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This paper aims to analyze the impact of COVID-19 on the sustainability of the banking
sector and the fintech sector. In China, where banks’ revenue mainly comes from
branches, we collect relevant data manually and use the OLS model for empirical
analysis. The results show that as the COVID-19 infection rate increases, the number
of bank branches decreases significantly, which threatens the banking sector’s
sustainability. The fintech sector acts as a competitor to the banking sector. With the
increase of COVID-19 infection rate, the public pays more attention to fintech, promoting
the development of the fintech sector. Moreover, the impact of COVID-19 on these two
sectors will diminish over time. In addition, this paper finds that COVID-19 further weakens
the number of bank branches during the epidemic through the mediating effect of fintech.
The findings of this paper help to assess the sustainability of the different financial sectors
during the epidemic, which is essential for financial stability.
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INTRODUCTION

The COVID-19 outbreak at the end of 2019 poses a severe threat to human safety and survival [1, 2].
From data published by the World Health Organization, COVID-19 has spread to 190 of 233
countries worldwide by the end of 2020. The cumulative number of confirmed cases reached 80
million and caused more than 1.8 million deaths. Not only that, but the COVID-19 epidemic has also
had a significant impact on the global economy. In terms of the banking sector, with the spread of
COVID-19, the scale of social financing has been significantly reduced [1], exacerbating the
vulnerability of financial institutions, increasing the operational risk of banks [2] and reducing
their profitability [3].

Specifically, in China, the banking sector derives its profits mainly from deposits and loans of
branches, which is the traditional business development model of banks. The number of bank
branches reached a staggering 400,000 at the end of 2020. However, during the epidemic, the daily
activities of the population were restricted, the business activities of many enterprises were at a
standstill. The banks’ consideration to prevent the epidemic and improve their business performance
is likely to slow down their establishment of new branches, which will change their traditional
business model.

COVID-19 has negatively impacted many industries but has facilitated the development of the
fintech sector.6 Fintech has increased the convenience of the public lifestyle [4, 5] and improved the
productivity of businesses [6, 7]. At the same time, consumers will face more serious information
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security issues. This was more evident during the epidemic. To
address information security issues, some fintech sectors have
started to use quantum information technology to ensure
information security. Quantum key distribution enables secure
key sharing between senders and receivers through the
preparation, transmission, and measurement of quantum states
of single photons, which cannot be eavesdropped, and combines
with traditional encryption techniques to complete classical
information encryption and secure transmission [8, 9]. As
security is enhanced, the public becomes more dependent on
fintech, and the sustainability of the banking sector is severely
impacted [10]. In the case of Internet payment, for example, by
the end of 2020, non-fintech payment methods will be more
secure. For example, at the end of 2020, the non-banking sector
will have 93% of the market share, which will reduce the
frequency of use of bank credit cards by the public and
weaken the deposit and loan business of bank branches [11].

COVID-19 negatively affected many industries but facilitated
the development of the fintech sector [12]. Fintech increased the
convenience of public lifestyles [4, 5] and improved the
productivity of businesses [6, 7], which was more evident
during the epidemic. Currently, the fintech sector, as the main
competitor of banks, has a severe impact on the sustainability of
the banking sector [10]. As an example, at the end of 2020, the
non-bank sector held 93% of the market share of Internet
payment methods, reducing the frequency of public use of
bank credit cards and weakening the deposit and loan
business of bank branches [11].

Currently, scholars have concentrated on analyzing the short-
term impact of COVID-19 on the banking sector and have
focused their research on banks’ lending business, business
performance, and business risks [3, 13, 14]. In addition, we
should also focus on the impact that COVID-19 will have on
the branches of the banking sector since this impact will change
the business model of banks and have a long-term impact on their
profitability. To answer this question: First, this paper will analyze
whether COVID-19 will impact the branches of banks? Second,
given the intense competition between the fintech industry and
banks, has COVID-19 affected the fintech industry [15]. Finally,
does COVID-19 further affect banks’ institutions through fintech
during the epidemic?

To address the above questions, this paper examines the dual
impact of COVID-19 on the banking sector and the fintech sector
using provincial panel data for each day between January 2020
and December 2020. First, we construct proxies: 1) the number of
branches to measure the sustainability of the banking sector’s
business model, 2) the Internet search index for fintech to
measure the sustainability of the fintech sector, and 3) the
COVID-19 infection rate to measure the severity of the
epidemic. Second, the dual impact of COVID-19 on the
business model of the banking sector and the fintech sector is
analyzed through a structural model. Finally, the mediating effect
is used to test whether COVID-19 affects banks’ business models
through fintech.

Compared with the existing literature, the marginal
contributions of this paper are mainly in the following aspects:
First, most of the literature currently examines the impact of

COVID-19 on the non-banking sector. However, as an important
financial institution for economic development, banks have
received insufficient attention from scholars. The studies that
have been conducted also focus only on the short-term effects of
COVID-19 on the banking sector. This paper takes the traditional
business model of banks as the object of study. It analyzes the
long-term impact of COVID-19 on the banking sector, which fills
the gaps in the existing literature. The findings of this paper
contribute to a more comprehensive understanding of the
economic outcomes of COVID-19. Second, most existing
literature analyzes the relationship between COVID-19 and
the fintech sector in isolation, ignoring the competitive
relationship between the banking sector and the fintech sector
during the epidemic. In this paper, we illustrate the link between
these three through a mediating effects model. Specifically,
COVID-19 will have a direct impact on the traditional
business model of banks and indirectly affect the traditional
business model of banks through the fintech sector. Fourth,
FinTech is a complex concept, including technologies such as
machine learning, cloud computing, quantum information, etc.
These technologies require a close connection between different
disciplines, such as computer, physics and biology, etc. However,
we need to make further tests whether these technological
achievements can be accepted by the public. The findings of
this paper fully affirm the role played by these technologies in the
financial system and provide a reference for the reform of the
banking sector.

The rest of the paper is structured as follows: Part 2 presents
the literature review and research hypotheses. Part 3 introduces
the research methodology of this paper. Part 4 describes and
discusses the empirical results. Part5 concludes.

LITERATURE REVIEW AND RESEARCH
HYPOTHESIS

COVID-19 and the Traditional Business
Model of Banks
From the history of banks, the interest difference between
obtaining deposits and loans is the primary source of profit
for banks [16]. Therefore, the banking sector competed fiercely
for customers’ deposits and loans, and the rapid expansion of
bank branches was an essential means of bank competition
[17–19]. However, bank lending decreases significantly during
epidemics, Ҫolak and Öztekin (2021) [13] analyze the impact of
COVID-19 on global bank lending using a difference in
difference approach and find that bank lending is smaller in
countries with severe epidemics. Özlem.D.N and Schandlbauer
(2021) take European banks as subjects and develop a similar
picture. This effect is more pronounced for fully capitalized
banks. The main reason for this result is the significant
negative impact of COVID-19 on business production and the
daily activities of the public [20, 21]. At the same time, the
increased economic uncertainty makes banks more cautious in
lending [1, 22]. Thus COVOID-19 affects the number of bank
branches from the asset side and changes the traditional business
model of banks.
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In summary, during the epidemic period, banks will slow
down the establishment of bank branches to prevent COVID-19,
reduce risks, and improve efficiency. At the same time, the
government and the public take various necessary measures to
protect against COVID-19, such as: wearing masks and strict
disinfection [23, 24]. Therefore, the impact of COVID-19 on
bank branches may gradually diminish over time. Based on these
analyses, we propose the following hypotheses:

Hypothesis 1a (H1a): There is a negative relationship between
COVID-19 and bank branches.

Hypothesis 1b (H1b): The effect of COVID-19 on bank
branches gradually decreases over time.

COVID-19 and Fintech Sector
COVID-19 negatively affected the banking sector in China [25]
but promoted the development of competitors (fintech sector)
[26]. During the epidemic, the public reduced the frequency of
going out [27], and increased internet activity to avoid
contracting COVID-19 [28–30]. Jiang and Stylos (2021) found
that consumer habits changed significantly during the epidemic,
with a rapid increase in personal online spending and an essential
role for digital technology. There are two sides to everything, and
with the rapid development of fintech, frequent information
security incidents have raised public concerns. That is, the
convenience and security of fintech are two important factors
that influence consumer demand [31]. Fintech companies will
invest more in big data and quantum information technology to
meet consumer-related financial needs and accelerate digital
transformation [26, 32]. Therefore, with the COVID-19
outbreak increasing public demand for fintech, the fintech
sector will also grow at a faster pace. Likewise, considering
that the government and the public have already taken
relevant countermeasures [23, 24]. Therefore, the impact of
COVID-19 on fintech may also diminish over time.

Hypothesis 2a (H2a): There is a positive relationship between
COVID-19 and the fintech sector.

Hypothesis 2b (H2b): The effect of COVID-19 on fintech
sector gradually decreases over time.

Mediation Effect of the FinTech Sector
Recently, the fintech sector has become a public concern and has
negatively impacted bank branches regarding deposits, loans [33,
34], and payment settlements (e.g., mobile payments) [35, 36].
This negative impact not only reduces bank performance [37] but
also changes the traditional business model of banks. Banks have
to invest in fintech to improve their performance as the demand
for IT by companies and individuals increases [38, 39], which
occupies their internal resources and makes them invest less in
their branches. This impact is more evident during the COVID-
19 outbreak. Specifically, the positive impact of COVID-19 on
fintech is likely to stimulate banks to invest more resources in
developing their fintech, thus further weakening the investment
in bank branches. Thus, fintech will have a mediating effect
between COVID-19 and bank branches. Based on these
analyses, we propose the following hypotheses:

Hypothesis 3 (H3): COVID-19 affects bank branches
indirectly through the mediating effect of the fintech sector.

In response to these theories and hypotheses, we draw the
structural framework and present it in Figure 1.

MATERIALS AND METHODS

Data and Sample
The date of the first confirmed infection with COVID-19 was 20
January 2020, in China, so this paper defined the interval as 20
January 2020-31 December 2020; the frequency of data collection
was every day; the sample included 31 provinces in China; the
samples with missing data were excluded in this paper, and finally
10,038 observations were obtained.

Measures
Dependent Variables
According to H1, we need to get information about bank
branches. In China, the official website of the China Banking
and Insurance Regulatory Commission (CBRC) publishes the
financial institution license information of bank branches. This
license contains information such as the bank’s name, the date of
establishing the bank branch, and the geographical location. We
collected these data manually, sorted them by province and time,
and ordered them into a panel data format. In this paper, we use
the number of bank branches added in each Province per day
(Brach) as the dependent variable in H1.

According to H2, we need to find an indicator that can
measure the level of development of the fintech sector.
However, the fintech sector is a vague concept that includes
digital payments and wallets, P2P lending platforms, robot-
money, intelligent money management, machine learning and
cloud computing, financial credit, financial information
platforms, Etc. It is not easy to find a comprehensive indicator
to measure the level of development of the fintech sector. Even if
such a measure exists, the indicator does not match the frequency
of collection of COVID-19 data (per day) in a time series.
Therefore, this paper uses the public Internet search index for
fintech for each Province per day as the dependent variable of H2
to match the bank branch data and COVID-19 data to ensure that
the observations of these three key indicators are the same.
Finally, we categorized dates by province and time and
organized them into a panel data format.

FIGURE 1 | Structural framework.
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Independent Variables
We need to obtain COVID-19 related information. In China, the
health committee of each province publishes COVID-19 related
data on the official website every day, such as information on the
number of increased infections per day and the cumulative
number of infections. We collected these data manually,
categorized them by province and time, organized them into
panel data format, and calculated the COVID-19 infection rate.
This paper used the COVID-19 infection rate (Incrs) per day and
the cumulative infection rate (Surv) for each province as
independent variables.

Moderating Variables
According to H1b and H2b, the samples need to be divided into
two parts in this paper and represented by day30. Counting from
the first COVID-19 infected person found in each province,
day30 takes the value of 0 if the sample falls within 30 days
after the diagnosis; if the sample is more than 30 days after the
diagnosis, day30 takes the value of 1.

Control Variables
According to the literature, we control for factors that may impact
the number of bank branches and FinTech. Usually, the higher
the mortality rate of COVID-19 infected people during an
epidemic, the more panicked the population will be, and the
frequency of going out will decrease. As a result, the number of
bank branches and FinTech is significantly affected. In addition,
we control for the financing needs of the society (Loan),
marketization index (Mark), the regional industrial structure
(Indus), the level of digital trading of companies (Digt), and
the level of regional economic development (PGDP).

Table 1 summarizes all of the above variables and presents the
measures and data sources for these variables.

Model Design
In this paper, we use ordinary least squares (OLS) to test H1-H3.
In the testing process, it should be noted that if the error terms of

the model are correlated with each other, the standard error of the
OLS estimation results will be biased and will not reflect the true
variability of the estimated coefficients well. Hence, the standard
error needs to be adjusted. Therefore, this paper uses cluster-
adjusted standard errors (cluster) at the province level to solve
this problem [40]. We also add time dummy variables to the
model to eliminate the interference of time trends on the
estimation results. ε represents the error term of the model; i
and t denote province and time, respectively.

Model 1: This model is designed to test the effect that COVID-
19 would have on the number of bank branches (H1a). The
independent variable is incrs (surv), and the dependent variable is
Brach.

Brachi,t � α0 + α1Incrs(surv)i,t +Xi,t +∑Year + εi,t

Model 2: This model is designed to test whether the impact of
COVID-19 on bank branches will diminish over time (H1b). We
add the intersection terms of incrs (surv) and Day30 to model 1.

Brachi,t � α0 + α1Incrs(surv)i,t × Day30i,t +Xi,t +∑Year + εi,t

Model 3: This model is designed to test the impact that
COVID-19 would have on the fintech sector (H2a). The
independent variables are incrs and surv, and the dependent
variables are Fintech.

Fintechi,t � β0 + β1Incrs(surv)i,t +Xi,t +∑Year + εi,t

Model 4: This model is designed to test whether the effect of
COVID-19 on FinTech diminishes over time (H2b). We add to
model 3 by increasing the intersection t terms of incrs and Day30,
surv and Day30, respectively.

Fintechi,t � β0 + β1Incrs(surv)i,tpDay30i,t +Xi,t +∑Year + εi,t

Model 5: This model is designed to test the mediating effect
that fintech can have between COVID-19 and bank branches

TABLE 1 | Summary of variables and data sources.

Variable type Variable Variable measurement Data source

Dependent variable brach Total number of bank branches added per day http://xkz.cbirc.gov.cn/jr/
Fintech Total number of searches for fintech via the Internet per day/total population of the

province
https://index.baidu.com/v2/index.html

Independent
variable

incrs Total number of infections added per day/total population of the province http://wsjkw.sc.gov.cn/scwsjkw/gzbd01/
ztwzlmgl.shtml etc

surv Cumulative number of infections/total population in the province http://wsjkw.sc.gov.cn/scwsjkw/gzbd01/
ztwzlmgl.shtml etc

Moderating variable day30 Within 30 days of diagnosis, day30 takes the value of 0. Beyond 30 days, day30
takes the value of 1

Obtained by manual collation

Control variables death Number of deaths/cumulative number of infections http://wsjkw.sc.gov.cn/scwsjkw/gzbd01/
ztwzlmgl.shtml

loan Logarithm of the total amount of corporate and personal loans https://www.cnrds.com/Home/Index
indus Value added of secondary industry/GDP https://www.cnrds.com/Home/Index
mark Marketability Index https://www.wind.com.cn/
digt The proportion of the number of enterprises with e-commerce trading activities https://www.wind.com.cn/
pgdp Logarithm of provincial GDP/total population in the province https://www.wind.com.cn/

Frontiers in Physics | www.frontiersin.org February 2022 | Volume 10 | Article 8206464

Yan and Jia COVID-19: Bank Branch and Fintech

http://xkz.cbirc.gov.cn/jr/
https://index.baidu.com/v2/index.html
http://wsjkw.sc.gov.cn/scwsjkw/gzbd01/ztwzlmgl.shtml%20etc
http://wsjkw.sc.gov.cn/scwsjkw/gzbd01/ztwzlmgl.shtml%20etc
http://wsjkw.sc.gov.cn/scwsjkw/gzbd01/ztwzlmgl.shtml%20etc
http://wsjkw.sc.gov.cn/scwsjkw/gzbd01/ztwzlmgl.shtml%20etc
http://wsjkw.sc.gov.cn/scwsjkw/gzbd01/ztwzlmgl.shtml
http://wsjkw.sc.gov.cn/scwsjkw/gzbd01/ztwzlmgl.shtml
https://www.cnrds.com/Home/Index
https://www.cnrds.com/Home/Index
https://www.wind.com.cn/
https://www.wind.com.cn/
https://www.wind.com.cn/
https://www.frontiersin.org/journals/physics
www.frontiersin.org
https://www.frontiersin.org/journals/physics#articles


(H3). In model 5, the independent variables are incrs (surv) and
Fintech, and the dependent variable is Brach. The mediating
effect requires three conditions to be satisfied [40, 41].

1) In model 1, there is a significant association between Brach
and incrs (surv). Therefore, the estimated coefficient α1 must
pass the significance test.

2) In model 3, there is a significant association between Fintech
and incrs (surv). Therefore, the estimated coefficient β1 must
pass the significance test.

3) In model 5, there is a significant association between the
mediating variable (Fintech) and Brach. Therefore, the
estimated coefficient γ2 must pass the significance test.
Moreover, in model 5, if the estimated coefficient γ1 of
incrs (surv) passes the significance test, it means that
model 5 is a partial mediating effect model. Otherwise, it
means that model 5 is a fully mediated effects model.

Brachi,t � γ0 + γ1Incrs(surv)i,t + γ2Fintechi,t +Xi,t +∑Year

+ εi,t

Descriptive Statistics Analysis
Table 2 presents the results of descriptive statistics for all
variables in this paper. The mean value of Brach is 0.256,
which indicates an average increase of 0.256 bank branches
per province per day. The minimum value of Brach is 0, and
the maximum value is 243, with a significant difference between

them, indicating a sizeable individual difference between each
sample. The mean value of Fintech is 0.32, which indicates that 32
out of 10,000 people 32 will search for Fintech information via the
Internet every day. The mean value of Incrs is 0.002, which means
that 2 out of 10,000 people will be infected with COVID-19 every
day. The mean value of Surv is 0.032, which means that 32 out of
10,000 people will be infected with COVID-19 cumulatively.

Correlation Coefficients of Variables
Table 3 shows the correlation coefficients between all variables,
the correlation coefficients between Incrs (Surv) and brach are
−0.023 and −0.025, the negative relationship between them is
consistent with the expectation of H1a. the correlation
coefficients between Incrs (Surv) and fintech are 0.194 and
0.327, the positive relationship between them is consistent
with the expectation of H2a. However, the statistical
correlation does not mean that the variables are economically
significant with each other. Multiple regression analysis is still
needed to verify this paper H1-H3.

REGRESSION ANALYSIS

Considering that the problem of multicollinearity among
variables can lead to bias in the estimation results, we
conducted variance factor analysis (VIF) for model 1–model 5.
We found that the values of VIF are all much less than 10,
indicating that there is no multicollinearity problem among
variables in the model.

Effect of COVID-19 on Bank Branches
Table 4 shows the test results for H1a and H1b. Column (1) tests
the effect of the control variables in this paper on bank branches,
and the estimated coefficient values for death and mark are
negative and significant. This indicates that the higher the
mortality rate of COVID-19 and the more marketized, the
lower the number of bank branches. The coefficient values of
loan and pgdp are positive and significant, which indicates that
the higher the demand for social financing and the higher the
regional economic level, the higher the number of bank branches.

The estimated coefficient value of incrs in column (2) is
−0.270. It is significant at the 5% level, implying that a 1%
increase in COVID-19 infection rate is associated with a

TABLE 2 | Descriptive statistics of variables.

Variable Obs Mean Median S.D. Min Max

brach 10,038 0.256 0.000 3.133 0.000 243.000
incrs 10,038 0.002 0.000 0.031 −0.001 2.504
surv 10,038 0.032 0.000 0.368 0.000 8.543
fintech 10,038 0.032 0.023 0.032 0.000 0.330
day30 10,038 0.910 1.000 0.286 0.000 1.000
death 10,038 0.010 0.008 0.014 0.000 0.500
loan 10,038 19.605 19.708 0.889 17.655 21.208
indus 10,038 0.370 0.386 0.068 0.160 0.474
mark 10,038 0.426 0.387 0.111 0.249 0.727
digt 10,038 9.634 9.500 3.414 4.800 22.200
pgdp 10,038 11.057 10.946 0.400 10.404 12.011

TABLE 3 | Correlation coefficients of variables.

Variable Brach Incrs Surv Fintech Death Loan Indus Mark Digt Pgdp

brach 1.000
incrs −0.023 1.000
surv −0.025 0.421 1.000
fintech −0.051 0.194 0.327 1.000
death −0.002 0.010 −0.004 0.034 1.000
loan 0.210 0.065 0.110 −0.033 −0.091 1.000
indus 0.088 −0.256 −0.409 −0.462 −0.271 0.174 1.000
mark 0.124 0.160 0.236 0.312 −0.107 0.766 −0.106 1.000
digt 0.046 0.238 0.388 0.298 −0.062 0.278 −0.376 0.444 1.000
pgdp 0.103 0.199 0.294 0.372 −0.032 0.578 −0.087 0.867 0.565 1.000
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0.27% decrease in bank branches. The estimated coefficient value
of surv in column (3) is −0.043 and is significant at the 1% level.
These results indicates that as the COVID-19 epidemic worsens,
banks will slow down the establishment of branches. Thus, H1 is
verified. It can be seen that COVID-19 can have a significant
impact on the traditional business model of banks.

The coefficients of the intersection terms incrs × day30 and
surv × day30 in columns (4) and (5) are positive and significant at
the 5 and 10% levels. Combined with the estimation results in
columns (2) and (3), it indicates that bank branches will be less
negatively affected than in the first month of the beginning of the
outbreak. This implies that the impact of COVID-19 on the banks
gradually weakened over time. Therefore, H2a is verified.

Effect of COVID-19 on Fintech
Table 5 shows the test results for H2a and H2b. Column (1) tests
the effect of the control variables of this paper on fintech. The
coefficient value of loan is negative and significant at the 1% level,
which indicates a negative relationship between social financing
demand and fintech. The coefficients of mark and pgdp are
positive and significant at the 5 and 10% levels, which means
that the more marketized and the higher the level of economic
development, the higher the level of fintech development.

The estimated coefficient value of column (2) incrs is 0.010. It
is significant at the 1% level, which means that a 1% increase in
the infection rate of COVID-19 increases the fintech internet
search index by 0.010%. The estimated coefficient value of Surv in

column (3) is 0.001 and is significant at the 5% level. Those results
of this empirical analysis suggest that as the COVID-19 epidemic
worsens, the public becomes more concerned about fintech,
which will contribute to the rapid development of the fintech
sector. Therefore, H2a is validated.

The coefficients of the intersecting terms incrs × day30 and
surv × day30 in columns (4) and (5) are negative and significant at
the 1 and 5% levels. Combined with the estimation results in
columns (2) and (3), it indicateds that fintech is less positively
affected than the first month of the epidemic’s start. This implies
that the impact of COVID-19 on FinTech gradually weakened
over time. Therefore H2b is verified.

Intermediation Effects in the Fintech Sector
The three conditions for the intermediation effect to hold are
described in the model design section. The estimation results
in columns (2) and (3) of Table 4 and columns (2) and (3) of
Table 5 already confirm that the first two conditions hold, and
the third condition (H3) of the mediating effect needs to be
tested next. The coefficient values of the mediating variable
(fintech) in columns (1) and (2) of Table 6 are −1.757 and
−1.749, and both are significant at the 5% level, which satisfies
the third condition for the mediating effect. Combined with
the previous analysis results, the results of the analysis in
Table 6 indicate that the positive effect of COVID-19 on
fintech will further reduce the establishment of branches by
banks. Therefore, H3 is verified that.

TABLE 4 | Effect of COVID-19 on bank branches.

(1) (2) (3) (4) (5)
Variable brach brach brach brach brach

incrs −0.270** −0.539**
(0.10) (0.23)

surv −0.043*** −0.069**
(0.01) (0.03)

day30 −0.112 −0.039
(0.07) (0.08)

Incrs × day30 0.415**
(0.15)

Surv × day30 0.030*
(0.02)

death −4.735* −4.699* −4.601* −4.674* −4.596*
(2.37) (2.37) (2.37) (2.37) (2.37)

loan 0.302*** 0.303*** 0.304*** 0.303*** 0.305***
(0.06) (0.06) (0.06) (0.06) (0.06)

indus −0.263 −0.262 −0.259 −0.261 −0.259
(0.56) (0.56) (0.56) (0.56) (0.56)

mark −2.524*** −2.537*** −2.566*** −2.541*** −2.567***
(0.82) (0.81) (0.81) (0.81) (0.81)

digt −0.018 −0.018 −0.018 −0.018 −0.018
(0.01) (0.01) (0.01) (0.01) (0.01)

pgdp 0.498** 0.501** 0.508** 0.502** 0.508**
(0.20) (0.20) (0.20) (0.20) (0.20)

Constant −10.266*** −10.310*** −10.409*** −10.334*** −10.414***
(2.42) (2.41) (2.39) (2.41) (2.39)

Year Yes Yes Yes Yes Yes
Observations 10,038 10,038 10,038 10,038 10,038
R-squared 0.056 0.056 0.056 0.056 0.056

Note: Cluster-robust standard errors in parentheses; ***p < 0.01, **p < 0.05, *p < 0.1.
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Meanwhile, the estimated coefficients of incrs and surv in
columns (1) and (2) are negative and significant at the 5 and 1%
levels, which indicates that model 5 is a partial mediating effect
model; that means, COVID-19 will have not only a direct impact
on bank branches but also an indirect impact through fintech.

Summary of Intermediary Effect Test
Results
Through the previous analysis, we know that COVID-19 will
have a direct effect on bank branches and indirectly affect bank
branches through the fintech sector. In order to better understand
the mediating effect, Table 7 summarizes the results of all the
above analyses.

ENDOGENEITY PROBLEM AND
ROBUSTNESS TEST

Endogeneity Problem
There is a possible endogeneity problem of mutual causality between
the independent variables (incr, surv) and the dependent variable
(brach) in model 1, which could lead to bias in the first conclusion of
this paper (negative association between COVID-19 and bank
branches). Therefore, this paper uses a two-stage instrumental
variable approach [42, 43] to validate the above results. Two
conditions of use need to be satisfied in the choice of

instrumental variables: first, the dependent variable does not affect
the instrumental variables. Second, there is a link between the
instrumental variable and the independent variable.

In this paper, the number of tourists in the region is chosen as
the instrumental variable because COVID-19 is highly contagious
[44, 45], and bank branches do not significantly affect the number
of tourists in the region, satisfying the first condition of the
instrumental variable. On the other hand, tourists would
accelerate the spread of the virus and increase the number of
confirmed COVID-19 diagnoses, satisfying the second condition
of the instrumental variable.

Table 8 shows the test results, in the first stage of regression
analysis, there is a positive correlation between trav and Iv_incr
and Iv_surv with estimated coefficients of 0.026 and 0.514, and
significant at the 5 and 1% levels. Meanwhile, the Cragg-Donald
Wald F statistic of the weak instrumental variable test in the first
stage is 21.301, 65.308 greater than the critical values 11.41 of the
Stock-Yogo weak ID test at the 10% level, indicating that the
instrumental variables selected in this paper are reasonable. In the
second stage regression, the coefficients of Iv_incr and Iv_surv are
−7.689 and −0.387, respectively. Both are significantly negative at
the 5% level, indicating that H1a still holds after accounting for
the endogeneity problem.

Robustness Tests
Effect of Data Truncation
Suppose some observations are systematically excluded from
the sample. In that case, this phenomenon is called truncation.
In this situation, a linear regression of the entire sample using

TABLE 6 | Analysis of mediating effects of fintech.

(1) (2)
Variables brach brach

fintech −1.757** −1.749**
(0.81) (0.81)

incrs −0.252**
(0.10)

surv −0.041***
(0.01)

death −4.856** −4.763*
(2.35) (2.34)

loan 0.282*** 0.283***
(0.06) (0.05)

indus −0.501 −0.497
(0.52) (0.52)

mark −2.389*** −2.418***
(0.84) (0.83)

digt −0.018 −0.018
(0.01) (0.01)

pgdp 0.541*** 0.547***
(0.19) (0.19)

Constant −10.258*** −10.353***
(2.40) (2.38)

Year Yes Yes
Observations 10,038 10,038
R-squared 0.056 0.056

Cluster-robust standard errors in parentheses; ***p < 0.01, **p < 0.05, *p < 0.1.

TABLE 5 | Effects of COVID-19 on fintech.

(1) (2) (3) (4) (5)
Variables fintech fintech fintech fintech fintech

incrs 0.010*** 0.025***
(0.00) (0.01)

surv 0.001** 0.003***
(0.00) (0.00)

day30 0.008 0.006
(0.01) (0.01)

Incrs × day30 −0.024***
(0.01)

Surv × day30 −0.003**
(0.00)

death −0.088 −0.089 −0.092 −0.091 −0.093
(0.08) (0.08) (0.08) (0.08) (0.08)

loan −0.012*** −0.012*** −0.012*** −0.012*** −0.012***
(0.00) (0.00) (0.00) (0.00) (0.00)

indus −0.136*** −0.136*** −0.136*** −0.136*** −0.136***
(0.04) (0.04) (0.04) (0.04) (0.04)

mark 0.083** 0.084** 0.085** 0.084** 0.085**
(0.04) (0.04) (0.04) (0.04) (0.04)

digt −0.000 −0.000 −0.000 −0.000 −0.000
(0.00) (0.00) (0.00) (0.00) (0.00)

pgdp 0.023* 0.022* 0.022* 0.022* 0.022*
(0.01) (0.01) (0.01) (0.01) (0.01)

Constant 0.028 0.029 0.032 0.031 0.033
(0.13) (0.13) (0.13) (0.13) (0.13)

Year Yes Yes Yes Yes Yes
Observations 10,038 10,038 10,038 10,038 10,038
R-squared 0.453 0.453 0.453 0.453 0.453

Note: Cluster-robust standard errors in parentheses; ***p < 0.01, **p < 0.05, *p < 0.1.
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OLS will have its nonlinear perturbation terms included in the
perturbation term, leading to inconsistent estimates. Since
there are more cases where the number of branches added
by the bank (Brach) takes a value equal to zero, it is a case
where the sample is truncated. Therefore, we use the Tobit
model to test the previous estimation results again. Table 9
shows the results of the robustness test using the Tobit model,
and there is a significant negative relationship between
columns (1–4) incrs (surv) and Brach, which is consistent
with the results of the previous analysis. It indicates that the
empirical analysis in this paper is not affected by data
truncation.

Effect of Discrete Variables
The dependent and independent variables in this paper are
discrete variables. In the empirical analysis using the OLS
model, the discrete distribution of the dependent variable may
produce estimation bias on the coefficients in the above

results. Therefore, we further use the binary choices model
(Logit and Probit model) in the generalized linear model to re-
examine the original findings. In the Logit and Probit model,
we need to construct the dummy dependent variable
(Dum_brach), where the value of Dum_brach is equal to 1
if brach >0 and 0 otherwise. Table 10 shows the specific test
results, and it can be seen that the coefficients of incrs in
columns (1) and (4) are significantly negative (column (2)
except), and the coefficient of tech in columns (2) and (4) is
also significantly negative, which remains consistent with the
results of the previous analysis. Table 11 illustrates that the
discrete distribution of the dependent variable does not affect
the main conclusions of this paper.

Regional Heterogeneity Test
In China, Hubei Province was the first region where COVID-
19 was found. Regions adjacent to Hubei province have more

TABLE 7 | Summary of the results of the intermediation effect test.

(1) (2) (3) (4) (5) (6) (7) (8)
Test Procedure Model Dependent Variable Independent Variable Effect Coefficient Coefficient Value Pass or fail the test

Step 1 Y = cX + e1 Brach Incrs Total effec c −0.270** Yes
Step 2 M = aX + e2 intech Incrs Indirect effec a 0.010*** Yes
Step 3 Y = c’X + bM + e3 Brach Incrs Direct effec c’ −0.252** Yes

Brach Fintech Indirect effec b −1.757** Yes

The model in column (2) has been simplified for comprehension purposes and no control variables are listed; ***p < 0.01, **p < 0.05, *p < 0.1.

TABLE 8 | Treatment of the endogeneity problem.

Step 1 Step 2
Variables (1) (2) (3) (4)

Iv_incrs Iv_surv brcah brcah

trav 0.026** 0.514***
(0.01) (0.19)

Iv_incrs −7.689**
(3.85)

Iv_surv −0.387**
(0.18)

death −0.576* −10.801** −3.669 −3.480
(0.30) (5.06) (2.49) (2.45)

loan −0.073** −1.460*** 0.319*** 0.320***
(0.04) (0.55) (0.06) (0.06)

indus 0.098* 2.021** −0.213 −0.200
(0.05) (0.81) (0.61) (0.61)

mark 0.986** 19.736*** −2.855*** −2.866***
(0.47) (7.47) (0.90) (0.90)

digt 0.018** 0.368*** −0.018 −0.018
(0.01) (0.14) (0.01) (0.01)

pgdp −0.268** −5.349*** 0.577*** 0.579***
(0.13) (2.03) (0.21) (0.21)

Cons 3.554** 71.109*** −11.405*** −11.445***
(1.71) (27.19) (2.54) (2.54)

Year Yes Yes Yes Yes
Observations 9,703 9,703 9,703 9,703
R-squared 0.097 0.201 0.052 0.055

Cluster-robust standard errors in parentheses; ***p < 0.01, **p < 0.05, *p < 0.1.

TABLE 9 | Robustness test: Tobit model.

(1) (2) (3) (4)
Variables brach brach brach brach

incrs −0.270*** −0.252**
(0.10) (0.10)

sure −0.038***
(0.01)

fintech −1.757** −1.749**
(0.80) (0.80)

surv −0.041***
(0.01)

death −4.699** −0.882 −4.856** −4.763**
(2.33) (1.97) (2.31) (2.30)

loan 0.303*** 0.319*** 0.282*** 0.283***
(0.06) (0.05) (0.05) (0.05)

indus −0.262 −0.002 −0.501 −0.497
(0.55) (0.54) (0.51) (0.51)

fina −2.537*** −2.897*** −2.389*** −2.418***
(0.80) (0.81) (0.82) (0.82)

digt −0.018 −0.017 −0.018 −0.018
(0.01) (0.01) (0.01) (0.01)

pgdp 0.501*** 0.593*** 0.541*** 0.547***
(0.19) (0.20) (0.19) (0.19)

Constant −10.310*** −11.741*** −10.258*** −10.353***
(2.37) (2.38) (2.36) (2.34)

Year Yes Yes Yes Yes
Observations 10,038 10,038 10,038 10,038
Pseudo R2 0.011 0.011 0.011 0.011

Cluster-robust standard errors in parentheses; ***p < 0.01, **p < 0.05, *p < 0.1.
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intensive movement between populations, are more
threatened by the epidemic, and there are differences in
economic level, financial literacy, and culture between
regions [46]. Therefore, the impact of COVID-19 on bank
branches and financial technology may also exhibit significant

regional heterogeneity. To test the geographical differences, we
divided the sample into adjacent provinces and non-adjacent
provinces. Adjacent provinces include Anhui, Jiangxi, Hunan,
Chongqing, Shaanxi, and Henan provinces. Locat takes the
value of 1 if the sample belongs to one of them; otherwise,
Locat takes 0.

The coefficients of the intersecting terms incrs × Locat and
surv × Locat in columns (1) and (2) of Table 11 are negative and
significant at the 1% level. Combined with the estimated results in
columns (2) and (3) of Table 4, it indicates that provinces closer
to Hubei Province are more negatively affected by the traditional
business model of banks. The coefficients of the intersecting
terms incrs × Locat and surv × Locat in columns (3) and (4)

TABLE 10 | Robustness test:Logit model. and Probit model.

(1) (2) (3) (4)
Variables dum_brach dum_brach dum_brach dum_brach

incrs −23.5206** −2.6162 −12.5010* −2.2543**
(−2.25) (−1.14) (−1.78) (−2.14)

tech −0.9346** −0.9218***
(−2.57) (−2.92)

death −0.0370 −0.2210 0.0366 −0.1303
(−0.15) (−0.60) (0.15) (−0.34)

loan 0.1086*** 0.1408*** 0.1046*** 0.1369***
(15.04) (14.06) (14.86) (20.65)

indus 0.2414*** 0.2200 0.2457*** 0.2126***
(3.67) (1.62) (3.88) (2.61)

fina −0.0612 −0.0252 −0.0976 −0.0582
(−0.72) (−0.15) (−1.17) (−0.39)

digt 0.0034*** 0.0047* 0.0034*** 0.0048*
(2.63) (1.91) (2.70) (1.74)

pgdp −0.0668*** −0.0749** −0.0567*** −0.0643*
(−3.59) (−2.33) (−3.03) (−1.80)

Year Yes Yes Yes Yes
Observations 10,038 6,761 10,038 6,761
Pseudo R2 0.081 0.165 0.078 0.164

Cluster-robust standard errors in parentheses; ***p < 0.01, **p < 0.05, *p < 0.1.

TABLE 11 | Robustness tests: comparison of regional differences.

(1) (2) (3) (4)
Variables brach brach fintech fintech

incrs −0.654*** −0.014**
(0.16) (0.01)

surv −0.086*** −0.001*
(0.02) (0.00)

Incrs × locat −29.510*** -1.463***
(9.19) (0.23)

Surv × locat −2.399*** −0.108***
(0.85) (0.02)

dum_lj −0.110 −0.108 0.006 0.006
(0.07) (0.07) (0.00) (0.00)

death −4.641** −4.453** −0.077 −0.075
(2.16) (2.14) (0.09) (0.09)

loan 0.316*** 0.319*** −0.013*** −0.013***
(0.06) (0.06) (0.00) (0.00)

indus −0.072 −0.060 −0.142*** −0.142***
(0.58) (0.58) (0.04) (0.04)

mark −2.618*** −2.668*** 0.086** 0.086**
(0.79) (0.78) (0.04) (0.04)

digt −0.013 −0.013 −0.001 −0.001
(0.01) (0.01) (0.00) (0.00)

pgdp 0.474** 0.485** 0.024** 0.024**
(0.20) (0.19) (0.01) (0.01)

Constant −9.851*** −10.006*** 0.039 0.038
(2.30) (2.27) (0.12) (0.12)

Year Yes Yes Yes Yes
Observations 10,038 10,038 10,038 10,038
R-squared 0.004 0.004 0.275 0.275

Cluster-robust standard errors in parentheses; ***p < 0.01, **p < 0.05, *p < 0.1.

FIGURE 2 | The dark color indicates that COVID-19 has a more negative
impact on the traditional business model of banks.

FIGURE 3 | The dark color indicates that the positive impact of COVID-
19 on fintech is more significant.
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are negative and significant at the 1% level. Combined with the
estimation results in columns (2) and (3) of Table 5, it indicates
that the promotion effect of COVID-19 on FinTech is more
pronounced in provinces that are further away from Hubei
Province. These results suggest significant geographical
heterogeneity in the impact of COVID-19 on bank branches
and fintech.

To better demonstrate this geographic variation, we show it in
Figures 2, 3.

CONCLUSION

Conclusion of This Paper
As technology advances, individuals and businesses become
increasingly reliant on fintech, which has had a severe negative
impact on traditional bank branches. How will the COVID-19
outbreak at the end of 2019 affect the relationship between these
rival fintech and traditional banking sectors? This paper finds that
as COVID-19 infection rates increase, fewer bank branches are
established. In contrast, the public will pay more attention to the
fintech sector. However, these effects diminish in the later stages
of the COVID-19 epidemic. At the same time, the fintech sector is
also an essential mediating variable for the weakening of bank
branches by COVID-19.

Theoretical and Practical Implications
For theoretical implications, the literature mainly focuses on the
impact of COVID-19 on the banking sector and the fintech sector
as separate studies. In fact, during the COVID-19 epidemic, they
were closely linked to each other. Therefore, this paper combines
them to confirm the dual impact of COVID-19 on the banking
sector and fintech, moreover the existence of a significant
mediating effect between them. This has important theoretical
implications for a complete understanding of the impact of
COVID-19 on the financial system.

The practical significance for developing countries is that
banks have an almost monopoly position in the financial
system, which leaves them with no incentive to innovate48.
However, the unexpected COVID-19 epidemic has had a
severe impact on the traditional business model of banks,

which has forced them to invest in fintech, and this
investment is irreversible under the pressure of external
competition. Therefore, banks should develop both fintech and
branches and find the best combination of them. This has
important practical implications for banks to respond to
unexpected public events, improve operational efficiency and
enhance long-term competitiveness.

Limitations and Future Research Directions
First, because FinTech is a more complex concept [47], this paper
cannot use specific indicators to measure the level of development
of the FinTech sector in different regions. Therefore, in the future,
more comprehensive indicators need to be constructed to
measure the level of fintech in regions. Second, there are
differences in the structure of financial systems among
different countries, and the findings in this paper may be
heterogeneous at the national level. Therefore, the conclusions
of this paper need to be tested and enriched by collecting relevant
data from other countries in the future. Third, at present,
although only a small number of banks have developed their
fintech, in the future, banks will be sure to make substantial
investments in this area. Then, how banks can achieve optimal
investment between branches and fintech is extremely important
for banks to improve their operational efficiency. Therefore, in
the future, we can continue to conduct in-depth research on
this issue.
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