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Fintech revolutionized the traditional banking business models in emerging countries. The effect of fintech on banks’ operating
efficiency and risk-taking behavior is still inconclusive. The study is aimed at exploring the effect of fintech products on banks’
operating efficiency and risk-taking behavior. The study used a quantitative research approach by collecting secondary data
from annual reports of 50 commercial banks from emerging countries, namely, China, India, Pakistan, and Bangladesh, for the
period 2014 to 2021. The study used panel data for path analysis and structural equation modeling (SEM) to test the
theoretical mediation model by using STATA. The results show that the fintech product reduces the bank’s risk-taking
behavior by enhancing the bank’s operating efficiency. The path analysis results show that operating efficiency mediates the
relationship between fintech products and bank risk-taking behavior in emerging countries. The paper offers useful
recommendations for central bank and commercial bank policymakers. The study is also beneficial for commercial banks that
use fintech solutions to increase operational effectiveness and reduce risk. The study is the first empirical investigation into the
connection between the growth of fintech products, bank operational effectiveness, and risk-taking behavior in developing
nations.

1. Introduction

The global financial industry has been rapidly changing with
the advancement of financial technology over the last few
years. New emerging technologies such as Internet finance,
blockchain, and mobile banking are penetrating, forming
the fintech that revolutionized the whole financial industry.
It offered lower-cost services with more choices for con-
sumers to buy financial services that shift their financial
behavior to digitalization. The rise of financial technology
(fintech) has brought about significant changes in the finan-
cial industry, including the way banks manage risk. Fintech
has introduced new tools and technologies that enable banks
to more accurately assess and manage risk, as well as new
business models that challenge traditional approaches to
risk-taking.

The pace of fintech development in developed and
emerging economies countries is different. In developed

countries such as the UK, USA, and Europe, fintech
extended the financing transaction methods through algo-
rithmic trading, helping the manager to build better compli-
ance systems to manage risk, and it also improves the
electronic payment systems for both domestic and cross-
border payments [1]. However, in developing countries, fin-
tech adoption has been slow despite having growth and
expansion opportunities in the digital economy (Zhang
et al., 2020). Fintech has expanded financial services digitally
across countries, particularly during the COVID-19 pan-
demic. During the pandemic, the usage of fintech services
and products has increased tremendously as identified in
research [2].

To remain competitive, banks, along with traditional
banking, adopt fintech products to provide more efficient
services to their customers to satisfy their needs. There is
diverse opinion in the literature on the impact of fintech
products used for the reduction of bank’s risk-taking
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behavior by enhancing bank’s operating efficiency [3–5].
Wang, Liu, and Luo [6] concluded that fintech plays a signif-
icant role to alter a bank’s risk-taking behavior to achieve the
bank’s corporate objectives and maintain customers by pro-
viding quality services on time and reducing costs. Global
investment in fintech is sharply increased. Banks adopt fin-
tech products and services to increase their operating effi-
ciency as it lowers the transaction cost and operating
expenses and lowers the bank’s risk-taking. However, on
the other side, the development of fintech with its technolog-
ical advancement increases the competition for banks by
providing cost-efficient products and services to their cus-
tomers that in turn erodes the profit of banks and increases
the risk-taking level of banks [5].

The aim of the study is to explore the impact of emerging
fintech on bank risk-taking behavior and how the banks oper-
ating efficiency is affected by the fintech industry. There is lim-
ited literature available on how bank risk-taking behavior is
affected by adopting fintech products [5, 6], and recent litera-
ture mainly focuses on the impact of fintech on efficiency [7].
However, this study identifies the gap and explores the medi-
ating effect of a bank’s operating efficiency and explores
whether the bank’s risk-taking behavior increases or decreases
by adopting fintech products and services and how it affects
bank efficiency in emerging countries. The study also explores
the usage of fintech products and services to increase bank
operating efficiency by lowering bank transaction costs. The
study mainly focuses on emerging countries such as China,
India, Pakistan, and Bangladesh. These emerging countries
are considered in this study as they serve a leading fintech
market, despite of the fact that they are also typical bank-
based financing countries where banks still constitute the
dominant part of the financial system and there, excessive
bank risk-taking behavior of banks could havemore detrimen-
tal effects than those in the countries that are less bank depen-
dent [8]. The main objective of the study is to examine the
impact of fintech product development on bank risk-taking
and efficiency in emerging countries. Furthermore, to examine
the bank’s risk-taking behavior changes by increasing the bank
efficiency after adopting fintech products. Research questions
of the study are as follows: Do the fintech product develop-
ments affect the bank’s risk-taking behavior? Does the bank’s
operating efficiency mediate the relation between fintech and
bank risk-taking? The study is beneficial for commercial banks
to reconsider and redesign the business model and bring new
development opportunities and adopt fintech products to
achieve bank efficiency. The study may also be beneficial for
the policymakers of central banks to formulate policy to regu-
late the implication of fintech products in banking operations.
The paper is structured as follows: Section 2 presents the liter-
ature review, Section 3 illustrates the methodology, Section 4
presents the results, and the final section presents the conclu-
sion and recommendations.

2. Literature Review

Fintech provides new models and digital services to the
banking industry including but not limited to digital cur-
rency, digital cash, online payment, digital invoicing, online

investment, wealth management, digital leasing, digital
advising, online insurance, and crowdfunding; blockchain
and artificial intelligence penetrate the banking industry by
enabling the financial institutions to provide services more
effectively [9]. The COVID-19 pandemic has accelerated
opportunities for collaboration between fintech companies
and banks. Financial institutions are continuously adapting
and using digital products to remain competitive.

In the technology advancement era, banks are engaged
in adopting fintech products by investing the part of bank’s
capital in fintech startups, through collaboration where
banks can use the platform provided by fintech firms or
enter into a joint venture with fintech firms. Banks can also
develop their fintech products, such as contactless payments
and Robo advisor. At the same time, the banks can also
acquire the fintech firm to get access to technological prod-
ucts [10]. Banks either develop their fintech subsidiary or
the Internet giants cooperate with them, using their mature,
cutting-edge technologies and Internet application scenarios
to promote banking business transformation [11].

Technology spillover theory suggests that the adoption
and use of technology in one industry or sector can have a
spillover effect on other industries and sectors, leading to
the diffusion of new technologies and innovations. In the
context of fintech (financial technology) in banks, this
means that the adoption of fintech solutions and innova-
tions in the banking industry could potentially lead to the
adoption of similar technologies in other industries. For
example, the widespread adoption of mobile payment sys-
tems in the banking industry could lead to the adoption of
similar systems in the retail and hospitality industries. The
adoption of fintech in banks can also have a spillover effect
on the banking industry itself, leading to changes in the
way that financial services are provided and consumed. For
example, the use of fintech solutions such as online banking
and mobile payment apps may lead to the closure of tradi-
tional branches, the development of new business models,
and changes in the way that banks interact with their cus-
tomers. Technology spillover theory can help to explain
these changes and their potential impacts on the banking
industry and the broader economy [6]. Banks are constantly
reshaping the ways of providing their services to customers.
The fintech product development affects the bank’s tradi-
tional banking. The adoption of fintech products by banks
improves bank efficiency. Fintech products improve the
bank’s efficiency in various ways. They facilitate financial
innovation, shape the way banks conduct business, promote
the development of innovative financial products, and
reduce the bank cost, thus positively affecting the bank’s effi-
ciency. Through fintech products and services, banks can
provide their customers with online services that help cus-
tomers access conveniently any services.

Fintech products streamline the banking industry’s oper-
ations and services and help them improve business pro-
cesses. Streamlining banking operations enhance the
efficiency and effectiveness of banks. Fintech products
improve the bank’s operating efficiency, making the finan-
cial transaction easy and secure, reducing bank risk-taking
behavior, and improving service efficiency [12]. Ahamed
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and Mallick [13] discussed that inclusive financial inclusion
reduces marginal costs and thus lowers banks’ risk-taking
behavior. The fintech products not only improve bank effi-
ciency and lower bank risk-taking behavior by lowering
operational costs and by improving operational manage-
ment. According to the research study by Li et al. [14], the
use of fintech products in banks can lower costs and increase
efficiency, which will make institutions less inclined to take
risks. For instance, big data is used by banks to manage risk,
manage investments, and optimize operations.

Fintech, on the other hand, offers banks a replacement
for their products, significantly increasing competition for
banks. Fintech businesses also benefit from lower operating
expenses, better information sharing, and customer acquisi-
tion. As a result, the growth of fintech has the potential to
steal customers from traditional banks and reduce bank
profitability. This has a substitution effect that raises bank
risk. Both a partner and a rival to banks is fintech. Banks
should use financial technology and invest in fintech to stay
competitive and increase efficiency.

Fintech products increase bank risk, threatening the pro-
tection of customers and the efficiency and stability of the
financial sector [15]. Fintech reduces the bank’s transaction
cost, improves bank efficiency, and improves financial busi-
ness complexity. However, it not only reduces the bank’s risk
but also brings many risks, including technology, systematic,
and operational risks.

Deng et al. [5] examine the relationship between fintech
and bank risk-taking behavior. The research study analyzed
the sample size of 155 small- and medium-sized banks and
explored how fintech development decreases bank risk-
taking behavior. Isnurhadi et al. [16] evaluated the relation-
ship between bank efficiency, capital, and bank risk in the
existing literature. The study’s findings showed that bank
risk-taking behavior is significantly influenced by efficiency.
When bank capital is large, the bank’s incentive to take a risk
is decreased by the increased bank efficiency.

In the financial industry, fintech brings fundamental
changes from how institutions operate to how they raise
capital and even changes the currency into digital. Fintech
not only brings changes in traditional banking business
models but also requires many regulatory changes. Fintech
has been developed rapidly in the global market, particularly
in India, China, and the UK. At the same time, Fintech is
still in its infancy in the Asian market [17]. There are a lot
of opportunities available for fintech growth. This area has
been still unidentified and unaddressed in Asian countries.
Academic study is also required to give commercial banks
a way to reduce risk-taking while implementing fintech
products in their operations. Therefore, the objective of the
current study is to investigate how fintech products affect
bank risk-taking practices.

Risk-taking behavior is an important phenomenon for
the efficiency and stability of banks [18]. Banna and Alam
[19] argued that organizations take risk for sustainability.
The research study concluded that firms should take the risk
to the extent that they can bear it if they take intolerable
risks that will negatively affect them. Banks also take risks
to remain competitive and achieve stability. This research

study examined the relationship between digital financial
inclusion and banks’ risk-taking behavior using a sample of
283 commercial banks. They deployed panel-corrected stan-
dard errors and a dynamic panel two-step generalized
method of estimators. A strong relationship showed that
digital financial inclusion reduces the bank’s risk, default
risk, and portfolio risk. Bank competition is one of the main
determinants influencing bank risk-taking behavior and
affects the bank’s stability and performance [20]. Moreover,
banks, therefore, to remain competitive involved in different
risk-taking behaviors. Therefore, the competitive pressure of
fintech promotes the banks to review their competitive strat-
egy to achieve bank efficiency.

In the era of technological advancement, traditional com-
mercial banks adopt fintech products to remain competitive.
The advancement of financial technology has blurred financial
boundaries, bringing new businesses and new risks. Wang
et al. [6] studied that the fintech development affects the risk-
taking behavior of a bank. The sample size of the study consists
of China’s commercial banks. The results show that a U-shaped
trend exists between fintech and bank risk-taking. The U-
shaped trend shows that initially, fintech increases bank risk-
taking and then decreases bank risk-taking. Initially, the banks
invested in new technological products, and the overall invest-
ment for investing in fintech products is huge.

The relationship between fintech products and bank
risk-taking behavior is studied by researchers [5, 21]. The
development of fintech significantly reduces commercial
bank risk-taking behavior. Fintech has both the characteris-
tics of finance and technology, which have a greater impact
on bank risk-taking behavior. The risk mitigation effect is
more pronounced in larger banks, as the larger banks are
more involved in adopting fintech products. They have bet-
ter financial infrastructure, risk mitigation capabilities, and
larger investment capabilities to invest in technological
products. At the same time, the research study of Liao [22]
analyzed the impact of Internet finance on the risk-taking
behavior of commercial banks. The research study found
that a positively significant relationship exists between Inter-
net finance and bank risk-taking.

Cheng and Qu [23] examined the effect of fintech on the
bank credit risk of Chinese commercial banks. The study
analyzed the data collected from 60 commercial banks from
2008 to 2017. Their findings revealed that the development
of fintech is faster in state-owned banks, and fintech prod-
ucts are negatively associated with bank credit risk. It
showed that the fintech products reduce the bank credit risk.
The banks employing fintech improve banks’ efficiency, thus
reducing their risk-taking behavior. However, on the other
hand, fintech product development also increases the bank’s
risk-taking behavior, as fintech products bring operational
risk due to the lack of understanding of fintech technology
by the new employees and the customers, financial fraud,
and the risk of customer privacy leakage. Based on the above
discussion, the following hypothesis is proposed.

Hypothesis 1. Fintech product development significantly
affects the risk-taking of commercial banks in emerging
countries.
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Technologies such as Robo advisor and regtech change
the business models and bring innovation to the business
models of financial institutions. Fintech reduces transaction
costs and provides good means to allocate financial
resources more effectively. The research studies explored
the bank’s risk effect on banks’ efficiency. Srairi [24]
explored that in GCC countries, the profit efficiency scores
were better than cost-efficiency estimates for banks. The
development of fintech also affects the efficiency of commer-
cial banks [6]. Fintech lenders have a higher tendency to refi-
nance, which benefits the borrowers.

Financial institutions are heading aggressively toward fin-
tech adoption. By adopting new products and technologies
from WhatsApp chat box to personalized experience, they
are providing a new experience to their customers. Conversa-
tional AI also improves customers’ experience by collecting
data on a specific problem and user’s demographics and helps
them provide faster solutions. Several studies examined the
beneficial aspects of conversational commerce [25, 26]; how-
ever, others [27] claimed that chatbot reduces the customer’s
purchase rate. AI chatbots with the technological benefits of
big data computing and faster quantitative learning reduce
the customers waiting time to get the answer which helps
the banks to lower labor costs. Fintech chatbots have become
a mature fintech application because it provides real-time
communication, artificial intelligence, and also financial
expertise that help human beings to take a financial invest-
ment decision. The conversational recommendation system
(CRS) has also attracted attention in the dialogue community
as it collects relevant information from users and provides use-
ful solutions. Jia et al. [28] presented a large-scale dataset,
namely, E-ConvoRec, which is an authentic Chinese dialogue
dataset consisting of over 25k dialogues and 770k utterances
to assist decision-making by apply leading technologies to
deliver services in a more efficient and cost-saving manner.

Fintech influences the efficiency of commercial banks in
several different ways. It saves fixed costs (such as the salaries
of financial advisors and maintenance of physical offices).
Robo advisors can reduce minimum investment requirements
and lower fees. Banks adopt cloud computing support, and
other technologies adopted by banks can efficiently store and
manage customer data, thereby alleviating information asym-
metry and realizing payment and settlement more conve-
niently and efficiently than traditional methods [29]. Wang
et al.’s [6] study results showed that fintech development neg-
atively affects the low efficient banks. Fintech development
makes banks more efficient and lowers their risk-taking
behavior. Fintech products increase the bank’s operating effi-
ciency, which lowers the bank’s risk-taking behavior. Based
on the above discussion, the following hypothesis is proposed.

Hypothesis 2. Bank operating efficiency mediates the rela-
tionship between fintech product development and the
risk-taking of commercial banks in emerging countries.

Fintech development is an important financial innova-
tion that has a profound impact on the bank. Banks, by
adopting fintech products, improve productivity and make
the technology progress. In addition, the bank developed a

credit system based on big data technology to reduce trans-
action risk [30], while fintech also improves internal man-
agement efficiency to make communication more efficient.
Lee et al., [7] examined whether the fintech development
affects banks’ cost-efficiency. The study applies the principal
component analysis (PCA) and GMM technique to analyze
the sample including 86 commercial banks in china during
the period 2003-2017. The results showed that the fintech
development not only improves the bank’s cost-efficiency
while it also enhances the technology used by the banks.

Based on the above discussion following hypothesis is
proposed:

Hypothesis 3. Fintech product development significantly
affects the operating efficiency of commercial banks in
emerging countries.

Banks operating efficiency greatly affects the bank’s risk-
taking behavior. Inefficient banks tend to take more risks to
achieve high bank profit as compared to efficient banks. The
research study of Prakash et al. [31] examined the relation-
ship between banks’ risk-taking, capital, and efficiency. The
research sample included the Indian banking sector for the
period 2008-2019. They concluded that high capital reduces
the bank’s risk of insolvency. Technical efficient banks
reduce their risk-taking behavior, while the bank’s ineffi-
ciency increases the insolvency and bank risk. Casu and Gir-
ardone [32] examined the impact of capital and operating
efficiency on bank risk. The study showed that a significant
relationship exists between bank efficiency and risk-taking.
A negative relationship is examined as the lower bank effi-
ciency motivates the banks to increase the bank’s return
and increases the credit risk; an increase in credit risk
involves additional bank cost and managerial efforts, which
decrease the bank’s technical efficiency. Based on the above
discussion, the following hypothesis is proposed.

Hypothesis 4. Bank operating efficiency affects the risk-
taking of commercial banks in emerging countries.

The effect of fintech on bank risk-taking also varies
across the bank’s specific features such as its size, liquidity
position, and income diversification strategies. There are
mixed results in the literature on the impact of fintech in
large- and small-sized banks. It is argued that large banks
participate in technological advancement by establishing or
cooperating with fintech companies. The establishment of
a fintech company requires a huge cost that the smaller
banks are unable to bear. Moreover, larger banks diversify
their funding sources and loan investments to reduce their
risk; thus, larger banks are less risky and are more stable
[33]. Investors also believe that large banks are too big to fail
and have better resources to deal the unexpected financial
problems [34]; thus, the larger banks may encourage to take
greater risks. On the contrary, Goetz et al. [35] concluded
that the larger and more complex, geographically diversified
bank is more likely to lend to corporate insiders which
worsen the loan quality. Based on the above discussion, the
following hypothesis is proposed.
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Hypothesis 5. Bank size significantly affects the risk-taking of
commercial banks in emerging countries.

Literature supports that the bank’s liquidity significantly
affects its risk-taking [36, 37]. Increased liquidity encourages
the bank’s aggressive policies to lend at easy terms, which
leads to an increase in bank risk in the end [38, 39]. There
is also an inverse relationship between liquidity and risk-tak-
ing, inferring that the availability of highly liquid assets
causes the risk to decrease [40]. In developing economies,
banks prefer to hold higher liquid assets as compared to
developed countries. They find that banks with higher
liquidity in terms of deposits tend to take lower risks. Based
on the above discussion, the following hypothesis is
proposed.

Hypothesis 6. Liquidity significantly affects the risk-taking of
commercial banks in emerging countries.

Income diversification plays an important role in sus-
tained bank profit and in controlling risk. However, income
diversification benefits the banks if the diversified activities
are less risky and bring a high return. Ahamed [41] con-
cluded that the increased share of noninterest income
increases risk-adjusted profitability (stability) in Indian
banks. The study analyzed whether the bank shift to nonin-
terest income improves the bank efficiency of Indian banks.
They concluded that noninterest income positively affects
bank risk behavior. Hunjra et al. [42] examined the impact
of income diversification on bank risk-taking in Asian
emerging countries. The study applied the generalized
method and analyzed 116 banks from ten Asian countries
for the years 2010-2018. The result showed that income
diversification minimizes the bank’s risk-taking behavior.
On the contrary, Zhou [43] found that diversification has
no significant relationship with bank risk-taking behavior.
Based on the above discussion, the following hypothesis is
proposed.

Hypothesis 7. Income diversification significantly affects the
risk-taking of commercial banks in emerging countries.

After the 2008 financial crisis, shadow banking increases
the bank’s risk due to their limited exposure to strict regula-
tions. Claessens et al. [35] examined the academic literature
focused on the role of shadow banking in creating “safe” col-
lateral to reduce counterparty risk, facilitate financial trans-
actions, and satisfy the global demand for relatively safe
assets for liquidity and hedging purposes. Wang et al. [6]
explored that shadow banking negatively affects bank risk-
taking behavior. This indicates that the bank being more
involved in interbank business results in more problematic
loans. On the contrary, the study of Zhou and Tewari [45]
explored the relationship between shadow banking, risk-tak-
ing, and monetary policy in emerging countries. The study
concluded that a positive association exists between shadow
banking and bank risk. Based on the above discussion, the
following hypothesis is proposed.

Hypothesis 8. Shadow banking significantly affects the risk-
taking of commercial banks in emerging countries.

China is a leading fintech market; in 2018, the world’s
most significant fintech investment was Alibaba’s Ant finan-
cials which raised $14 billion [6]. According to the “global
fintech adoption rate index, 2019” reported by EY (Ernst &
Young), in China and India, fintech adoption rate is 87%
which is greater than the global average of 64%. In China,
many commercial banks are involved in the adoption of fin-
tech. Banks investing in fintech products affect the bank’s
risk-taking behavior. Deng et al. [5] and Muganyi et al.
[46] examined the impact of fintech on bank risk-taking in
China. The results showed that fintech reduces bank risk-
taking, and the emergence of fintech products such as artifi-
cial intelligence, cloud computing, and Internet banking
improves the performance of banks. To further promote
the development of fintech, the People’s Bank of China
(PBOC) [47] released the financial technology development
plan for 2019-2021. The plan includes the guidelines, devel-
opment goals, and principles to enhance the application of
fintech products and services [48].

Among the emerging countries, India is a leading coun-
try in adopting digital technology. Indian government under
the program of “Digital India” outreach program is digitaliz-
ing services and educating their citizens about technology.
Bhasin and Rajesh [49] analyzed the opportunities and chal-
lenges faced by the Indian banking industry. Many initia-
tives have been taken by the government of India and the
reserve bank of India to promote fintech. Investment in fin-
tech products has increased tremendously in recent years.
They provide fintech products and services on digital plat-
forms that act as major fintech disruptors such as peer-to-
peer payment systems, artificial intelligence, machine learn-
ing, Robo advisor, big data, blockchain, and cloud comput-
ing. The reserve bank of India provides guidelines for
India’s overall financial inclusion strategy for 2019-2024.

In Pakistan, fintech companies offer a wide range of
products including mobile wallets, digital payment, manage-
ment consulting, mobile payment, and investment networks
[50]. Rizvi et al. [50] qualitatively explored the economic,
demographic, and technological factors that are necessary
for the penetration of fintech growth in Pakistan. Pakistan
has a robust regulatory framework which includes laws such
as PSPs (payment service providers), PSOs (payment system
operators), and also state bank of Pakistan issued the
branchless banking regulation, which strengthens the appli-
cation of fintech products. The regulatory authority’s acts
lead to the growth of fintech in a country.

In Bangladesh, banks lead the fintech transformation.
The innovative fintech approach of Bangladesh is based on
mobile financial services (MFS). It refers to branchless bank-
ing or mobile banking. Due to COVID-19, contactless trans-
actions have accelerated the adoption of e-wallets. The
government of Bangladesh is trying to adopt different strat-
egies to digitalize the nation. The government has already set
the period to create the first national financial inclusion
strategy (NFIS) from 2019 to 2024 as a part of the govern-
ment’s vision for 2021 [51].

5Human Behavior and Emerging Technologies



The research study mainly focuses on fintech product
development in emerging countries particularly China,
India, Pakistan, and Bangladesh. There are many research
studies focused on the relationship between fintech products
and risk-taking [5, 6]. However, there is a lack of evidence to
establish a clear relationship between fintech, bank operating
efficiency, and bank risk-taking behavior, especially in the
Asian region. Though fintech plays an important role in
the banking industry of the region, empirical evidence about
the relationship between fintech, operating efficiency, and
risk-taking is missing, specifically in the Asian countries.
The research study focused on whether the bank efficiency
can be improved through bank fintech products and also
on whether the bank fintech affects the bank’s risk-taking
behavior. The research model has been shown in Figure 1.

3. Methodology

The research study uses the sample size of 50 commercial
banks from emerging countries, namely, China, India, Paki-
stan, and Bangladesh, for the period from 2014 to 2021. The
study uses secondary data from the commercial bank’s
annual statements. The study uses the Z-score proxy to mea-
sure the bank’s risk-taking behavior [52]. Fintech product
development was measured through content analysis tech-
nique. Table 1 shows all keywords used in the research
study. Fintech product development was measured using
five dimensions adopted from the previous research [2].
The instrument contains 30 items. All the commercial banks
are coded under these (5) five dimensions for (7) seven
years. If a certain item is reported in annual reports of the
commercial banks in a particular year, it will be coded as
“1” and “0” otherwise. In addition, the study uses bank effi-
ciency as a mediator variable. The study uses structural
equation modeling (SEM) to test the model.

Table 2 presents the operationalization of the variables of
the study.

The following econometric equations specify the rela-
tionship among the variables:

BRTi,t = α1 + β1FTIi:t + β2ASi:t + β3LRi:t + β4IDi:t + β5SIi:t + εi:t,

ð1Þ

OEi,t = α1 + β1FTIi:t + β2ASi:t + β3LRi:t + β4IDi:t + β5SIi:t + εi:t,

ð2Þ

BRTi,t = α1 + β1FTIi:t + β2ASi:t + β3LRi:t + β4IDi:t + β5SIi:t + β6OEi:t + εi:t,

ð3Þ
where BRT is the bank risk-taking, FTI is the fintech devel-
opment index, OE is the operating efficiency, AS is the asset
size, LR is the liquidity ratio, ID is the income diversification,
and SI is the shadow income. The following are the key-
words are used in the study.

4. Results and Discussion

Table 3 shows the summary statistics, i.e., mean and the
standard deviation of variables of the study. The result
shows that the data is normally distributed. The results of
VIF and the value of tolerance show that there is no multi-
collinearity among independent variables.

Table 4 shows the Pearson correlation analysis to check
the correlation among the variables. The results show that
the fintech product is significantly negatively correlate with
asset size and income diversification (-0.156, -0.135, p < 0:1).

The result in Table 5 shows that the fintech product is a
negative predictor of operating efficiency (β = −1:454) at 1%
significance level. The significant values of path “a” imply
that the usage of fintech products improves the bank’s oper-
ating efficiency by reducing its cost. The bank’s operating
efficiency is measured as the operating cost of the total
income in the research study. The larger the bank’s operat-
ing efficiency, the greater the operating expense and the less

Bank operating
efciency

Fintech
products

Bank size

Liquidity

Income
diversifcation 

Shadow income

Bank risk-taking
behavior 

Figure 1: Theoretical framework of the study.
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efficient it is. This result is in conformity with Lee et al.’s [7]
work which also supports that fintech development
improves banks’ cost-efficiency. Fintech products adopted
by banks, such as blockchain, artificial intelligence, and dig-
italizing the process of credit and payment systems, enhance
the banks operating efficiency.

Similarly, the path “b” from operating efficiency to risk-
taking is negatively significant (β = −0:311, p < 0:01) show-
ing that the bank’s operating efficiency decreases the bank’s
risk-taking behavior. The lower bank operating efficiency
in terms of cost increases the bank’s stability. The more effi-
cient banks increase the bank profit and reduce bank risk-
taking by providing a range of products at affordable prices
and maintaining a sufficient level of liquidity so that they
can absorb possible risks that will arise. The result shows
that the direct effect of fintech products on bank risk-
taking behavior is insignificant while the indirect path
between fintech products and bank risk through mediator
operating efficiency (β = 0:453, p < 0:05). The path analysis
results support the full mediation which implies that the
operating efficiency mediates the relationship between fin-
tech products and risk-taking behavior, and thus, Hypothe-
sis 2 is accepted. The results of the control variable in the
model show that asset size is a negative significant predictor
of bank risk-taking (β = −0:193, p < 0:01) which is in line

with the work of A. Kasman and S. Kasman [33] and implies
that large banks exhibit low risk-taking in emerging coun-
tries, whereas the relationship between another control var-
iable, i.e., liquidity to bank risk-taking, is insignificant
(β = −0:253) which is contrary to the significant role of
liquidity proposed by Rokhim and Min [37]. Another con-
trol variable, i.e., income diversification, has a significant
positive impact on bank risk-taking (β = 1:238, p < 0:01).
This result is in line with the work of Mostak Ahamed [41]
which implies that greater involvement of banks in income
diversification activities will result into more risk in banking
sector of emerging countries. Furthermore, shadow income
has insignificant impact on bank risk-taking which is con-
trary to the results of Wang et al. [6]; this result implies that
the banks’ risk-taking in emerging countries is affected by
their shadow banking business.

Table 6 presents the country-wise path analysis results of
selected emerging countries. Among them, the results of
China show that the path “a,” that is, fintech products, is a
significant negative predictor of operating efficiency
(β = −0:408, p < 0:05). The path “b” coefficient, i.e., operat-
ing efficiency to risk-taking, is insignificant. The results show
that operating efficiency does not mediate the relationship
between fintech products and risk-taking in China. How-
ever, the path coefficient from fintech products to risk-

Table 2: Measurement of variables.

Variable Definition Reference

1
Bank risk-taking

Z-score Natural logarithm of 1 + ROA + EAð Þ/σ ROAð Þð Wang & Sui [52]

2

Fintech development

Fintech
In fintech index, content analysis is adopted. Bank fintech is classified
into five categories such as information transfer, risk management,

resource allocation, clearing and payment, and technical base
Wang et al. [6]

3 Bank efficiency The ratio of operating cost to total income Wang et al. [6]

4

Control variables

Size Banks’ assets as a share of the total assets Cubillas and González [53]

Liquidity The ratio of liquid assets to total assets Hong et al. [54]

Income diversification The ratio of noninterest income to total income Wang et al. [6]

Shadow income The ratio of the share of interbank business in total assets
Wang et al. [6]
Wang et al. [6]

Table 1: Fintech keywords.

Dimension Keywords

1
Information transfer

(info)
E-bank Internet bank Online bank

Abbreviation
for online banks

Network
banking

Internet banking

2
Risk management

(risk)
Internet
finance

Credit information
system

Online insurance
Network car
insurance

Online
finance

Internet insurance

3
Resource allocation

(resource)
Online
lending

Network
investment

P2P Internet investment Crowdfunding Smart investment

4
Clearing and payment

(payment)
Cross-bank
clearing

Online payment Internet payment Mobile payment
Network
payment

Third-party
payment

5 Technical base (tech) Big data
Cloud

computing
Artificial

intelligence
Blockchain Biometrics

Strategic-decision
support
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taking is positive and significant (β = 4:854, p < 0:01). Previ-
ous literature confirmed that the fintech product reduces
bank risk-taking and enhances bank stability. However, in
China, a significant positive relationship has been observed
between fintech products and risk-taking which may be
due to the involvement of larger banks in the income diver-
sification practices that may result in increased nonperform-
ing loans. Chinese banks have huge investments in fintech
product development which may result in technological
and credit risk contrary to the findings of Deng et al. [5].
Table 6 presents insignificant results of control variables.

Table 6 presents the path analysis results of Pakistan
which shows that the fintech product is a significant negative
predictor of operating efficiency (β = −1:12, p < 0:05). The
result shows that the path “a” is significant at 1% implying
that banks adopting fintech products positively affect the
bank operating efficiency in Pakistan. Banks adopting fintech
products lower their operating efficiency in Pakistan by lower-
ing their operating expenses and enhancing their total income,
while the path “b” coefficient from operating efficiency to risk-
taking is negatively significant (β = −0:359, p < 0:05). The
path analysis results of Pakistan show that the indirect path
is significant (β = 0:404, p < 0:1). The path analysis results
support the full mediation for banking sector of Pakistan
which implies that the operating efficiency mediates the rela-
tionship between fintech products and risk-taking behavior,
and thus, Hypothesis 2 is accepted. In Pakistan, banks are con-
tinuously adopting fintech products to bring efficiency to their
operations and reduce their risk-taking initiatives. Banks are
adopting fintech products such as Internet banking, mobile
banking facilitating microlending, digital wallets, digital pay-
ment solutions, and mobile financial services [50]. The results

of the control variable in the model show that the coefficient of
asset size, liquidity, and income diversification to risk-taking is
insignificant. This shows that the bank’s asset size, liquidity,
income diversification, and shadow income do not affect the
bank’s risk-taking in Pakistan.

Table 6 also presents the path analysis results of the
Indian banking sector which show that path “a” is significant
as the fintech product is a significant negative predictor of
operating efficiency (β = −0:108, p < 0:01). The path “b” that
is the path coefficient from operating efficiency to risk-
taking is positively significant (β = 15:55, p < 0:01), while
the path coefficient from fintech products to risk-taking is
negatively significant (β = −3:600, p < 0:01). However, the
indirect path between fintech products and risk-taking is sig-
nificant (β = 1:692, p < 0:05). The path analysis results sup-
port the partial mediation for the banking sector of India
which implies that the operating efficiency partially mediates
the relationship between fintech products and risk-taking.

These results are aligned with Deng et al. [5] study which
supports that the development of fintech significantly
reduces commercial bank risk-taking behavior. Fintech
products as a new emerging technology reduce the cost of
searching for information, improve customer acquisition
speed, and use blockchain to build the trust mechanism that
reduces the bank’s risk-taking behavior. Fintech products
adopted by the banks improve the cost-efficiency; the man-
agement efficiency of banks, such as cloud computing in
credit, improves the management efficiency of the banks,
making information communication more efficient between
departments that help the banks expand their organizational
scale. The results of the control variable in the model show
that asset size is a positive and significant predictor of banks’
risk-taking (β = 1:188, p < 0:1). The coefficient of liquidity to
risk-taking is insignificant which is contrary to the signifi-
cant role of liquidity proposed by Rokhim and Min [37].
While the coefficient of income diversification to risk-
taking is positive and insignificant, however, shadow income
is a significant negative predictor of risk-taking (β = −14:396,
p < 0:01) in the Indian banking sector.

Table 6 also presents the path analysis results of Bangla-
desh’s banking sector which show that the path “a” from fin-
tech product to operating efficiency is significant
(β = −6:400, p < 0:01). The path “b” from operating

Table 3: Summary statistics.

Variables Obs. Mean Std. dev. VIF 1/VIF

1 BRT 493 4.185 2.022

2 FP 493 0.362 0.160 1.05 0.955

3 OE 193 0.451 1.620

4 AS 493 9.392 1.465 1.06 0.939

5 LR 493 0.349 0.429 1.01 0.992

6 ID 493 0.273 0.487 1.02 0.977

7 SI 493 0.069 0.205 1.04 0.958

Note: BRT: risk-taking; FP: fintech product; OE: operating efficiency; AS:
asset size; LR: liquidity ratio; ID: income diversification; SI: shadow income.

Table 4: Correlation matrix.

Variable FP AS LR ID SI

1 FP 1

2 AS -0.156∗ 1

3 LR -0.018 -0.012 1

4 ID -0.135∗ 0.071 0.038 1

5 SI 0.073 -0.192∗ -0.073 -0.027 1

FP: fintech product; AS: asset size; LR: liquidity ratio; ID: income
diversification; SI: shadow income. ∗p < 0:1.

Table 5: Consolidated path analysis results.

OE Ln BRT
Indirect effect

β Β

1 FP (a) -1.454∗∗∗ 0.173 0.453∗∗

2 OE (b) -0.311∗∗∗

3 AS -0.193∗∗∗

4 LR -0.253

5 ID 1.238∗∗∗

6 SI 0.128

FP: fintech product; BRT: risk-taking; OE: operating efficiency; AS: asset
size; LR: liquidity ratio; ID: income diversification; SI: shadow income.
∗∗∗p < 0:01 and ∗∗p < 0:05. “a” and “b” show direct effects.
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efficiency to risk-taking is negatively significant (β = −0:216,
p < 0:05), while the results show that the indirect effect is
also positively significant (β = 1:386, p < 0:1). The path anal-
ysis results support the full mediation which implies that the
operating efficiency mediates the relationship between fin-
tech products and risk-taking behavior, and thus, Hypothe-
sis 2 is accepted. This confirms that fintech products lower
the banks operating efficiency and also lower the bank
risk-taking behavior. In Bangladesh, banks are adopting fin-
tech products, and the fintech industry is mainly presented
by mobile financial services (MFS) providers, payment sys-
tem operators (PSO), and payment service providers (PSP).
Adoption of fintech lowers the bank’s operating efficiency
and hence also lowers the bank’s risk-taking behavior. The
banks adopting fintech products lower the bank operating
efficiency by enhancing net income and lowering the cost
and bank risk-taking behavior. This result is aligned with
Lee et al. [7] that concluded fintech product positively
improves the banks operating efficiency and ultimately
reduce the bank’s risk-taking behavior. The results for con-
trol variables such as asset size show that there is a negative
and significant impact of it on risk-taking behavior of banks
(β = −0:098, p < 0:1) which is in line with the work of A.
Kasman and S. Kasman [33] and implies that large banks
exhibit low risk-taking in Bangladesh’s banking sector. The
results also show that coefficient of liquidity is negative
and significant predictor of banks risk-taking (β = −2:538,
p < 0:1). This result is in line with the work of Dahir et al.
[40] inferring that the availability of highly liquid assets
causes the risk to decrease, specifically in developing econo-
mies; banks prefer to hold higher liquid assets as compared
to developed countries. They find that banks with higher
liquidity in terms of deposits tend to take lower risks.
Another control variable income diversification has a signif-
icant positive impact on bank risk-taking (β = 0:764, p <
0:05). This result is in line with the work of Ahamed [41]
which implies that greater involvement of banks in income
diversification activities will result into more risk in banking
sector of Bangladesh’s banking sector. Furthermore, shadow
income has insignificant impact on bank risk-taking which
is contrary to the results of Wang et al. [6]; this result implies
that the banks’ risk-taking in emerging countries is affected
by their shadow banking business.

5. Conclusion and Recommendations/
Implications of the Study

The evolution of digital technology has changed the world
drastically. The COVID-19 pandemic changed the whole
business structure. The customers’ increasing demand for
fintech products increases the competition in the financial
industry. To retain their customers and remain competitive
in the industry, traditional banks adopted fintech products.
So that they can deliver efficient, accessible, and low-cost
financial services to their customers with the help of technol-
ogy. Fintech has facilitated the banking industry with better
user experience and lower costs by using technological
advancement.

The primary objective of the study is to explore the rela-
tionship between fintech products and bank risk-taking
behavior with mediating role of a bank’s operating efficiency
using a sample of commercial banks from China, India,
Pakistan, and Bangladesh. The empirical evidence shows
that the bank’s risk-taking behavior decreases, and bank sta-
bility is improved with the development of fintech products.
Fintech products improve the bank’s operating efficiency.
The effect of fintech products on bank risk-taking is more
pronounced in countries such as China and India because
they are extensively using fintech products in their opera-
tions. Banks are adopting fintech products such as artificial
intelligence blockchain, mobile banking, and Internet bank-
ing. The results show that the banks adopting fintech prod-
ucts in their initial phase increase the bank risk-taking
behavior, and then later on, it decreases the bank risk-
taking behavior by improving their operating efficiency.

The following recommendations are drawn from the
results of the study:

(1) Fintech product improves the bank’s operating effi-
ciency, reduces transaction cost, and also lowers the
bank’s operating cost. Therefore, banks should need
to adopt fintech products and simplify their opera-
tion and organizational structure to respond to envi-
ronmental changes rapidly

(2) The development of fintech companies provides
cost-efficient products and delivers contactless

Table 6: Country-wise path analysis results.

Pakistan China India Bangladesh
OE BRT OE BRT OE BRT OE BRT
β β Indirect effect β β Indirect effect β β Indirect effect β β Indirect effect

FP (a) -1.12∗∗ -0.03 0.404∗ -0.40∗∗∗ 4.85∗∗∗ 0.195 -0.10∗∗∗ -3.600∗∗∗ 1.692∗∗ -6.4∗∗ 1.853 1.386∗

OE (b) -0.35∗∗ -0.478 15.55∗∗∗ -0.216∗∗

AS 0.461 9.861 1.188∗ -0.098∗

LR 0.007 -0.616 0.453 -2.538∗

ID 1.168 0.118 15.556 0.764∗∗

SI 2.317 -0.179 -14.3∗∗∗ 3.623

FP: fintech product; BRT: risk-taking; OE: operating efficiency; AS: asset size; LR: liquidity ratio; ID: income diversification; SI: shadow income. ∗∗∗p < 0:01,
∗∗p < 0:05, and ∗p < 0:1. “a” and “b” show direct effects.
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services to their customers during the COVID-19
pandemic. So active cooperation is essential between
banks and fintech companies

(3) Fintech development reduces bank risk-taking
behavior and reduces the bank credit risk and liquid-
ity risk in the case of emerging countries. Therefore,
commercial banks should actively adopt fintech
products to lower their risk-taking behavior

(4) Income diversification reduces the bank’s risk-taking
and improves bank stability when banks invest in
less risky projects with high returns. Banks need to
diversify their income and invest in more fintech
products

(5) Fintech products also have some adverse effects on
commercial banks including technical risk, opera-
tional risk, and regulatory risk. Therefore, commer-
cial banks need to introduce risk mitigation
measures such as introducing laws, introducing
entry and exit principles, risk monitoring indicators,
and risk preparation requirements

(6) A significant relationship exists between fintech
products and bank risk-taking behavior showing that
the fintech product can bring groundbreaking
growth in the banking industry. Hence, policymak-
ers and regulators should need to make effective pol-
icies and take immediate steps to implement fintech
products in the banking industry to effectively tackle
any effects of adverse situations like the COVID-19
pandemic
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