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ABSTRACT

The study aims to explore the effects of digital transformation within the banking sector,
focusing on both private and public banks in India over the period from 2009 to 2024. To achieve
this, the researchers employed a fixed-effect panel data regression methodology. Moreover, the
research highlights the critical role of a strategic framework that incorporates both bank-specific
characteristics and technology-related services. This dual approach is essential in navigating the
complexities of the digital landscape, enabling banks to not only improve their financial
performance but also to redefine their customer engagement strategies and operational models.
The success of this integrated model in the public sector suggests a valuable roadmap for private
sector banks to enhance their digital transformation strategies. The study's insights into the long-
term impacts of technology-related services on bank performance are particularly noteworthy.
This new technologies adopts fostering a culture of innovation, upskilling employees, and
continuously improving customer experiences. In conclusion, the investigation provides
compelling evidence that the future of banking in India is inextricably linked with digital
transformation. The adaptability of public sector banks to digital changes, coupled with the
potential for private sector banks to bridge the current gap, presents a dynamic landscape for the
banking industry. By strategically harnessing technology-related services, banks can achieve not
only enhanced profitability and performance but also a more resilient and customer-centric
banking environment.

Keywords: Digital Transformation, Banking Industry, Fixed Effect Panel Data, Bank’s
Profitability and Performance..

products, fostering customer growth and potentially
increasing bank revenue.

Studies by Rajan, (1992), Batiz-Lazo & Woldesenbet,
(2006), (Acharya & Yorulmazer, 2008) and (Zhao et al.,
(2019) also highlight that digitalization can enhance bank
efficiency, potentially improving their competitive
standing. While some earlier studies found a positive
correlation between digitalization and profitability Do et
al., (2022), the current study explores this relationship in
more detail.

1. INTRODUCTION:
Digital Transformation and Impacts:

Digital transformation, defined as leveraging digital
technologies to reshape business models and unlock new
revenue streams (Gartner, 2022; Wang et al., 2022), has
become a cornerstone of success in today's business
landscape. This trend, coinciding with the fourth
industrial revolution, permeates every aspect of life, and
the banking industry is no exception. Intensified
competition and the disruptive rise of FinTech companies
have made digitalization an imperative for banks globally.
As a result, most banks have now positioned digital
transformation as a core development strategy.

However, some studies present a contrasting perspective,
suggesting that digitalization can have negative
consequences for bank profitability (Ho & Mallick, 2010
and Arora & Arora, 2013). This viewpoint aligns with the
concept of the 'I'T productivity paradox,' which argues that

Studies suggest that information technology (IT) adoption ! ' i ¢
IT adoption doesn't always lead to a direct increase in

can be a strategic advantage for banks in several ways

(Taiminen & Karjaluoto, 2015; Verhoef et al., 2021). By
leveraging IT, banks can gain a deeper understanding of
customer behavior, leading to increased customer
satisfaction and stronger relationships. Online banking
offers a convenient platform for cross-selling financial
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performance Soh & Markus, (1995).

Several factors contribute to this paradox. Soh & Markus,
(1995) emphasize the importance of proper IT
management and skilled teams to translate Strategic IT
investments for enhanced efficiency. Additionally, Carr,
(2003) and Dehning & Stratopoulos, (2003) point out that
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the easy availability and rapid imitation of IT can erode
any competitive advantage a bank might gain from such
investments.

The impact of digital transformation on bank profitability
remains a topic of debate. While some studies suggest a
positive correlation, others highlight potential drawbacks.
This lack of consensus underscores the need for further
investigation, particularly in emerging economies like
India where digitalization is a relatively new phenomenon
within the banking sector.

This investigation explores the link between digitalization
and how profitable banks are in India. A clearer
understanding of these dynamics can empower various
stakeholders to make informed decisions. Banks can
optimize their digital investment strategies, investors can
select financially sound institutions, and policymakers can
craft regulations that promote responsible digitalization
within the banking industry, ultimately fostering financial
and economic growth in India.

Digital Shift in Indian Banking

The study also revealed that smaller banks and those with
a higher percentage of state ownership tend to have lower
profitability compared to their counterparts. However,
digitalization presents a promising solution, as it was
found to improve profitability specifically for these types
of banks. This underscores the urgency for state-owned
and small banks to champion digital transformation as a
key strategy to drive financial performance.

Further analysis delved deeper into the impact of
digitalization on bank costs and income. The results
showed that digitalization significantly reduces a bank's
cost-to-income ratio, indicating improved cost efficiency.
Additionally, digitalization helps banks generate more
non-interest income by enabling them to diversify into
new products and services beyond traditional offerings.
It's important to note that digitalization also leads to an
increase in employment costs, likely due to the need for
staff to support and operate the new systems.

This study contributes to the ongoing debate about
digitalization's impact on bank profitability in four key
ways. Firstly, it focuses on commercial banks in India, a
nation experiencing a surge in digital banking adoption
and emerging as a regional leader in financial
digitalization.

According to the Reserve Bank of India's Digital
Payments Index (RBI-DPI) for March 2023, digital
payments in India experienced a substantial surge of
13.24% compared to September 2022. The index value
rose from 377.46 to 395.58 in this period, indicating a
significant improvement and expansion in the digitization
of payment transactions.

The success of digital payments in India can be attributed
to a confluence of factors, with the Unified Payments
Interface (UPI) playing a pivotal role. Introduced in 2016,
UPI has been a key driver of the digital payment’s
revolution, accounting for approximately 84% of all
digital payments in India in 2022. This innovative
platform facilitates seamless account-to-account transfers
through QR codes and virtual IDs, connecting over 300

banks and benefiting more than 260 million nsers

worldwide. While UPI is a dominant force, other factors
like government initiatives promoting cashless
transactions, increasing smartphone penetration, and
attractive cashback offers have also contributed to the
widespread adoption of digital payments in India.

E-Commerce and Digital Banking Synergy

Fuelling the digital payments boom in India is the
widespread availability of the internet and smartphones.
This increased accessibility allows users to easily access
and utilize digital payment options. Furthermore, the
flourishing Indian e-commerce market, projected to reach
$200 billion by 2026 with a 31% CAGR, acts as a
significant driver. This growth translates to a rising
number of online shoppers in India, expected to hit 220
million by 2025. These online interactions naturally create
a demand for convenient digital payment methods.
Competitive Intelligence also provide a competitive
advantage and increase profitability to banks.Hanif et al.,
(2022).

Beyond e-commerce, a diverse range of private players
contributes to the vibrant digital payments ecosystem in
India. These players offer a variety of options, including
mobile wallets, UPI payments, and QR code-based
transactions, catering to a broader audience and further
accelerating digital payment adoption. India's digital
payment landscape has witnessed a remarkable surge in
recent years. This growth can be attributed to a powerful
confluence of factors: Government initiatives: Supportive
policies promoting cashless transactions have laid the
groundwork for digital adoption. Increased digital
inclusion:  Widespread internet and smartphone
penetration have empowered a larger population to
participate in the digital economy. E-commerce boom:
The flourishing Indian e-commerce market, projected to
reach $200 billion by 2026, has fueled the demand for
convenient digital payment methods. Beyond these
drivers, a vibrant ecosystem of private players offering
diverse options like mobile wallets, UPI payments, and
QR code-based transactions has further accelerated
adoption. Looking ahead, the future of digital payments in
India appears promising. The expected continued growth
in internet users and the e-commerce market size suggests
an even more robust digital payment landscape on the
horizon.

The Digital Payment Dashboard now covers 118 banks,
including public sector, private sector, regional rural
banks, and foreign banks. In FY 2021-22, these banks
processed a staggering 8,840 Crore digital payment
transactions. Furthermore, a high level of account seeding
was achieved, with 87.20% of current and savings
accounts linked to Aadhaar numbers and 81.05% to
mobile numbers. By examining this relationship, this
research contributes to the evolving understanding of
digitalization's impact on bank profitability. While
numerous prior studies have explored the benefits of
digital transformation for banks, the impact on
profitability remains a topic of discussion. Existing
research by scholars like Martin-Oliver & Salas-Fumas,
(2008), Arora & Arora, (2013), Wadesango & Magaya,
(2020a, 2020b), Dadoukis et al., (2021) and Do et al.,
(2022) highlights the lack of consensus on whether
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digitalization definitively increases or decreases
profitability. This study aims to address this gap by
examining the Indian context.

Furthermore, given the prominent role of the government
and large banks in India's banking system, the research
delves deeper by exploring whether the impact of
digitalization on profitability varies depending on a bank's
size and state ownership. These findings can be especially
valuable for policymakers seeking to design appropriate
policies to promote digital transformation across the
banking sector, with a particular focus on supporting
smaller banks with limited resources.

Finally, the study goes beyond simply establishing a
correlation between digitalization and profitability. It
investigates the specific mechanisms through which
digitalization affects bank performance.  Previous
research often overlooks these channels. This research
addresses a key gap by providing a holistic view,
examining both cost reduction and revenue growth
opportunities. We examine a range of variables, including
Net software, Communication Expenses to Total
Expenses, No. of ATM’s, No. of POS’s, Value of NEFT
Transaction, Value of RTGS Transaction, Value of
Mobile Transaction, No. of Credit cards Issued, No. of
Debit Cards Issued, to provide a more comprehensive
understanding of how digitalization impacts Indian banks.

Unraveling the IT Paradox in Banking

Technology has brought about many changes in the
banking sector Ozili, 2018. The productivity of banks
depends on the deliberate use of technology but there are
also risks and problems associated with the use of
technology in banking operations. In today’s dynamic
business environment, the role of Information Technology
(IT) in strengthening a firm’s competitiveness has
increased many folds. The trade-off between IT cost and
the benefits derived from IT gives us an interesting
Profitability paradox in the Banking Industry as well.
Berger, (2003). The word IT Paradox was first coined by
Robert Solow in 1987. Literature on the Profitability
paradox is vast in scope due to variation in results
produced by various authors who have attempted to
understand the impact of IT-related services and their
variables on the Profitability of the banking Industry.
These studies reveal many differences in the effects of IT
on the profitability of banks Ho & Mallick, (2006). The
persistence of inconclusive empirical evidence of the
impact of IT on the banking sector’s profitability and the
surprising presence of profitability paradox indicate the
existence of unsolved problems. To add to the paradox,
the adoption of banking technology is not a
straightforward process because the sector is open to risks
of cyber frauds, non-performing assets, infrastructural
curb delays and traditionally small reliance on
technological developments.

This research attempts to address this knowledge gap and
investigates the impact of different services and
components of IT on the profitability of banks in India.

Regarding the theoretical principles in the bank
performance paradox, (Athanasoglou et al., (2008)
applied Market Power (MP) and Efficiency Structure (ES)

in bank performance and its related concepts. ES theory

proposes that improved management efficiency and scale
proficiency may lead to higher concentration and greater
profit because of lowered charges and economies of scale.
Habib & Hasan, (2017) showed that cost efficiency
enables banks to grow further and obtain a higher market
share. These two points have resulted in researchers
discussing cost efficiency in technology as a pivot point.
There are mixed reviews in the literature regarding the
effect of technology on the profitability of the banking
sector.

There are two ways by which a firm can grow. One is
through the reorganization of inputs based on the
technology adopted by the bank. The second is by banks
adopting state-of-the-art technology and consequently
shifting their production paradigm. In either case,
technological change leads to growth. The launch of
mobile wallets and internet banking as a fallout of rampant
smartphone use has mutated banks into fully digitalized
systems and increased the speed of the banking processes
Ozili, (2018). Instant payment delivery, easy accessibility
to comprehensive market information and economies of
scale, enabled by modern banking systems lead to high
revenue and low fees (Akhisar et al., 2015).

A few studies have shown that both revenue growth and
cost savings can be achieved by judicious IT Investments
Kulatilaka & Venkatraman, (2001), (Sambamurthy et al.,
(2003); however, the relative impacts of IT on revenue
growth and cost savings continue to remain unknown. It
is important to know if the revenue growth pathway is
more profitable than the cost reduction pathway, to
prioritize IT projects that have varying levels of revenue
generation and cost reduction potential.

In light of the above understanding, the problem to be
addressed can be summarised in two questions:

1. How far do technology-based services affect the
profitability and performance of Private and Public Sector
banks in India

2. Overall model of determinants on bank-specific
characteristics and technology-Driven services variables
impacting profitability and Performance.

To answer the above questions, the relationship between
technology tools and their impacts on the efficiency of the
banking sector in India must be analyzed in detail.

The objectives of the study are to identify the technology-
driven factors in the Indian Private and Public Banking
Sector, and to study the role of technology service factors
and bank-specific factors in a bank’s profitability, this
study addresses the gap in the understanding of how
technology services have impacted on the profitability
measures in the banking industry in the past 15 years. The
study is designed based on the following understanding
obtained from the literature survey and related analyses.

Based on the analysis, the major finding of the study was
public sector adoption towards technology-driven is high,
concerning the private sector banks in India, there has
been time variation in the adoption process, but overall
model fit of 81.3% was high for the public sector with
various control variable (bank-specific characteristics) in
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place. Competitiveness and other competitive changes in
technology will lead to a change in the private sector
banks, where the persistence in the adoption of
technology-driven revenue is low, as public sector banks
have adopted the technology-driven and bank-specific
characteristics that will lead to their future way in
profitability and performance. Also based on the overall
model fit, including both types of banks, the model with
respective bank characteristics and technology-driven
service will be more adaptable in the future where the
overall model fit is 77.6%. Technology-driven variables
like POS transactions and mobile transactions are
significant contributors towards determinants of banks'
performance and profitability in the long run. The study
can be answered in two ways, based on the conclusion the
profitability paradox can be diminished concerning the
technology adoption, and in the long run, the technology
adoption process will lead to superior bank performance
and profitability. The public sector can perform more than
private sector banks if they adopt technology-driven
service with their customer base, where the customer base
is very high which leads to performance elevation and in
turn it will increase the profitability of the banks. As the
competitiveness toward private sector banks is very high
from foreign banks in the space, this can be the future
scope of the study. Various other variables in bank-
specific characteristics can be adopted in future studies.
The rest of this paper will have a pattern, Section 2
provides a detailed review of the literature, Section 3
provides methodology adoption in the paper, and Section
4 and Section 5 deal with empirical results and conclusion.

2. REVIEW OF LITERATURE:
Information Technology and firm profitability:

A significant body of research has explored the link
between IT investments and the profitability of firms
(Melville et al., 2004; Piccoli & Ives, 2005; Masli et al.,
2011; Arora & Rahman, 2016). Despite this, there is, as
yet no consensus on whether IT can be a source of
competitive advantage.

The rise of digital technologies like software, mobile
banking, and FinTech solutions caters to evolving
customer demands in areas like big data, mobile finance,
risk management, and online financial services Chen &
Zhang, (2021). Inresponse, banks are actively embracing
these advancements and transforming their operations.
This includes restructuring distribution channels,
revamping sales and service processes, and adapting
human resource policies and training programs to keep
pace with the digital landscape Forcadell et al., (2020)

Despite extensive research on digitalization's impact on
general business productivity, the specific link to bank
profitability remains under-investigated, with existing
studies yielding mixed results. This gap can be attributed
to two key challenges.

Research on digitalization's impact on bank performance
presents two opposing perspectives. The 'productivity
paradox' casts doubt on the assumption of a
straightforward link between digitalization and
profitability. This viewpoint is supported by several
empirical studies, primarily conducted in the US Markus

& Soh, 1993. For example, Beccalli, (2007) found a weak
association between technological innovation and
European bank performance between 1995 and 2000.
Similarly, Martin-Oliver & Salas-Fumas, (2008) observed
no significant impact of technology adoption on profits for
Spanish banks. Furthermore, studies by (Ho & Mallick,
2006) and (H. Arora & Arora, 2013) suggest a potential
negative effect of technology on efficiency and
profitability for US and Indian banks, respectively.
Adoption of m-payment like to be big challenge and it
serve as the important stimulus for any information
technology development in Bangladesh Gani et al.,
(2022). Improvement in payment order also provide a
competitive edge towards banks profitability and it has
further development Sretenovic & Kovacic, (2020)

The 'IT strategic opportunity' perspective presents a
contrasting view. It argues that digitalization empowers
banks to achieve strategic goals, such as cost management
or enhancing quality and income. De Bandt & Davis,
(2000) support this notion, emphasizing digitalization as
a strategic tool. Beccalli, (2007) further suggests that
competitive advantage can arise from various
organizational capabilities fostered by digitalization,
including reduced transaction costs, product innovation,
and improved management practices. This perspective
argues that studies finding an insignificant impact of
digitalization on bank performance might overlook these
indirect benefits. These benefits could include improved
product and service quality, enhanced customer
relationships, and increased speed and responsiveness.
The author concludes that digitalization can deliver
substantial benefits, but careful analysis is required to
capture its full impact.

Research suggests that digital transformation can enhance
bank profitability through several key mechanisms.

Improved Customer Relationships: Studies by Taiminen
& Karjaluoto, (2015) show that digital platforms foster
stronger customer relationships. By simplifying the
process of searching for and switching banks, these
platforms can expand a bank's customer base.
Additionally, features like online customer care services
provide multiple communication channels, allowing for
easier and more active interactions between banks and
customers (Verhoef et al., 2021)

Increased Efficiency: Zhai et al., (2022) demonstrate that
technology-intensive banks can serve a larger customer
base simultaneously, leading to improved performance.

Revenue Growth: (Oikonomou et al., 2023) suggest that
digitalized banks benefit from increased revenue due to
additional online sales channels that facilitate cross-
selling of bank services. (Sheth et al., 2022) further
emphasize the role of effective Al integration in
optimizing banking processes and fostering service
exclusivity, potentially leading to higher revenue streams.

Deposits Growth: (Kwan et al., 2021) highlight the trend
of customers shifting towards banks with stronger IT
infrastructure during the COVID-19 pandemic. This
suggests that such banks may experience higher deposit
inflows.
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Digitalization empowers banks to not only expand their
product offerings but also replace traditional products to
address evolving market demands, ultimately enhancing
their competitive position. (Porter, 1985) emphasize
information technology as a key tool for building a
competitive advantage. Research by (Batiz-Lazo &
Woldesenbet, 2006b) supports this notion, demonstrating
how technology adoption fosters efficiency and larger-
scale operations, both of which contribute to a bank's
competitiveness. Similarly, (Zhao et al., 2019b) found
that Chinese banks leveraging technological innovation
improved their competitive standing by facilitating
collaboration with new businesses, establishing new
customer communication channels, implementing new
service standards, and creating novel revenue models.
(Kolodiziev et al., 2021) further strengthen this argument,
suggesting that digital transformation enhances a bank's
competitive capacity, leading to significant growth in
income, assets, and deposit and loan volumes.

Digitalization empowers banks to make better lending
decisions by facilitating the selection of more
creditworthy ~ borrowers, ultimately reducing loan
defaults. This is achieved through the use of digital tools
like predictive analytics, which can help banks gain a
deeper understanding of their customers and improve loan
approval processes. For example, (Agarwal & Hauswald,
2006a) suggest that digital tools can be used to develop
more robust credit scoring systems, addressing
information asymmetry and enhancing bank productivity.

Furthermore, digitalization helps mitigate risks associated
with lending.  Scholtens, (2009) argues that digital
information systems created during the digital era can
strategically reduce information asymmetry and adverse
selection risks, leading to better lending decisions and
overall bank performance. Emphasizing the causal
relationship: (Pierri & Timmer, 2020) reinforce this
notion, finding that banks with greater technology
investments during the global financial crisis exhibited
lower rates of non-performing loans and increased credit
growth.

It's important to acknowledge that digitalization is not
without its challenges. (Xin & Choudhary, 2019) present
a game theory model suggesting that the possibility of
implementation failure for digital initiatives can create
cost-based differentiation. In competitive markets like
banking, this could potentially lead to higher expected
profits from successful digital investments.

Challenges in Measuring Bank Digitalization: Existing
research employs various proxies to gauge a bank's
digitalization level. Some studies, like (Rozhkova et al.,
2020), and (Wijayanti et al., 2021), use the adoption of
digital tools like internet banking, ATMs, and mobile
payments. Others, like (Beccalli, 2007) consider IT
capital investment(Dadoukis et al., 2021b) utilize the ratio
of technology and communication expenses to total
operating expenses, even employing a dummy variable
based on this ratio. A more recent approach involves text
mining to create a Digital Transformation Index reflecting
a bank's digitalization level (e.g., (Cao, 2022); (Kriebel &
Debener, 2020a)).

IT capabilities include: (i) tangible resources comprising
physical IT infrastructure (like servers, communication
technologies, databases etc.), (ii) human IT resources
(both technical and managerial), (iii) intangible resources
such as knowledge assets, customer orientation and
synergy, and (iv) relationship assets that include trust,
mutual respect and understanding between business and
IT personnel (Ross et al., (1996); (Bharadwaj, 2000);
(Chae et al., 2014); (Saunders & Brynjolfsson, 2016a)).
The ability of a firm to effectively use these assets
together with other firm resources creates firm-wide IT
capability ((Bharadwaj, 2000)).

The persons who doubt argue that although IT used to be
a source of competitive advantage in its early days when
it was expensive and not available to everyone, it is a
necessity now. Standardization and homogenization of IT
systems (like ERP), low costs of computing, outsourcing
of IT infrastructure and applications, and proliferation of
the Internet have made advanced IT systems available to
firms that could not have afforded such systems in the past
((Bakos, 1991); (Chae et al., 2014)). (Carr, 2003)
compared IT with other broadly available facilities like
electricity and railways and suggests that just as
companies do not devise a strategy based on their usage
of electricity, firms should avoid formulating strategies
that are based on IT since it is affordable and accessible to
everyone and, therefore, does not provide a competitive
edge.

On the other hand, proponents of IT believe that the way
in which IT is deployed affords a competitive advantage
to firms. A significant body of literature supports
importance of IT by exploring the mechanisms by which
IT delivers value ((Sambamurthy et al., 2003b); (Mithas
& Lucas Jr, 2014)) and circumstances in which IT results
in superior profitability. Proponents of IT also argue that
several of the benefits delivered by IT are non-financial.
For example, IT makes firms more agile, thereby
enhancing their capabilities to respond effectively in the
fast-changing business environment ((Sambamurthy et
al., 2003b). IT also improves corporate governance by
reducing information symmetry between the company
management and the sharcholders Lattemann, (2005).
Thus, apart from its direct impact on productivity and
profitability, IT also creates intangible value, which has a
positive impact on the future performance of firms.
Capital markets recognize this future growth potential
created by IT and, therefore, give a higher valuation to
firms with superior organizational IT capabilities
((Saunders & Brynjolfsson, 2016b)).

Although several studies at the aggregate level have
explored the link between IT and financial performance,
little attention has been paid to similar studies at the
industry level. The importance of IT is different in
different industries and, therefore, it is important to
examine the link between IT capability and firm
performance at the industry level.

In the present research, we explored the link between IT
capability and firm performance in the banking sector in
India through data-based research.
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Purpose of Technology Intervention:

The goals of technology interventions include the
reduction of costs of doing business, enhancements in
business productivity and better management of business
risks. The implementation of technology requires a
phased approach, which would help stagger capital
investment, align the system with the business needs,
provide the flexibility to incorporate user feedback, and
identify a key theme for which the technology is
leveraged.

The chosen technological tools must help build
interphases that do more than record the transaction. They
must be able to collect pertinent information that goes
beyond meeting reporting needs. Different technological
tools can be adopted across different parts of the banking
value chain. Technology adoption must enable credit
scoring, develop customer insights beyond meeting the
regulatory reporting objectives, manage business
performance and efficiencies, and collect enormous
amounts of data.

The actualization of technology infrastructure requires a
commercial mindset, a positive policy approach,
incentives for capital expenditure, developments of BC &
BF models, outsourcing and the development of a Credit
Bureau for better management of the business. There is
also a need to build industry standards and collaboration
between various stakeholders to ensure success.

Hypotheses of the study:

The economic impact of IT adoption is a critical area of
research, with numerous studies exploring its significance
((Melville et al., 2004b), (Wade & Hulland, 2004). While
strong IT capabilities are generally seen as a
competitive advantage for companies, research on the
link between IT adoption and bank profitability has
yielded mixed results across various countries
(Swierczek & Shrestha, 2003; Shu & Strassmann, 2005 ;
Mia et al., 2007; Beccalli, 2007; Hernando & Nieto,
2007, Ciciretti et al., 2009; Stella, 2010).

In theory, adopting new technologies that streamline
processes should lead to increased productivity and cost
savings.  Past Literature also support this notion,
highlighting the internet and related technologies as
significant drivers of change in financial service delivery.
Therefore, increased investment in IT infrastructure that
improves operational efficiency is expected to result in
positive financial outcomes, such as improved return on
assets, net interest margin, or net profit margin.

The impact of IT on a bank's operational efficiency and
profitability isn't one-size-fits-all. Several factors unique
to each bank can influence the outcome. Furthermore, just
adopting IT doesn't guarantee a profit boost. As Matthew
& Ibikunle, (2012) point out, IT itself doesn't generate
profits directly. The key lies in how strategically a bank
leverages IT to achieve its goals. Lowering operating
costs is a major reason why banks invest in IT, expecting
it to boost profits. However, a study by Ou et al., (2009)
examining ATM usage in 35 Taiwanese banks from 1992
to 2001 found surprising results.

They discovered that self-service technology, particularly
ATMs,_ did not necessarily lead to improved cost

efficiency for the banks. While some research shows a
positive impact. Beccalli, (2007) found IT investment
boosted profits in a study of European banks, but also
noted upfront costs for hardware and software can hold
profits back. Similarly, Swierczek & Shrestha, (2003)
observed increased productivity with IT investment in
Asian-Pacific banks.

However, their study also revealed that the link between
IT infrastructure and productivity was weaker in Japanese
banks compared to others in the region. In contrast to the
findings in Japan, Shu & Strassmann, (2005) studied US
banks and concluded that IT adoption was the most cost-
effective investment. They found it delivered a higher
return on investment compared to other expenses like
interest, non-interest costs, staffing, and overall operating
expenses. These contrasting results suggest that economic
conditions might significantly influence the relationship
between IT adoption and a bank's profitability.

Based on the review of the literature, the present study
tested the following hypotheses:

Ho: There is no significant relationship between bank-
specific variables and bank profitability.

Hoi: There is no significant relationship between
Information technology-related factors and bank
profitability.

3. RESEARCH METHODOLOGY
3.1 Data and Sample:

This study was descriptive and aimed at understanding
and analysing the secondary sources of the banking sector
in India. The study included various banks such as public
sector banks and private sector banks that operate in the
Indian banking sector. In this study, 30 banks were
chosen to test the objectives of the study. The study
covered bank data that spanned the period between March
2009 and Dec. 2023. The data for the study was obtained
from the Prowess 1Q database and Annual reports of all
the banks involved in the study. A literature advocated
that panel analysis has the power to control for individual
heterogeneity and multicollinearity of the sample.
However, this study is different from various studies in
the existing literature, in India all the studies commonly
check for the determinants for bank efficiency and
performance (Al-Homaidi et al., 2018, Singh & Sharma,
2016, Reddy & Malik, 2011) in this study we have
compared the private bank's adaptability and public bank's
adaptability in the commercial segment. The period taken
by analysis March 2009 to March 2023 which is also
unique in the study. The present scope of the study is a
way of extension of studies, by adding technology-driven
service and its impacts on the bank profitability.

Panel Data - Fixed Effect model:

The panel data structure was created with both cross-
sectional data and longitudinal datasets. The data was for
30 Banks with 22 Variables and for 13 years. The study
used an unbalanced panel data structure. The Panel Data
model was used to increase the sample size, to understand
the dynamics of the cross-sectional units over time, and to
understand the time-invariant variables in the study. The
study focused on how the technology services variables
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and bank-specific variables contributed to the profitability
and performance of the banks in India. The proxy used in
the study for bank profitability was ROA (Return on
Assets) and the proxy for Bank performance was ROE
(Return on Equity). The general format for the panel data
regression was:

Vit =0 + Xnt+ €t «ovenneenneneenneenneneennes (1)

Where, ynrefers to the (ROE) and (ROA) as the dependent
variables in the study, o, is the intercept term on the
explanatory variables, is a K x 1 vector of the parameter
to be estimated, and the vector observation is Xy which is
1xK, t=1; n=1... N., the operational format of the model
is explained below:

Fixed Effects models explicitly account for the effects of
firm heterogeneity. To know the fundamental relationship
between variables and links between the technology
services, this study used the Panel data regression
approach. The panel approach is suited to determine the
relationship between variables Reed et al., (2011).

Any functional linear model can be used to identify
various connections and links; one such model is the Panel
Data Approach as is evident from the literature Menicucci
& Paolucci, (2016). The literature advocated Panel data as
an efficient econometric estimate to control individual
heterogeneity and multicollinearity during the analysis of
Banking profitability factors vis-a-vis technology-based
service and factors. At the initial stage of the study, all
assumptions were examined based on linear regression.

Various studies have used the Panel Data Approach
(Chowdhury et al., 2017; Masood & Ashraf, 2012). To
form a panel data series we used Cross section ID series
as Banks and Data Series as Year. The study used ROA
and ROE as the two proxies of profitability in the banking
sector (Al-Homaidi et al., 2018). The study used a fixed
effect model to explain the profitability of banks and the
random effect model for productivity Narwal & Jindal,
(2015)

Baseline research model

As there is a mixed view on profitability paradox exists in
public banks and private banks in India, and there is no
study confined to study a particular type of bank’s
profitability paradox. So, to analyse and estimate the
relationship between Investment in IT and its impact on
the public Indian banks and private banks are vital at this
period. And there is no study conducted after covid
pandemic, where many digital economy tools are utilized
by customers in banks. For detailed analysis, we are
adopting a basic model of Beccalli, (2007):

Ry = ag + ayITServices;, + a,BankChart.;.+ e,

Where, R;; is the either return on assets (ROA) / (ROE) or
Profit efficiency of bank i in peri t. ITServices;; Where it
is the information technology variables related to the
bank's and BankChart.;; it is the bank-specific variables
in the study. It is important because it drives the growth of
the banks Ghosh, (2016). e;, is the white noise error term.
The model is estimated using panel regression.

Profitability variable

ROA is proxy for Profit efficiency are meant for different
way, ROA checks whether the banks utilized its resources
in a maximum manner to earn income and on other hand,
profit efficiency shows with the given output, whether
banks can be able to earn maximum profit. ROE is also a
proxy for profit efficiency of the banks, ROE checks
whether shareholders return are delivered efficiently.
(Bouzgarrou et al., 2018; Roy & Thangaraj, 2020, Al
Mamun et al., 2023)

Bank IT services variables

BankChart.;; are important variables, that represent the
IT adoption process of the banks, there are various studies
used various proxy for bank’s adoption process this
literature, (Rozhkova et al., 2020, Wijayanti et al., 2021)
used internet banking, ATM, Mobile payment in the
country are measure of I'T adoption variables. The volume
of internet banking (RTGS, NEFT, POS) transaction as
variables in the study. Beccalli, (2007)and (Dadoukis et
al., 2021b) has used IT and communication expenses as
also a proxy for IT adoption in the banks that leads to
increase the profit efficiency of the banks.

Bank-Specific Characteristics variables:

As these studies in the literature, pointed out bank-specific
characteristics as control variables for the bank’s
performance.

Table no 1
Table No 1 M
easurem ) .
ent for the Meaning and literature
Variabl on this variable
Variables ariaples
Dependent Variable

Proxy for profitability
Net Profit | of the banks (Capraru

Return on after and Thnatov  2015),
Assets tax/Total Adelopoetal.,2018,
Assets Bouzgarrouetal.,2018,
*100 Roy paper), Marijana et
al. (2012)
Proxy for the
(Net profit profitability —of the
after banks  (Capraru and
Return on Thnatov 2015),
. tax/Total
Equity Equity)*1 Adelopoetal.,2018,
081 ¥ Bouzgarrouetal.,2018,

Roy paper), Zouari-
Ghorbel (2014)

Independent Variable — Bank-Specific variables

Total Loan as | (Total

Percentage of | Deposits/T

Total otal

Deposits Assets) Chowdhury and Rasid
(TLTD) *100 (2017),

Total Loans | Total Banna, Ahmad, and
as a | Loans/Tot | Koh2017
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percentage of | al  Assets
Total Assets | *100

(Net Non-
Net Non- | Performin
Performing g Petria, Capraru, and

Assets as a | Assets/Tot | Thnatov 2015
percentage of | al Loans)
Total Assets *100

(Total
Total Operating
Operating Expenses/

Expenses to | Total
Total Assets | Assets)

(TOETA) *100 Petria et al. (2015)

Equity Total
Capital to | Equity
Total Assets | Capital/To
(ECTA) tal Assets | Bose et al. (2017)

Bank Size | In (Total

(BS) Loans) Bose et al. (2017)

Olalere, Bin Omar, and
Kamil 2017, Marijana et
al. (2012), Petria et al.
(2015), Anbar & Alper,
2011; Bougatef, 2017;
Liquidity Francis 2013; Ongore &
Assets/Tot | Kusa, 2013; Pasiouras
Current Ratio | al & Kosmidou, 2007;
(Liquidity Assets*10 | Rani & Zergaw, 2017;

Ratio) 0 Rjoub et al., 2017)
Total
Assets  of
ith
Bank/Tota
1 Assets of

Concentratio | Banking

n Ratio (CR) | Industry Petria et al. (2015)

Non-
Interest
Income/To
tal
Diverisificati | Operating
on Ratio Income

Sufian 2011

Quick
Quick Ratio | Assets/Tot
(Liquidity al Assets *

Ratio) 100 Robin et al. (2018)
Operating
Income/To
Asset tal Assets | Robin et al. (2018),
Management | * 100 (Yahya et al., 2017)
Bank TIanture'llh Kapaya and Raphael
. ogarithm (2016
Lending (BL) of  Loans )

and
Advance
Independent  Variables —  Technology-Related
Variables
Software
Net Software | purchased | Boateng
to Total | / Total | (2020),Rozhkovaetal.
Assets Assets*10 | (2020),Wijayantietal.
0 (2021)
Telecomm Beccalli  (2007) and
Communicati . Dadoukis et al. (2021)
unication
on Expenses Expenses / Boateng
to Total Toi)al (2020),Rozhkovaetal.
Expenses Expenses (2020),Wijayantietal.
p (2021)
Value of
NEFT . Transactio | Sujeesh Kumar 2013
Transaction N
Value of
RTGS . Transactio | Sujeesh Kumar 2013
Transaction N
Boateng
Numbers (2020),Rozhkovaetal.
No of ATMS of ATMS (2020),Wijayantietal.
(2021)
Boateng
No. of Debit gf:&‘fer of | (2020).Rozhkovaetal.
Cards Cards (2020),Wijayantietal.
(2021)
Boateng
No. of Credit Ig:ergier of | 2020) Rozhkovaetal,
Cards Cards (2020),Wijayantietal.
(2021)

This study adopts the Fixed Effect model (FEM) to
estimate the model (1). To estimate model (1), this study
utilizes the Fixed Effect Model (FEM). FEM offers
several advantages over alternative regression methods
like Ordinary Least Squares (OLS) regression and
Random Effects (RE) models), it considers certain
unobserved characteristics within the groups that don’t
change and affect the result. If any of these characteristics
missing in the analysis, the result is misleading the model
so Ordinary least square is not possible for this study,
FEM has more stable factors than REM so the suitability
of the understanding bank's performance on the major two
independent variables will lead to FEM is a better model
of the study. As shown in Gujarathi 2009, the FEM model
transforms the fixed effect through differencing and
demeaning the variables to remove them from the model.
The FEM assumes that there is a correlation between the
fixed effect dependent variables and independent
variables, which estimates the model are unbiased, where
there may be bank-specific variables that may have a
correlation with each and with the dependent variable, so
we have adopted FEM in our study.
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To verify the suitability of the Fixed Effects Model (FEM)
in this study, we conducted a Hausman test. This test
assesses whether the unobserved fixed effects are
correlated with the independent variables. If the null
hypothesis of the Hausman test is rejected, it suggests that
the FEM is the appropriate choice.

Table 2 summarizes the descriptive statistics.

Data Analysis and Interpretation:

Empirical Results:

Summary of Descriptive Statistics:

Table 2. Descriptive Statistics for all Selected Private and Public Banks - India
N 1)1
;/r RRTTN(T)E C D E|C|n|n L L L 11
a OOLLNECBLOIQABTMNRMAPnn
blAETTPTTSRNVRSLSTETOTODC
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e A B M S
F T|S
6|9 1 1 1
v 0]3 ol 7 217 ol 31212]311 3 00 ) 9 6|67 )
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A%
al
ue

Source: Author

Significant at 5% level.

ROA (Return on Assets):

Mean: 0.652, indicating the average ROA is positive.
Standard Deviation (S.D.): 1.020, suggesting some
variation in ROA values. Skewness: -1.515, indicating the
distribution is left-skewed (more values on the right, tail
on the left). Excess Kurtosis: 4.096, showing a leptokurtic
distribution (peakiness with heavy tails). JB Test P-Value:
0.000, the distribution is normal.

ROE (Return on Equity):

Mean: 3.310, a positive average value for ROE. S.D.:
6.150, indicating substantial variation in ROE. Skewness:
0.745, a right-skewed distribution. Ex. Kurtosis: 6.548, a
highly leptokurtic distribution. JB Test P-Value: 0.000,
the distribution is normal.

TLTA (Total Liabilities to Total Assets):

Mean: 60.100, the average ratio value. S.D.: 7.200,
indicating variability in the TLTA ratio among different
observations.  Skewness: -1.889, a left-skewed
distribution. Ex. Kurtosis: 4.849, indicating leptokurtosis.
JB Test P-Value: 0.000, the distribution is normal.

TLTD (Total Liabilities to Total Deposits):

Mean: 97.500, the average TLTD ratio. S.D.: 267.000, a
high level of variability. Skewness: 5.694, a highly right-
skewed distribution. Ex. Kurtosis: 33.659, indicating an
extremely leptokurtic distribution. JB Test P-Value:
0.000, the distribution is normal.

NNPA (Net Non-Performing Assets):

Mean: 2.500, indicating the average NNPA value. S.D.:
2.610, showing a fair amount of variation in NNPAs.
Skewness: 1.883, a right-skewed distribution. Ex.
Kurtosis: 4.076, a leptokurtic distribution. JB Test P-
Value: 0.000, the distribution is normal.

TOETA (Total Operating Expenses to Total Assets):

Mean: 7.040, the average TOETA ratio. S.D.: 1.250,
indicating some variability. Skewness: 0.660, a slightly
right-skewed distribution. Ex. Kurtosis: 1.333, a
platykurtic distribution (less peaked than a normal
distribution). JB Test P-Value: 0.000, the distribution is
normal.

The remaining variables follow the same pattern, with
their respective means, standard deviations, skewness,
and kurtosis values. Notably, all variables have a JB Test
P-Value less than 0.05, which indicates that the variables
follow a normal distribution.

BL (Bank Loans) and CONR (Consolidated Net
Revenues) are the most right-skewed variables,
suggesting a distribution with a long right tail.

TLTD, CONR, and BL have the highest excess kurtosis,
which means their distributions have heavy tails and are
more peaked compared to a normal distribution.

DIV (Dividends) has the highest standard deviation
relative to its mean, indicating a wide dispersion of values.

Correlation Matrix:

Table 3. Correlation Matrix among

Different Variables.
el I TIT NS [E cl, Nofe (2R ||
OOLLNECBLOIQABETMETMAPDn
AETTPTTSRNVRSLSOTFGOTOCC

A |D|A A R F A B |M|S C
A T S

R

o |1

A
0.

R 5

(0] 4 1

E |6
6
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9 13 5 6 |6 717 9 4 |1 6 2 |5 ) 3
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Bold Value Significant at 5% Level

DVROA Correlates with DVROE at 0.5466, indicating a moderate positive relationship and has low positive correlations
with TLTA and TLTD. It also Shows negative correlations with NNPA, TOETA, ECTA, and BS, suggesting as DVROA
increases, these variables tend to decrease. DVROE has already been compared with DVROA and Exhibits a slight positive
correlation with TLTA and TLTD. It also shows slight negative correlations with NNPA and TOETA, and a moderate
negative correlation with ECTA. TLTA Shows a very low positive correlation with TLTD and NNPA. It also has a slight
negative correlation with TOETA and a weak negative correlation with ECTA and BS. However, it is nearly uncorrelated
with LR, CONR and DIV.

TLTD exhibits low positive correlations with NNPA and a near-zero correlation with TOETA. It also shows very low
negative correlations with ECTA and BS and is nearly uncorrelated with LR and CONR. NNPA is slightly negatively
correlated with TOETA and moderately negatively correlated with ECTA. It also shows low negative correlation with BS
and is nearly uncorrelated with LR and has a very low negative correlation with CONR.

TOETA shows moderate to low negative correlations with ECTA and BS. It also is nearly uncorrelated with LR and has a
very low negative correlation with CONR. ECTA has a moderate negative correlation with BS and is nearly uncorrelated
with LR and has a low negative correlation with CONR. BS shows very low correlation with LR and a low positive correlation
with CONR.

Table 4 Model

Estimation Result
Summary Private Banks
ROA ROE
D.V. Fixed Random Fixed Random
Co.e f Prob. Co.e f Prob. Co.e d Prob. Co.e £ Prob.
ficie Value ficie Value ficie Value ficie Valu
Variables nt v nt nt nt ¢
24.14 15.51 83.48 18.63
Constant Term 7 0.000 | 3 0.000 |1 0.001 | 8 0.575

Bank Specific Factors

TLTA 0.180 | 0.000 | 0.124 | 0.005 | 1.088 | 0.000 | 0.293 | 0.406
TLTD 0.002 | 0370 | 0.001 | 0513 | 0.024 | 0.035 | 0.015 | 0.148
NNPA 2162 | 0.035 | 1219 | 0233 | 6.971 | 0.167 | 5.875 | 0.476
TOETA

0.167 | 0.000 | 0.167 | 0.000 | 0.243 | 0.209 | 0.459 | 0.138
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ECTA 0.244 | 0.000 | 0.083 | 0.083 | 0358 | 0.218 | 0.099 | 0.796
BS 10.55 ; 60.89 20.00

8 0.000 | 7.364 | 0.005 |7 0.000 | 2 0.346
N 14.12 ] 30.10 120.1

6 0.156 | 3302 | 0.726 | 8 0540 | 54 | 0.114
CONR 2370 | 0.023 | 1381 | 0.183 | 7.378 | 0.150 | 5.200 | 0.534
DIV ) -

0.001 | 0.801 | 0.000 | 0.945 | 0.005 | 0.769 | 0.022 | 0.446
QR 14.07 29.96 120.0

4 0.157 | 3345 | 0723 | 4 0542 | 66 | 0.115
AS 0.749 | 0.000 | 0.833 | 0.000 | 1.449 | 0.000 | 0.763 | 0.112
aL 10.00 62.08 20.67

2 0.001 | 7.134 | 0.007 |3 0.000 | 9 0.329
Technology-Drive
Factors
NETSOF 0210 | 0333 | 0.192 | 0352 | 0.567 | 0.597 | 1.308 | 0.431
CMTA ] ; 4322 10.02

0.689 | 0.590 | 0.593 | 0.522 | 4 0.000 | 7 0.179
NEFT 0.011 | 0.652 | 0.006 | 0.748 | 0.268 | 0.023 | 0.001 | 0.994
RTGS

0.052 | 0.019 | 0.063 | 0.005 | 0.028 | 0.794 | 0.007 | 0.968

Mobile Transaction 0.050 | 0.000 | 0.006 | 0.405 | 0.075 | 0.237 | 0.070 | 0.195

ATM 0.076 | 0.035 | 0.154 | 0.030 | 0.848 | 0.030 | 1.723 | 0.003

POS Transaction 0.006 | 0.803 | 0.029 | 0.083 | 0.054 | 0.668 | 0.111 | 0.410

Debit Card 0.049 | 0.041 | 0.009 | 0449 | 0329 | 0.047 | 0.015 | 0.873
Credit Card 0.003 | 0.950 | 0.044 | 0210 | 0.038 | 0.870 | 0.533 | 0.059
R-Squared

Within 0.769 0.737 0.538 0.297
Between 0.349 0.946 0.117 0.707
Overall 0.556 0.827 0.217 0.593
F-Statistics/Wald  chi- 32.19 1040. 11.25 318.0
Square 0 610 0 60
Prob (F-Statistics) 0.000 0.000 0.000 0.000
Durbin-Watson 0.568 0.543 0.985 0.689
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Hausman Test (FE Vs.
RE) 0.025 0.035

HO: The Random-
Effect model is | Fixed Effect model is | Reject | Fixed Effect model is | Reject
efficient preferred ed HO | preferred ed HO

Empirical Results:
Private Sector Banks

To investigate further relationships between the ROA Equation (1), by the method of Panel Data regression. The results is
shown in Table (4) ROA with Fixed and Random effects was estimated. The independent variables TLTA, NNPA, TOETA,
ECTA, BS, CONR, AS, and BL under bank-specific variables are significant towards the contribution of the dependent
variable ROA under the Private sector banks concerns. A fixed effect model was adopted due to the rejection of HO in the
Hausman test, as we have adopted a fixed effect in our study, which considers the unobserved banks fixed effect in all
regressions. Under the technology-driven factors in the model, RTGS, Mobile Transactions, ATM, and Debit cards. This
suggests out of 21 variables 12 variables are significant and we can strongly suggest that for any private banks in India, the
realized technology and adoption of the technology will lead to an increase in the Return on Asset (Performance), which is
in turn, an increase the Return on Equity (profitability) of the bank in the long run. Under the ROE equation (2), ROE, bank-
specific characteristics TLTA TLTD BS AS BL are significant. ROE, Technology-driven factors, CMTA, NEFT, ATM, and
Debit Cards are significant. In both the models, bank technology-driven factors are significant over banks profitability
(ROE) and banks performance (ROA). Under the technology-driven factors for both profitability and performance, ATM and
No. of debit cards are significant, both the services are started way back in years but it serves the purpose of profitability and
performance of the banks. As Durbin Watson's statistics are satisfying conditions for both the models in the study. The
Overall R-square was high for ROA as the dependent variable with 55.6%. The significance of technology-driven factors
and bank-related characteristics creates overall development in the bank's profitability and bank performance. This result for
private sector banks suggests the adoption of technology-driven services with bank-specific determinants leads to better
profitability and performance of the banks. The results are in line with existing literature in India namely (Roy & Thangaraj,
2020 and Al Mamun et al., 2023).

Table 5 Model Estimation
result summary Public Banks
ROA ROE
D.V. Fixed Random Fixed Random
Prob
Coeff | Prob. Coeffi | Prob. Coeffic | . Coeffi | Prob.
icient | Value | cient Value ient Valu | cient Value
Variables e
] ] 0.97
Constant Term 0.053 | 0991 | 5528 |0.068 |-2.086 |0 63.811 | 0.105
Bank Specific Factors
0.74
TLTA 0.002 | 0955 | 0.040 | 0245 |-0.166 |2 1,194 | 0.007
0.02
TLTD 0.000 | 0921 |0.000 | 0347 |0.007 |8 0,001 | 0365
0.00
NNPA 0407 | 0660 | 0.584 | 0422 |49.159 |0 38.057 | 0.000
0.82
TOETA 0.035 | 0615 |0.071 | 0183 |-0.191 |0 1515 | 0.030
] ] 0.54
ECTA 0.190 | 0.007 | 0.160 | 0.005 | 0510 |9 1185 | 0.108
5s 075 | -
0.179 | 0941 | 2300 | 0211 |-9259 |1 66.709 | 0.005
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R 162.23 | 0.00 | 211.96
0.595 | 0942 | 0951 | 0907 |8 2 o 0.045
] ] 0.00 | -
CONR 0611 0014 | 0784 | 0287 |-50872 |0 39.716 | 0.000
iy 0.50
0.000 | 0.835 | 0.001 | 0568 |0.019 |1 0.032 | 0283
QR ] ] 161.89 | 0.00 | 211.70
0.542 | 0.047 | 0917 | 0910 |2 3 6 0.046
N 0.00
0753 | 0.000 | 0709 | 0000 |6161 |0  |5673 |0.000
AL ] ] 0.72
0.120 | 0960 | 2.094 | 0259 |10136 |9 | 69.024 | 0.004

Technology-Drive

Factors
NETSOF 0.18
0.595 | 0.539 | 1.034 | 0219 |-15.656 |5 10.308 | 0.346
- - 085 |-
CMTA 1416 | 0414 | 1.126 | 0.463 |-3.949 |1 11.810 | 0.553
0.03
NEFT 0.014 | 0587 | 0.008 | 068 |0357 |6 0279 | 0251
- - 0.46
RTGS 0.061 |0.025 |0.049 |0.042 |-0240 |6 0.112 | 0.720
Mobile Transaction 0.00
0.001 | 0.009 |0.000 | 0997 |-0522 |1 20268 | 0.048
_ ] 0.04
ATM 0.097 [0.012 |0.124 0033 |0570 |6 1.033 | 0.174
POS Transaction 0.02
0.025 | 0.295 |0.001 |0.929 |0.669 |1 0.568 | 0.008
. - - 0.20
Debit Card 0.021 | 0284 | 0017 |0.077 |-0309 |2 20213 | 0.086
. - 0.93
Credit Card 0.013 | 0.651 | 0.000 | 0.994 |-0.030 |0 20421 | 0211
R-Squared
. 0.51
Within 0.803 0.795 2 0.434
Between 0.04
W 0.850 0.954 5 0.783
0.26
Overall 0.813 0.843 1 0.516
F-Statistics/Wald ~ chi- 33.91 1008.2 8.74 20035
Square 0 60 0 0
. 0.00
Prob (F-Statistics) 0.000 0.000 0 0.000
. 125
Durbin-Watson 1.246 1.579 6 1.689
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Hausman Test (FE Vs.
RE) 0.068 0.014

HO: The Random-Effect | Fixed Effect model is | Rejecte | Fixed Effect model is | Rejecte
model is efficient preferred d HO preferred d HO

Empirical Results:
Public Sector Banks

To investigate further relationships between the ROA Equation (1), by the method of Panel Data regression. The results is
shown in Table (5) ROA with Fixed and Random effects was estimated. The independent variables ECTA, CONR, QR and
AS under bank-specific variables are significant towards the contribution of the dependent variable ROA under the Public
sector banks are concerns. A fixed effect model was adopted due to the rejection of HO in the Hausman test, as we have
adopted a fixed effect in our study, unobserved characteristics specific to each bank that remain constant over time. Under
the technology-driven factors in the model, RTGS, ATM and Mobile Transaction. This suggests out of 21 variables 7
variables are significant and we can strongly suggest that for any public banks also in India, the realized technology and
adoption of the technology will lead to an increase in the Return on Asset (Performance), which is in turn, an increase the
Return on Equity (profitability) of the bank in the long run. Under the ROE equation (2), ROE, bank-specific characteristics
TLTD, NNPA, LR, CONR, QR, and AS are significant. ROE, Technology-driven factors, NEFT, ATM, POS and Mobile
Transaction are significant. In both the models, bank technology-driven factors are significant over banks profitability (ROE)
and banks performance (ROA). Of which, out of 21 variables 10 variables are strongly significant. Under the technology-
driven factors for both profitability and performance, ATM and POS Transaction are significant, both the services are started
way back in years but it serve the purpose of profitability and performance of the banks. As Durbin Watson's statistics are
satisfying conditions for both the models in the study. The Overall R-square was high for ROA as the dependent variable
with 81.30%. The significance of technology-driven factors and bank-related characteristics creates overall development in
the bank's profitability and bank performance. This result for public sector banks suggests the adoption of technology-driven
services with bank-specific determinants leads to better profitability and performance of the banks

Table 6 Overall Model Estimation result summary

ROA ROE
D.V. Fixed Random Fixed Random

Coefficie | Prob. Coefficie | Prob. Coefficie | Prob. Coefficie | Prob.
Variables nt Value nt Value nt Value nt Value
Constant Term 7.317 0.000 6.236 0.001 29.403 0.146 28.194 0.145
Bank Specific Factors
TLTA -0.036 0.078 -0.039 0.056 -0.451 0.036 -0.481 0.021
TLTD 0.000 0.002 0.000 0.004 0.000 0.822 0.000 0.780
NNPA 0.944 0.076 0.666 0.212 12.509 0.026 11.378 0.038
TOETA -0.182 0.000 -0.128 0.000 0.154 0.678 0.235 0.441
ECTA -0.096 0.005 -0.097 0.004 0.414 0.245 0.379 0.273
BS -2.542 0.021 -2.284 0.037 -28.335 | 0.014 -28.341 | 0.012
LR 0.944 0.883 2.231 0.726 130.270 | 0.054 121.190 | 0.063
CONR -1.111 0.040 -0.852 0.117 -13.709 | 0.016 -12.638 | 0.023
DIV 0.001 0.503 0.001 0.474 0.007 0.755 0.004 0.846
QR -0.910 0.887 -2.209 0.729 -130.165 | 0.055 -121.141 | 0.063
AS 0.704 0.000 0.738 0.000 1.924 0.000 2.050 0.000
BL 2.292 0.037 2.167 0.049 28.856 0.013 29.341 0.009
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Technology-Drive

Factors

NETSOF -0.029 0.024 0.021 0.898 -1.184 0.500 -0.810 0.637
CMTA -0.324 0.049 -0.084 0.900 -1.145 0.879 0.608 0.929
NEFT 0.031 0.053 0.007 0.576 -0.149 0.037 -0.167 0.193
RTGS 0.007 0.804 -0.070 0.000 0.373 0.194 -0.007 0.965
Mobile Transaction 0.009 1.600 0.005 0.328 0.038 0.013 0.020 0.713
ATM 0.029 0.030 0.044 0.262 1.345 0.002 1.454 0.000
POS Transaction -0.010 0.398 -0.015 0.179 0.212 0.034 0.171 0.139
Debit Card -0.003 0.029 -0.002 0.758 -0.124 0.093 -0.123 0.088
Credit Card -0.002 0.931 0.001 0.970 -0.388 0.042 -0.401 0.051
R-Squared:

Within 0.801 0.793 0.461 0.458
Between 0.719 0.969 0.417 0.934
Overall 0.776 0.821 0.459 0.479
F-Statistics/Wald chi-

Square 79.110 1963.990 16.860 393.290
Prob (F-Statistics) 0.000 0.000 0.000 0.000
Durbin-Watson 1.265 1.596 1.896 1.987
Hausman Test (FE

Vs. RE) 0.025 0.265
HO: The Random-

Effect model is Rejected Rejected
efficient Fixed Effect model is preferred HO Fixed Effect model is preferred HO

Overall Model: Determinants of Profitability and
Performance with respect to Bank Specific Variables and
Technology-Driven Service

To investigate further on overall determinants with
classifying banks relationships between the ROA
Equation (1), by the method of Panel Data regression. The
results is shown in Table (6) ROA with Fixed and Random
effects was estimated. The independent variables under
bank specific TLTD, NNPA, TLTA, TOETA, BS, ETCA,
CONR, AS, BL variables are significant towards the
contribution of the dependent variable ROA under the
overall banks in the study. The fixed effect model was
adopted due to the rejection of HO in the Hausman test, as
we have adopted a fixed effect in our study, which
considers the undetected banks fixed effect in all
regressions. Under the technology-driven factors in the
model NETSOF, CMTA, NEFT, ATM and Debit Cards.
This suggests out of 21 variables 13 variables are
significant and we can strongly suggest that for overall
banks, the realized technology and adoption of the
technology will lead to an increase in the Return on Asset

(Performance), which is in turn, an increase the Return on
Equity (profitability) of the bank in the long run. Under
the ROE equation (2), ROE, bank-specific characteristics
TLTA, NNPA, BS, LR, CONR, QR, AS, and BL variables
are significant. ROE, Technology-driven factors, NEFT,
Mobile Transaction, ATM and POS Transaction are
significant.  In overall model, bank technology-driven
factors are significant over banks profitability (ROE) and
banks performance (ROA). Of which, out of 21 variables
12 variables are strongly significant. Under the
technology-driven factors for both profitability and
performance, ATM was significant, both the services are
started way back in years but it serve the purpose of
profitability and performance of the banks. As Durbin
Watson's statistics are satisfying conditions for both the
models in the study. The Overall R-square was high for
ROA as the dependent variable with 77.60%. There is
80.10% of the within banks R-Square stands, reference to
strong technology driven factors, under overall model
performance. The significance of technology-driven
factors and bank-related characteristics creates overall
development in the bank's profitability and bank
performance. This result for overall banks suggests the
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adoption of technology-driven services with bank-specific
determinants leads to better profitability and performance
of the banks.

4. CONCLUSION:

Based on the Panel Fixed Effect Model, the proposed
model could be used to analyse the ynamic relationship
among ROA, Bank Specific Variables, and technology
related services/variables. The net software to total assets
ratio was statistically significant, which means there is a
reduction in the profitability paradox parameters over
time. IT services and variables can be used as supportive
functions in the banking operation for competitive
advantage in terms of easing the operations. However,
they can also contribute directly to the profitability of the
banking industry. Given that all bank types have been
studied, it can be concluded that IT investment cannot be
seen merely from the strategic viewpoint of profitability
but also from an operational perspective i.e. the ease of
use at the side of employees and most importantly from
the customers as they can bank from anywhere using
phone or laptop with an internet connection, If the website
from the bank and the mobile application provided are at
best in the market the customer gets satisfied and this
attracts more customers and the growth and survival of the
bank in the long run and this results in better performance
of Banks. This conclusion aligns with the findings of
previous research, including studies by Carb6-Valverde et
al., (2020), Kriebel & Debener, (2020) Malik, (2020),
Dadoukis et al., 2021), Kolodiziev et al., (2021), and Do
et al.,, (2022). The evidence suggests that digital and
electronic financial services can enhance customer
experiences (Zhao et al., 2019), support decision-making
processes for management and stakeholders ((Agarwal &
Hauswald, (2006) (Boateng & Dean, (2020), boost
operational efficiency Batiz-Lazo & Woldesenbet,
(2006), (Zhai et al., (2022). These factors collectively
contribute to higher profitability and higher performance
for banks.

Practical Implications and Scope of the study:

IT adoption and it significance affects long-term
profitability of all the banks under the sample. Which is
in line with academic literature Al Mamun, M et al.,
(2023). IT adoption and profitability based on the
development of fintech innovations in the banks also plays
a vital role in the today banking arena. So, banks must
adopt fintech development to not only to improve cost
efficiency of the banks but also to enhance the technology
used by the banks. Further studies, how the competition
of banks impact IT investment and in turn it affects
profitability and efficiency of the banking sector. Apart
from this, accurate measurement to gauge the efficiency
of fintech development in the bank’s profitability can be
done in the future studies. Banks must rethink its IT
spending based on the need-based requirement of the
banking business. There may be other proxy, such as net
interest margin and market-based profitability ratios, that
can be applied in the banking industry to establish the
effect of bank-specific and other macroeconomic factors
on profitability
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