.

By providing valuable insights into the current state-of-the-art, this review aims to guide researchers, practitioners, and
stakeholders in leveraging machine learning for WSNs. The outlined challenges in energy-efficient routing underscore
the need for innovative solutions, especially in the integration of machine learning algorithms. As WSNs continue to
evolve, future research directions should focus on refining these protocols to meet the demands of dynamic network
conditions and contribute to the sustainable development of sensor networks. This review contributes to the ongoing
discourse on the intersection of machine learning and WSNs, paving the way for advancements in efficient data
transmission protocols.
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