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CHAPTER I INTRODUCTION

1.1 Motivation

Since the birth of electronic finance (e-finance) in the United States, as the global

internet financial market spread quickly, the internet finance has experienced innovation and

unparalleled growth (Claessens, Glaessner, & Klingebiel, 2001). So far, for important economies

such as the United States, the United Kingdom and the European Union, the penetration rate of

internet finance has showed a high level. Besides, crowdfunding, peer-to-peer lending (P2P) and

bill financing have become important sources for financing funds (Ye & Ma, 2017). As the rise of

internet finance increases the competition among providers of financial service, banks are spurred

to offer electronic banking services and it is also a leapfrog opportunity for developing countries

(Claessens et al., 2001). Compared with European countries and American, although internet

finance started later in China, it has become a powerful economic force of China after showing

explosive growth since 2013. To date, internet finance in China mainly includes electronic

banking, third-party payment, P2P and crowdfunding (Du & Lang, 2020; Guo, Kong, & Wang,

2016).

Two concepts, e-finance and internet finance, have been mentioned above.

Electronic finance, as the prototype of internet finance, namely the provision of financial services

and markets using electronic communication and computation (Allen, McAndrews, & Strahan,

2002; Banks, 2001). With upgrading of internet technology, Internet finance(IF), as a new-born

term derived from e-finance, has been drawn attention since 2012(Guo et al., 2016; Xie, Zou, &



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4

Liu, 2016; Xu, 2017). Shen and Huang (2016) further claimed that internet finance is often

referred to as digital finance and fintech outside China. After comparing the definitions proposed

by the United Nations Conference on Trade and Development(UNCTAD), Organization for

Economic Cooperation and Development(OECD) and Bank for International Settlements(BIS)

about these four terminologies, it’s found that e-finance, internet finance, digital finance and

fintech can be cross-used in most cases (Christiansen, 2001; Goldfinger & Perrin, 2001; Manyika,

Lund, Singer, White, & Berry, 2016; OECD, 2018; Sato & Hawkins, 2001; Schueffel, 2016).

However, according to the stage of technological development in different countries and the

scope of research, these terms should be selectively used in the corresponding context.

Specifically, without time limitation, e-finance and digital finance covers financial services

applying a broader technology; fintech and internet finance confines to financial services

supported by new or/and emerging technology.

Considering that this study focuses on internet finance, it is important to distinguish

internet finance and fintech. Basically, two distinct differences can be identified: (1) Different

scope. Fintech applies digital technology, while IF just uses the internet and mobile

communication technology included in digital technology. (2) Different focus: Fintech tends to

focus on traditional financial institutions to expand their business through the availability of

internet, while IF emphasizes the financial services provided by internet-based enterprises that are

non-financial institutions (Guo et al., 2016). In short, the current stage of fintech in China is

named as internet finance.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5

With a further step, orienting at “internet finance”, which is the current stage of

fintech in China, we referred to the official definition from People's Bank of China(PBOC):

Internet finance is an emerging financial mode which realizes functions including financing,

payment and information intermediary through the internet and mobile communication

technology (PBOC, 2014). In addition, from a forthcoming perspective of internet finance in

China, we selected the term “fintech” as well, and further referred to the definition from OECD

proposed in 2018: Fintech involves not only the application of new digital technologies to

financial services but also the development of business modes and products which rely on these

technologies and more generally on digital platforms and processes (OECD, 2018). Moreover,

PBOC (2014) further divides internet finance into broad and narrow concepts according to its

content: The broad sense of internet finance includes financial services operated by financial and

non-financial institutions, while the narrow sense of internet finance only refers to financial

services provided by non-financial institutions. Most scholars have also adopted this classification

in their research (Li & Dong, 2013; Wu, 2015; Xu, 2017).

Starting from internet finance in a broad sense, China's internet finance can be

divided into three major business modes according to the existing penetration:

Mode 1: Banks expand payment business with the help of internet technology (e.g., online

banking)

Mode 2: Third-party payment (TPP, e.g., Alipay and WeChat pay)

Mode 3: Peer-to-peer lending (P2P) and crowdfunding (Guo et al., 2016; PBOC, 2014; Xie et al.,

2016).
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In particular, for the purpose of this study, mode 1 is called internal internet finance

(IIF) in this paper as it is provided by banks. Mode 2 and mode 3 are operated by non-bank

institutions, so they are called external internet finance (EIF).

It can be seen that internet finance not only upgrades the business of traditional

banks, but also gives new roles more opportunities to get involved in the financial industry. New

entrants break down the monopoly position of traditional commercial banks in terms of the

deposit, loan and intermediary business, thereby resulting in less concentration in banking sector

(Du & Lang, 2020). Turning to bank profitability, which could be determined by (1)

bank-specific factors, (2) macro factors and (3) industry-level factors (Athanasoglou, Brissimis, &

Delis, 2008; Bourke, 1989; Demirgüç-Kunt & Huizinga, 1999; Dietrich & Wanzenried, 2011,

2014; Kohlscheen, Murcia Pabón, & Contreras, 2018; Sufian & Habibullah, 2009), has been

decreasing over recent years when measured by return on assets(ROA) and return on equity(ROE)

(CBRC, 2018b). Linking to Structure-Behavior-Performance(SCP) hypothesis, concentration

could be a measure of competition, to be an industry-level determinant of bank profitability:

Using Herfindahl–Hirschman Index(HHI) as the indicator of bank concentration, Bikker and Bos

(2008) shows that in a more concentrated market, banks are less competitive because they are

more likely to collude. This allows oligopolistic rents to increase profitability. The SCP

hypothesis suggests that market structure affects competitive behavior, which in turn influences

bank performance. The SCP hypothesis was supported by the empirical studies of Samad (2008)

on 44 commercial banks in Bangladesh, Dietrich and Wanzenried (2011) on 372 commercial

banks in Switzerland, Dietrich and Wanzenried (2014) on commercial banks in middle-income
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countries and Tan (2016) on 41 commercial banks in China. Another method to measure

competition is based on the efficiency hypothesis, believing that the competition which can be

reflected by concentration, can be captured by market share as well: As a bank-specific

determinant, larger market share (higher concentration, less competition) and stronger

performance result from higher efficiency (Bikker & Bos, 2008). The macro determinants are

more complex than the other two categories: The change of macro environment can directly affect

the revenue and cost of bank business, and then affect its profitability (Athanasoglou et al., 2008;

Demirgüç-Kunt & Huizinga, 1999; Sufian & Habibullah, 2009); In addition, macro factors may

also change the competition in the banking industry, further affecting the profitability of banks

(Claessens & Laeven, 2003; Tan & Floros, 2012).

With emergence of internet finance, we wonder if it deserves attention when we

study bank performance. According to statistics from China Banking Regulatory

Commission(CBRC), by the end of 2018, the total assets of commercial banks accounted for 78%

of banking financial system in China (CBRC, 2018a). From average bank size for each type of

banks, these commercial banks can be divided into state-owned commercial banks (SOCBs),

joint-stock commercial banks (JSCBs), urban commercial banks (UCBs) and rural commercial

banks (RCBs), with market shares of 37%,17%,13% and 11% respectively. As the main body of

traditional financial institutions, commercial banks are facing more competition from EIF. With

the support of SCP hypothesis, EIF might serve as one of the industry-level determinants, to

increase competition thus negatively impact bank profitability. At the same time, studies from

Hernando and Nieto (2007), Delgado, Hernando, and Nieto (2007) and DeYoung (2005)
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supported that depending on IIF, commercial banks might improve efficiency. Based on

efficiency hypothesis, IIF is probably one of the bank-specific determinants, having positively

influenced bank profitability. According to inferences above, it motivated us to consider IIF and

EIF when we study the determinants of banks profitability in China.

However, in the specific context of internet finance, most studies that evaluates the

profitability of commercial banks within Chinese-language literature published in core journals

focus on qualitative analysis. In literature of quantitative analysis noted by this paper, only Gu

and Yan (2019) used transaction volume of P2P and TPP to measure EIF in China, whereas IIF

was not considered. Furthermore, the English-language literature is particularly limited: Firstly,

most of the research has focused on online banking. However, in the literature review, it is shown

that the previous studies basically used dummy variable to indirectly measure the development of

IIF as data unavailability (DeYoung, Lang, & Nolle, 2007). Secondly, as regards mode 2 and

mode 3, only three papers published in 2020 by Chen, Li, and He (2020) on Chinese banking

sector, Du and Lang (2020) on Chinese banking sector and Tobing and Wijaya (2020) on

Indonesian banking sector has noticed the impact of P2P and TPP on the performance of

commercial banks. Thirdly, narrowed down to Chinese banking system, only Yang, Li, Ma, and

Chen (2018) focused on online banking but without P2P and TPP, while Chen et al. (2020) and

Du and Lang (2020) noticed the impact of P2P and TPP but ignored online banking on bank

profitability. Consequently, neither for Chinese nor English-language literature, we found there is

not a study to simultaneously explore the impact of both IIF and EIF on bank profitability.

Moreover, without an IIF proxy, by dividing 2003-2013 into developing and developed stages of
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electronic banking in China, Yang et al. (2018)'s research is limited to descriptive analysis on 5

SOCBs’ financial ratios only. Besides, it is noted that because of multicollinearity problem, Chen

et al. (2020) denoted TPP and P2P variables were not able to add into one equation in their study,

even dropped out macro variables which are collinear with TPP and P2P variables. The same

shortcoming also exists in Du and Lang (2020)’s paper. In response, we try to overcome these

weaknesses in this study. To sum up, the contributions of this paper are mainly concentrated on

the following points:

(1) The main contribution is that considering both IIF and EIF as determinants simultaneously,

an empirical study of regression analysis was made on the impact of internet finance on bank

profitability in China.

(2) In this study, we improved the method to measure IIF. Instead of dummy variables in

previous literature, we employed data of online-banking transaction volume to calculate IIF

variable. Noted in the literature from DeYoung et al. (2007), data on internet transaction

volume would be a better measure of IIF, since it can capture how intensively a bank’s

customers used the internet channel versus brick-and-mortar channel. In other words,

online-banking transaction volume data could more comprehensively reflect the

development of IIF than dummy variable, because it includes information about customers’

willing to use IIF.
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Coherently, this study seeks to answer the following research questions:

(1) As to top 10 commercial banks in terms of online-banking transaction volume, what is the

relationship of IIF(i.e., online banking) and EIF(i.e., TPP and P2P) with their profitability ?

(2) As to Chinese commercial banking sector represented by 43 commercial banks in this study,

what is the relationship between EIF(i.e., TPP and P2P) and bank profitability ?

Two datasets are used, because it is difficult to collect data on online-banking

transaction volume for the total of 43 commercial banks, we just select 10 of them to investigate

question (1).

1.2 Research objectives

The main objective is to examine the relationship between internet finance and bank

profitability.

The two specific objectives are:

1. to examine the effect of IIF (i.e., online banking) and EIF (i.e., TPP and P2P) on

bank profitability in China , using data from top 10 commercial banks(5 SOCBs

and 5 JSCBs) in terms of online-banking transaction volume.

2. to further explore the impact of EIF (i.e., TPP and P2P) on bank profitability in

China, using a larger sample that does not only comprises the 10 commercial

banks, but also 7 JSCBs, 18 UCBs and 8 RCBs (i.e., a total of 43 banks that

accounts for 83% total assets of commercial banks in China).
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1.3 Scope

From the perspective of the broad sense of internet finance, this paper explored the

impact of IIF and EIF on the profitability of Chinese commercial banks, respectively. IIF is

mode1, including online banking and mobile banking, which rely on personal computers(PC) and

smartphones to complete transaction, respectively. This study focused on the largest component,

namely online banking. EIF includes mode 2 and mode 3: mode 2 is third-party payment (TPP);

mode 3 covers P2P and crowdfunding. However, the scale of crowdfunding is still small relative

to P2P because of immature financial market in China (ISC, 2014). With data unavailability of

crowdfunding, we would not consider it in this study. Hence, this study focused on TPP and the

largest component for mode 3, namely P2P (Figure 1). In conclusion, this paper aimed at online

banking for mode1, TPP for mode2 and P2P for mode3.

According to the transaction share of China's online banking in 2018, top 10

commercial banks (5 SOCBs and 5 JSCBs) in terms of online-banking transaction volume were

selected as the first sample (Figure 3), to be able to examine relationship of both IIF and EIF with

bank profitability at the same time. Besides, after adding more 33 commercial banks (7 JSCBs, 18

UCBs and 8 RCBs), we selected a total of 43 commercial banks as the second sample (Table A-20

in appendix), to be able to represent Chinese commercial banking sector (with 83% market share

on total assets of commercial banking sector in 2018). Specifically, we wonder if the consistent

relationship could be generalized into commercial banking sector in China. Yet, since data on IIF

is unavailable for the additional 33 banks, we could only further explore the relationship between

EIF and bank profitability.
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Referring to the China Financial Stability Report (PBOC, 2014), internet finance has

not developed rapidly until 2013. However, considering TPP is a representative proxy of EIF for

this study, so 2011 (PBOC began to issue TPP licenses, marking the development of TPP

institutions pave a standardized way) is taken as the beginning of time period. Based on the

timeliness and availability of data related to internet finance, 2018 is determined as the end of

time period. Finally, in terms of the 10-bank sample and 43-bank sample, 80 and 344

observations were obtained, respectively.

Figure 1 Research scope

1.4 Expected benefits

At present, China banking industry is undergoing a period of transformation and

reform, China is now home to the largest internet finance markets in the world (Xu, Tang et al.

2019), and its important position in Chinese financial field has become increasingly prominent. In

the context of rapid growth for internet finance development in China, this paper not only focused

on EIF, but also studied IIF, and connected its impact with the profitability of commercial banks,

so as to have a more comprehensive understanding of the determinants of bank profitability. It is
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expected that the empirical study and data support of internet finance based on this paper could

provide suggestions for Chinese banking industry, to improve its profit modes and enhance its

profitability in the era of internet finance. It is hoped that the analysis of EIF could provide

inspiration for the innovation and upgrading of traditional financial services, in order to help

internet financial enterprises and commercial banks form a benign competition ecosystem and

build a healthy development of Chinese financial system.

The reminder of this paper proceeds as follows. Section 2 introduces overall

performance of Chinese banking system and landscape of Chinese internet finance. Section 3 next

reviews related literature on bank profitability with respect to traditional determinants and internet

finance. Section 4 is conceptual framework. Section 5 discusses the data, variables, methodology,

model specification and hypotheses. Section 6 presents the empirical results. Section 7 concludes.
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CHAPTER II BACKGROUND OF STUDY

2.1 Overall performance of commercial banking sector in China

According to an assessment of International Monetary Fund (Fund, 2017), in

absolute terms, China's banking market has become the largest in the world. Total banking assets

have reached 300% of GDP. According to data released by PBOC (2019), the total assets of

Chinese banking institutions have reached $41.4 trillion by the end of 2019, which rose 8.1%

from a year earlier, tripled compared to 2010. Additionally, the total assets of commercial banks

in China were $34.2 trillion, with the fastest growth rate of 14.1% among 5 major economies in

2019. With 83% total assets, commercial banking sector became the most important component

of Chinese banking system. Referring to further category by CBRC (2019), commercial banks

comprise state-owned commercial banks (SOCBs), joint-stock commercial banks (JSCBs), urban

commercial banks (RCBs), rural commercial banks (RCBs) and foreign commercial banks in

China. They have differences with regard to market share, scope of branch networks, ownership,

lending groups and operational level, which are shown in Table 1 in detail.

In 2019, Chinese commercial banking sector posted net profits of $297.5 billion, up

8.9% from a year earlier, but ROA was only 0.87%, down 3 basis points compared before (Table

2). Although the profitability measured by ROA of China's commercial banking sector is not poor

among the five major economies, it remains to be improved compared with the United States

(ROA: 1.29%), which possesses a more mature financial system (including more perfect market

structure, market competition and policy system). In general, since global financial crisis
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Table 1 4 types of commercial banks in China

Bank type

Market share

on assets in

2019 (%)

Shareholders Characteristics

SOCBs 49 state

to finance mainly large SOEs; oligopolistic, massive

government intervention; lager size measured by assets and

nationwide branch networks; to be allowed operate at national

level

JSCBs 22

local government;

private enterprises

and SOEs�

to finance small state-owned enterprises(SOEs) & small and

medium-size enterprises(SMEs); smaller branch network than

SOCBs which typically confined to their locality or the

fast-growing coastal area; to be allowed to operate at national

level

UCBs 16

local government;

urban enterprises

and residents

strong relationship with local business fraternities and retail

customers thus finance SMEs, collective and local residents

in their municipalities; rely heavily on traditional lending

activities with interest income; to be not allowed to operate at

national level

RCBs 12
enterprises and

residents

to finance SMEs or peasants; to typically attract deposits from

rural areas or small towns; deposits expand continually but

lending is limited as they are subject to lending policies from

the local public authorities; to be not allowed to operate at

national level

Differences

among 4-type

commercial

banks in China

(1) market share: SOCBs > JSCBs > UCBs > RCBs

(2) scope of branch networks: SOCBs > JSCBs > UCBs > RCBs

(3) different ownership

(4) different lending groups

(5) different operational level

Citation: CBRC (2019); García-Herrero, Gavilá, and Santabárbara (2006); Sufian and Habibullah (2009); Tan and Floros (2012)

Note: Foreign banks would not be shown here, as their market share is really small and play a very limited role in Chinese banking

system� Consequently, they are not included in the scope of this study�

happened in 2008, though China's commercial banking sector has performed relatively well, it has

also seen slower revenue growth and lower ROA as well as ROE in recent years (Figure 2).

Besides, the capital adequacy ratio(CAR) of Chinese commercial banks is 14.54%, lower than the

European average of about 18.0% (Data source: CEIE). It can be seen that although China has a
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huge financial system, there might be a gap remained in terms of CAR compared with developed

countries. As of 2017, although the bank concentration in China has decreased in recent years, it

was still higher relative to the United States (Table 3). Moreover, the whole system is still

dominated by the banking industry that is monopolized by four large state-owned commercial

banks (Hou, Gao et al. 2016).

Table 2 Performance of commercial banking sectors in 5 major economies, 2019

Data source: Central Banks and Regulators, Annual Report of banks, Bank of China's Research Institution

Figure 2 Changes in ROA and ROE of China's banking sector, 2011-2018

Data source: China Banking Regulatory Commission

Table 3 5-bank concentration

Data source: World Bank
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2.2 The development of internet finance in China

Under the background of relatively steady, healthy and sustainable development in

Chinese economics, thanks to the spread application of internet and mobile communication

technology, Chinese traditional financial institutions began to use the internet to innovate

themselves (Ye & Ma, 2017). Then, internet companies have found the advantages that they will

boom rapidly through cloud computing and big data with the ability of computers processing for

high-speed information. These internet enterprises started to enter financial sector, to spawn a

new financial mode namely "Internet finance" (ISC, 2014).

In 2012, as the term internet finance firstly emerged in China, Xie et al. (2016) argued

that internet finance is a new finance mode that ranges from traditional financial system to the

emerging scenarios developed by internet technologies. The concept is so similar to the concepts

of e-finance, fintech and digital finance that Shen and Huang (2016) believe these terms can be

used interchangeably, with names changing in different countries. This is in line with opinions of

BIS and OECD (Table 4). Besides, Gong (2013) and Chen (2014) claimed that internet finance

only refers to financial activities based on modern information technology, and the internet just

plays an auxiliary role. The functions of internet finance include financing, payment and

transaction intermediary. Finally, as noted in the introduction, PBOC gave an official definition of

internet finance in 2013, further dividing it into broad sense (i.e., including IIF operated by banks

as well as EIF operated by non-financial institutions) and narrow sense (i.e., including EIF only).

This paper regards it as one of the crucial reference definitions.
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Table 4 Definitions of e-finance, fintech and digital finance

Since 1995, internet finance has sprouted and developed rapidly in China, which can

be roughly divided into the following three periods:

(1) The first stage was the period before 2005. The combination of internet and finance was

mainly embodied in the technical support for financial institutions, which helped financial

institutions make the transformation from traditional business. For example, in 1997, China

Paper Definition Use of terminology

BIS

Sato and

Hawkins

(2001)

E-finance: The provision of financial services over the

internet or other public electronic media� This includes

money, banking, payments, trading, broking, insurance

etc� Also known as "digital finance"� Subset of

e-commerce�

Sometimes the terms "online

finance", "Internet finance",

"virtual finance” and “cyber

finance" are also used

interchangeably�

OECD

Christiansen

(2001)

E-finance: An electronic finance transaction is a financial

transaction that depends on the Internet or a similar

network to which households or non-financial enterprises

have access�

The words e-finance, online

finance and Internet finance are in

practice used interchangeably

OECD

(2018)

Fintech: Fintech involves not only the application of new

digital technologies to financial services but also the

development of business models and products which rely

on these technologies and more generally on digital

platforms and processes�

-

UNCTAD

Goldfinger

and Perrin

(2001)

E-finance: E-finance is financial services delivered

through Internet(i�e�, online)� It includes online brokerage,

banking, insurance and other financial services�

Individual
Schueffel

(2016)

Fintech: Fintech is a new financial industry that applies

technology to improve financial activities�

McKinsey

Global

Institute

Manyika et

al� (2016)

Digital finance: Digital finance is financial services

delivered via mobile phones, the internet or cards�
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Merchants Bank was the first player to establish Chinese first online banking called "All In

One Net" (Yang & Yang, 2000). In this period, there was not real form of internet finance,

which was often referred to "Network finance", which means banks expand new business

depending on internet technology (PBOC, 2014).

(2) The second phase is 2006-2012. This period was mainly marked by the germination of

third-party payment and online lending. The combination of internet and finance began to

deepen from the technical field to the financial business field. P2P lending platforms in China

have been emerging and developing fast since 2006 (ISC, 2014). By the end of 2013, there

were more than 350 active P2P lending platforms nationwide, with a total turnover of over 60

billion yuan. Besides, this kind of innovative development mode also got the country's

encouragement and support. The outstanding evidence is that in 2011, People's Bank of

China began to issue third-party payment licenses (i.e., PBOC approves non-financial

institutions to engage in payment business), marking the development of third-party payment

institutions has been paved a standardized way (PBOC, 2014).

(3) The third phase began in 2013. With the emergence of Alibaba, internet finance has

developed rapidly from the gestation state in the previous stage (Shen & Huang, 2016). Since

then, P2P lending platforms have developed promptly and the number of internet finance

companies has grown exponentially (PBOC, 2014). As of June 2014, the turnover in the half

year was close to 100 billion yuan, close to the turnover in the whole year of 2013 (ISC 2014).

The start of crowdfunding platforms implies that the development of internet finance has

entered into a new stage (ISC, 2014).
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2.3 The status of three major internet finance modes

As introduced, Chinese internet finance is divided into three main business modes,

and this section will introduce the status of these three modes.

2.3.1 Internal internet finance (IIF)

Mode1 is internal internet finance (IIF). With the official establishment of

China Bank Card Association in 2002, commercial banks in China opened the era of online

banking. By 2005, online banking which depends on PC to complete transactions, had

entered a mature stage (ISC 2014). In 2005, the number of personal online banking users in

China was 34.6 million, an increase of 103.5% over 2004. In 2006, this scale increased to 70

million households, with an annual growth rate of 102% (iResearch, 2006). United States,

the birthplace of online banking, had 72.8 million online banking users in 2006 with a

growth rate of only 9.7% (iResearch, 2008). Then, with the rise of internet payment,

commercial banks developed the emerging business mode of mobile banking (ISC, 2014),

which depends on smartphones to complete transactions. According to data from Analysys

(Analysys, 2018), in the fourth quarter of 2018, the transaction volume of online banking

was 501.7 trillion yuan, up 2.8% from the previous quarter. The transaction volume of

personal online banking decreases, while that of enterprise online banking keeps growing.

The transaction volume of mobile banking were 77.1 trillion yuan, up 8.8% from before. In

general, personal online banking tends to be replaced by mobile banking and third-party

payment. In addition, online banking tends to be appreciated by large state-owned

commercial banks and joint-stock commercial banks, and users are concentrated in a few

large banks. According to the Figure 3, as of 2018, the market share for top 10 banks in
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terms of online-banking transaction volume has exceeded 90%.

Figure 3 China's Online Banking transaction share, 2018

Data source: Annual reports of banks and www�analysis�cn

2.3.2 External internet finance(EIF)
2.3.2.1 Third-party payment (TPP)

Mode2 is third-party payment (TPP). TPP is the payment service provided by

non-financial institutions (PBOC, 2010). Under this payment mode, customers could open an

account in a payment institution and transfer deposits from their bank account to this payment

account. After the customer and seller reach a deal, the TPP platform will inform the signing bank

to transfer money to the payment account, but the TPP platform will not pay the money to the

seller until the customer receives the goods. Therefore, the third-party payment business is

actually a currency transfer business.

According to the business operation mode of TPP provided by iResearch (2018), the

following part will summarize the overlapping between the current TPP and the traditional

banking business in China and identify possible impacts on bank profitability:

(1) Competition in deposit business: On the one hand, the interest rate of money fund of TPP is

http://www.analysis.cn
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higher than that of demand deposits in commercial banks, thus attracting bank customers to

transfer their deposits to the TPP platforms. This phenomenon diverts demand deposits from

banks and reduces their credit creation ability. On the other hand, depending on their own

credit, TPP platforms provide guarantee for credit of sellers. When customers encounter fraud

from sellers, platforms would be responsible for the full compensation. Credit guarantee

function of TPP platforms attracted customers to transfer their demand deposits from banks

to platforms, which diverts demand deposits of commercial banks directly.

(2) Competition in loan business: TPP has begun to enter the credit market through cooperation

with online lending platforms. It perhaps has indirectly substitute the lending from

commercial banks that targets medium and small enterprises.

(3) Competition in intermediary business: Relying on online channels, TPP can significantly

reduce operating costs compared with traditional commercial banks, which rely on the offline

channels, thus providing relatively lower commission charges. Therefore, it attracts the

transfer of old customers of commercial banks and other new customers, which deprives

commercial banks of non-interest income.

By the end of 2018, the TPP transaction volume in China had exceeded 300 trillion

yuan, which is 164 % of deposit in banking financial institutions (PBOC, 2018), showing

explosive growth compared with 16 trillion yuan in 2013. In 2013, TPP institutions were

officially supervised by Central Bank (Analysys, 2012). In 2018, the regulatory system was

further improved: The regulatory authorities required payment institutions to set up reserve

accounts in central bank instead of commercial banks. In addition, the proportion of reserves in
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the centralized deposit has been gradually increasing, and the plan is to reach 100% in 2019

(iResearch, 2018). At present, with the stricter regulation and orderly development of the market,

the growth rate of TPP transaction volume has initially stabilized (iResearch, 2018).

2.3.2.2 Peer-to-peer lending(P2P) and crowdfunding

Mode3 includes peer-to-peer lending(P2P) and crowdfunding. P2P refers to the

direct lending between individuals through the internet platforms (PBOC, 2014). Since 2013, with

the industry consolidation and more shareholders from state-owned institutions in P2P firms,

Chinese P2P industry has become increasingly powerful and then the world’s largest one (ISC,

2014). However, the supervision of P2P platforms in China has big flaws: (1) The industry

association can act as the main regulatory body; (2) There is not a minimum requirement for

registered capital. These regulatory problems may tempt raising illegal funds involved in, which

will increase the risks of P2P platforms and reduce the trust from investors (Huang, 2018; Wang,

Shen, & Huang, 2016). In addition, in traditional lending markets, banks usually prudently use

collateral as security, to increase creditworthiness of borrowers; but the lack of such a mechanism

in online transactions means that lenders do not know the creditworthiness of borrowers as well

as borrowers do. Therefore, a borrower's online credit has become a key indicator to assess the

default risks (Huang, 2018; Wang et al., 2016). By 2018, the number of P2P platforms had

dropped to 1,021 due to strengthened industry supervision and concentrated outbreak of borrower

default risk, and the transaction volume was on a downward trend of 179.481 billion yuan (WDZJ,

2018).
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Crowdfunding refers to the financing mode which raises small amount of funds for a

business or activity through the internet platforms (PBOC, 2014). Crowdfunding started in 2011

as the first platform named Demohour emerged in China. With a late beginning and the

immaturity of Chinese financial market, although the demand of Chinese crowdfunding is not

small, the development speed of this mode is still slow and the scale is small (ISC, 2014).
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CHAPTER III LITERATURE REVIEW

Firstly, this section will highlight some of the most widely studied determinants on the

profitability of commercial banks to date, in order to identify research advances in traditional

determinants. Secondly, this section would focus on the topic of the impact of internet finance on

bank profitability around the world. Corresponding to the research scope of this paper, we further

target the research country to China, to identify the research status of the above topic in the

context of China. As one of determinants for bank profitability, IF is the core explanatory variable

in this study, so that the research methods used to link internet finance with the bank profitability

is another point of the literature review. Based on the literature review of the above three aspects,

the last part will summarize the current research status and identify the research areas that have

not yet been involved, so as to illustrate the contribution of this paper.

3.1 The determinants of bank profitability

The most commonly used indicator to measure the profitability of commercial banks

is return on asset (ROA) (Athanasoglou et al., 2008; Bikker & Hu, 2002; Demirgüç-Kunt &

Huizinga, 2000), which is the ratio of net profit to total assets. It reflects the conversion ability

between assets and net profit in commercial banks, so it is widely used in various literature as the

core ratio to capture bank profitability (Athanasoglou et al., 2008; Claessens & Laeven, 2003;

Demirgüç-Kunt & Huizinga, 1999; Dietrich & Wanzenried, 2011, 2014; Kohlscheen et al., 2018;

Molyneux & Thornton, 1992; Sufian & Habibullah, 2009). In addition, as a robustness check,

return on equity (ROE) and net interest margin (NIM) are often considered as supplementary
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evidence to measure profitability (Athanasoglou et al., 2008; Demirgüç-Kunt & Huizinga, 1999;

Dietrich & Wanzenried, 2011, 2014; Kohlscheen et al., 2018; Molyneux & Thornton, 1992).

However, when the ROE (net profit/equity) is high, the leverage ratio (total assets/equity) is likely

to show a higher value due to low equity. This means that bank profitability, measured by ROE,

ignores the higher risks of high leverage (Dietrich & Wanzenried, 2011). NIM can be interpreted

as a rough index of bank efficiency (Demirgüç-Kunt & Huizinga, 1999), but it focuses on the

profit earned on interest activities without considering the impact of non-interest income (Dietrich

& Wanzenried, 2014).

Table 5 The traditional determinants of bank profitability

Note: The last column is to identify whether these traditional determinants apply to research in the context of China

Literature Factors Scope
Research

method

China

included

Bourke (1989);

Molyneux and Thornton (1992)
(1)(2)(3)

12 countries in Europe; 1972-1981

18 countries in Europe; 1986-1989
OLS NO

Demirgüç-Kunt and Huizinga (1999) (1)(2)(3)
80 OECD, developing countries and

economies in transition;1988-1995

Weighted least

square
NO

Athanasoglou et al� (2008) (1)(2)(3) Greek banks;1985-2001 GMM NO

Sufian and Habibullah (2009) (1)(3) Chinese 220 banks; 2000-2005 FE YES

Dietrich and Wanzenried (2011) (1)(2)(3) Switzerland 372 banks; 1999-2009 GMM NO

Dietrich and Wanzenried (2014) (1)(2)(3)
118 low-, middle-, and high-income

countries; 10165 banks; 1998-2012
GMM YES

Kohlscheen et al� (2018) (1)(2)
19 emerging countries,534 banks;

2000-2014
GMM YES

Lin and Zhang (2009) (1)(3) 60 Chinese banks; 1997-2004 OLS YES

García-Herrero, Gavilá, and

Santabárbara (2009)
(1)(2)(3) 87 Chinese banks; 1997-2004 GMM YES

Heffernan and Fu (2010) (1)(2) 76 Chinese banks; 1999-2006 GMM YES

Said and Tumin (2011) (1)(2)
4 Chinese SOCBs, 9 Malaysia

banks; 2001-2007
FE YES

Tan and Floros (2012) (1)(3) 101 Chinese banks; 2003-2009 GMM YES

Tan (2016) (1)(2)(3) 41 Chinese banks; 2003-2011 GMM YES
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As shown in Table 5, a bank's profitability depends on (1) bank-specific factors (2)

macro factors and (3) industry-level factors.

3.1.1 Bank-specific factors

Generally speaking, the analyses of bank-specific factors involves bank size,

capitalization, liquidity risk, credit risk and operating efficiency.

Bank size: At the level of multi-country study, 80 countries from 1988 to 1995 were

selected as a sample by Demirgüç-Kunt and Huizinga (1999). The result seems to be inconsistent

with the efficiency hypothesis referred to the introduction: Although large banks are more

efficient, it does not have a positive impact on their profitability. This finding has been confirmed

in developed economies studied from Goddard, Molyneux, and Wilson (2004); Pasiouras and

Kosmidou (2007) or Dietrich and Wanzenried (2014)’s updated empirical research on 118

countries from 1998 to 2012. The latest study found that in emerging economies, as banks grow

in size measured by the logarithm of total assets, their profitability even decline (Kohlscheen et

al., 2018). Using the same proxy of bank size, Sufian and Habibullah (2009) and Lin and Zhang

(2009) also found negative relationship between size and bank profitability for Chinese banking

industry. Similar to Demirgüç-Kunt and Huizinga (1999)’s research, there is also evidence from

Said and Tumin (2011) and Tan and Floros (2012), showing that the bank size does not affect

bank profitability for Chinese cases.

Capitalization: Studies of capital ratios show a uniform result, that is, more

well-capitalized banks are considered safer (i.e. lower risk), lower-risk banks might reduce
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funding cost due to increased creditworthiness thus more profitable (Athanasoglou et al., 2008;

Bourke, 1989; Demirgüç-Kunt & Huizinga, 1999; Dietrich & Wanzenried, 2014; García-Herrero

et al., 2009; Kohlscheen et al., 2018; Molyneux & Thornton, 1992; Said & Tumin, 2011; Sufian

& Habibullah, 2009). In particular, when Dietrich and Wanzenried (2014) subdivided the research

scope into banks from three-level income countries (low-, medium- and high-level), using

generalized method of moments(GMM), this variable only showed a positive effect for banks in

high-income countries, but the effect was not significant for banks in other two categories. Here,

the risk-return hypothesis was proposed to argue that lower profitability resulted from lower risk

(i.e. higher capitalization) undertaken by banks, which forms opposite effect against the positive

safety effect mentioned in the first line of the paragraph. Then, in high-income countries, positive

safety effect might overcompensate negative risk effect. In medium- and low-income countries,

however, these two effects cancel each other out. In addition, using GMM method as well, in the

study of Dietrich and Wanzenried (2011), based on the background of financial crisis, the capital

ratio presents negative sign related to the profitability of Swiss banks. In terms of improving the

profitability of China's commercial banks, the higher CAR does not show a consistent result:

Some empirical results show positive effect (García-Herrero et al., 2009; Said & Tumin, 2011),

while some evidence shows no effect (Heffernan & Fu, 2010; Tan, 2016).

Liquidity risk: There is no uniform standard for measuring liquidity risk. Proxies

include liquidity ratio (i.e. liquid assets/total assets) (Bourke, 1989; Heffernan & Fu, 2010;

Kohlscheen et al., 2018; Molyneux & Thornton, 1992; Said & Tumin, 2011), loan assets ratio

(total loan/total assets) (Demirgüç-Kunt & Huizinga, 1999; García-Herrero et al., 2009; Lin &
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Zhang, 2009; Sufian, 2009; Tan, 2016; Tan & Floros, 2012), loan-to-deposit ratio (total

loans/total deposits) (Liu & Lin, 2016). Based on the review of above literature, it is found that

the research results of this variable are not uniform neither at the multi-country level nor

single-country level, so the following focus is on Chinese studies: Sufian and Habibullah (2009)

has chosen Chinese state-owned commercial banks (SOCBs), joint-stock commercial

banks (JSCBs) and urban commercial banks (UCBs) from 2000 to 2005 as three group samples,

using loan assets ratio to measure the effect of liquidity risk on bank profitability. The mixed

panel data was estimated with fixed-effect model. They found that this variable only has

significant impact on profitability of SOCBs. Furthermore, SOCBs group with less liquidity show

higher profitability. Moreover, for a sample from 2003 to 2011 including three types of banks

above: In the newer study, using GMM method to conduct regression analysis on the data of 41

Chinese commercial banks, Tan (2016) also found evidence of negative relationship of liquidity

with profitability. Besides, there are also some evidence that this variable does not affect Chinese

bank performance (García-Herrero et al., 2009; Lin & Zhang, 2009; Said & Tumin, 2011; Tan &

Floros, 2012).

Credit risk: Some empirical studies confirmed that higher credit quality leads to lower

credit risk and higher profitability - fewer bad loans are expected, so are loan-loss provisions

(Athanasoglou et al., 2008; Dietrich & Wanzenried, 2011, 2014). Studies of China, to the contrary,

have found evidence supporting that higher credit risk can leads to higher profitability (Heffernan

& Fu, 2010; Sufian & Habibullah, 2009; Tan, 2016). Among them, the positive effect of loan loss

provision (i.e. higher credit risk) on the performance of SOCBs and JSCBs is significantly greater
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than that of UCBs (Sufian & Habibullah, 2009). The probably reason is the former two types of

banks with bigger size have the capacity to take greater risks, so they enjoy greater immediate

profits brought from higher-risk bonds. But at some point, they have to reserve more for possible

losses (Heffernan & Fu, 2010).

Operating efficiency: Operating efficiency is a very important factor to measure a

bank's profitability. Whether measuring operating efficiency based on cost-to-income ratio

(operating costs/total revenue) (Dietrich & Wanzenried, 2014; Heffernan & Fu, 2010; Kohlscheen

et al., 2018; Lin & Zhang, 2009; Said & Tumin, 2011) or management efficiency (overheads/total

assets) (Athanasoglou et al., 2008; Demirgüç-Kunt & Huizinga, 1999; Sufian & Habibullah, 2009;

Tan & Floros, 2012), a large number of results show that higher operating efficiency can lead to

greater profits for banks. Moreover, studies in China provide similar evidence (Heffernan & Fu,

2010; Lin & Zhang, 2009; Said & Tumin, 2011; Tan & Floros, 2012).

Finally, as noted in Sufian and Habibullah (2009)’s study, more non-traditional

activities measured by non-interest income related to total assets could explain higher bank

profitability in China. However, this factor is insignificant in Lin and Zhang (2009) and Tan

(2016)’s research. Another factor noticed in Demirgüç-Kunt and Huizinga (1999)’s paper, that is,

asset structure measured by non-interest earning assets related to total assets has negative relation

with bank performance.
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3.1.2 Macro factors

The second set of determinants of profitability involves inflation, gross domestic

product(GDP) growth and long-term interest rates. For these three variables, most studies show

that they are positively correlated with profitability (Demirgüç-Kunt & Huizinga, 1999;

Kohlscheen et al., 2018; Molyneux & Thornton, 1992; Sufian & Habibullah, 2009). GDP is the

most commonly used macroeconomic indicator to measure total economic activity within an

economy. Better economic conditions will promote the increase of loan demand, and the increase

of loan interest income will lead to the improvement of performance (Dietrich & Wanzenried,

2011; Sufian & Habibullah, 2009). In the case of anticipated inflation, the interest rates are

adjusted accordingly resulting in faster increasing of revenues than costs, subsequently, exerting

positive impact on bank profitability (Sufian & Habibullah, 2009). Higher levels of long-term

interest rates tend to increase bank profitability by raising net interest margins, since a higher rate

could be charged from borrowers (Kohlscheen et al., 2018). In addition, Athanasoglou et al.

(2008); Bikker and Hu (2002); Demirgüç-Kunt and Huizinga (2000) noted the impact of the

business cycle on bank profitability and found a correlation between them.

Recently, Kohlscheen et al. (2018) compared the influence of long-term interest rate

and short-term interest rate on bank profits, observing that the coefficient of long-term interest

rate was 2-4 times larger than that of short-term interest rate, which indicates that movements on

the longer end of the yield curve have much stronger implications for profits: The increase of one

percentage point in the long-term rate could raise the ROA by between 12 and 15 basis points,

while only 3-6 basis points decrease of ROA regarding short-term rate.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

32

3.1.3 Industry-level factors

The third group of variables are industry-level factors representing market structure,

which are carried out in terms of market concentration and financial system development:

Market concentration: The market concentration has a significant influence on the

profitability of banks, and some studies found that the influence is positive (Bourke, 1989;

Demirgüç-Kunt & Huizinga, 1999; Dietrich & Wanzenried, 2011; Molyneux & Thornton, 1992;

Tan, 2016). This supports the SCP hypothesis by Bikker and Bos (2008) , arguing that banks in

highly concentrated markets earn oligopolistic rents, because they tend to collude. In addition, the

efficiency hypothesis, mentioned in the introduction, stating that "A greater market share and

stronger performance are the results of higher efficiency.", can also give a reasonable explanation

for this result. However, recent empirical studies, including for China, have shown the opposite

result: More asset-intensive industry environments undermine bank profits (Dietrich &

Wanzenried, 2014; Tan & Floros, 2012). This finding echoes Baumol (1988)’s contestable market

theory(CMT), suggesting that if there is no barrier for entrants, the weak would be driven out of

the market as competition intensifies and only the strong survive, which results in higher

concentration but less profitability. In other words, in this case, a concentrated industry can still

behave competitively thus less profitability, with a negative relationship between bank

concentration and performance. Meanwhile, Boone and Weigand (2000) gave a similar

explanation for the negative correlation between performance and market concentration:

Increased competition might force the least efficient firms to exit, thereby raised concentration

having a negative effect for profitability.
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Financial system development: As an indicator reflecting the scale of the industry, the

development level of the banking industry also plays a significant role. Demirgüç-Kunt and

Huizinga (1999) constructed a data set of 80 countries including all OECD countries, many

developing countries and economies in transition from 1988 to 1995, to compare the impact of the

development level of banking industry and stock market on bank performance. The results show

that the more developed the financial system is, the more intense competition among banks would

be, and bank profitability would be negatively affected. However, the impact will be weakened in

the relatively richer countries. The possible reason is in richer countries, where stock markets are

more developed, better availability of information makes it easier for banks to identify and

monitor potential borrowers. The banks are willing to lend to them, thus boosting their business

and profits. Moreover, a bigger stock market brings wider interest margin to banks. But this effect

is limited, especially in richer countries. For richer countries, because more developed stock

markets can compete with banks in terms of financing, it is relatively more difficult for banks to

attract shareholder, which reduces their loan capacity and indirectly leads to less demand for

deposits and lower interest margins. Recent developments in Chinese banking sector seem to tell

a different story: Because of large population in China, demand for banking services is high.

Although a more developed banking sector would increase competition, increased demand would

do more to boost bank profitability (Tan, 2016; Tan & Floros, 2012).
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3.2 The impact of internet finance on the profitability of commercial banks

The literature that links internet finance and bank performance is limited, and

previous studies mostly focus on internal internet finance.

3.2.1 Internal internet finance(IIF)

Positioned in the context of IIF, this part would review the literature concerned with

the impact of online banking on bank profitability.

Because the world's first bank using internet technology was born in the United States

(DeYoung et al., 2007), and United States is very advanced in the field of electronic banking

including online banking (Simpson, 2002), research on the early online banking mainly confined

to American and later European banking systems. DeYoung et al. (2007) looked at 424

community banks that adopted online banking in the United States from 1999 to 2001 and

compared them with brick-and-mortar banks that did not. They constructed dummy variables to

capture the impact of online banking on the performance of physical banks and carried out

regression analyses with ordinary least square (OLS) method on 38 performance determinants.

The empirical results show that adding internet delivery channels into existing physical bank

branches will greatly improve the profitability of banks. This is consistent with findings from

Furst, Lang, and Nolle (2002); Hasan, Maccario, and Zazzara (2002). Meanwhile, similar to the

literature by Hernando and Nieto (2007), they also propose that online banking and physical

banking are complementary rather than substituted. Based on the unbalanced panel data of 72

commercial banks in Spain from 1994 to 2002, Hernando and Nieto (2007) used random-effect

model with generalized least squares(GLS-RE) method and two step instrumental variable(IV)

method to analyze the model. Under the IV method which could control possible endogeneity of
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IIF dummies as well as bank-specific control variables with performance variables, the ROA and

ROE of banks have been significantly improved after three years of internet adoption. With

GLS-RE method, this effect only significantly affects ROE. A few scholars also found that online

banking did not affect the profitability of banks (Carlson, Furst, Lang, & Nolle, 2001; Sathye,

2005; Sullivan, 2000). For new banks, however, the adoption of internet technology could even

undermine their profitability (Furst et al., 2002; Sullivan, 2000). When new banks rely heavily on

internet-based business strategy, they would spend full cost to offer online banking, which is not

prohibitive but may be significant for them to be unprofitable (Furst et al., 2002).

As for recent years, there are just limited studies focused on relationship between

bank performance and online banking in developing countries: Akhisar, Tunay, and Tunay (2015)

collected data on the number of customers using online banking to be a proxy of IIF and

performance-related data of 23 developed and developing countries from 2005 to 2013, to

conduct regression analyses with GMM method. Their results show that the use of online banking

has a negative impact on the profitability of banks, which is likely due to high infrastructure costs,

high advertising costs and fewer customer groups. In addition, the study from Onay, Ozsoz, and

Helvacıoglu (2008) provides another possible explanation, that is, the role of online banking has a

time lag. Their samples are 13 Turkish banks using online banking services between 1996 and

2005, which estimated by OLS method. The regression results showed that although a significant

decrease in profitability was observed in the first year of online banking adoption, the positive

impact on ROE started in the second year and became significant in the third year. This is

consistent with the findings of Hernando and Nieto (2007) in Spain and Sadr (2013) in Asian
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countries. Based on the performance data of 85 commercial banks in India from 1998 to 2006 (49

of which have online banking services), the dummy variable of online banking was constructed.

Using OLS method, Malhotra and Singh (2009) found that online banking was not related to the

profitability of banks, and even reduced the performance of private and emerging banks. The only

evaluation related to online banking from the perspective of China's banking system was carried

out by Yang et al. (2018). However, the shortcoming is that this study aimed at a larger scope -

electronic banking, so it cannot further explain the impact of online banking on bank performance.

They selected 5 large SOCBs from 2003 to 2013 as the sample and divided the development stage

of China's electronic banking into the development stage and the developed stage respectively.

Then they carried out descriptive statistics on the cross-sectional data of the financial ratios of 5

banks in terms of these two stages. Next, t-test was used to judge whether there were significant

differences between the two groups of data. The results show that the adoption of e-banking in

China has significantly improved the performance of bank over time.

3.2.2 External internet finance(EIF)

The literature linking EIF to bank performance is very limited. De Roure, Pelizzon,

and Thakor (2018); Tang (2019) found the substitution relationship between P2P and bank

lending, predicting that the emergence of P2P might lead to the contraction of the banking sector,

but did not point out the impact of P2P on bank performance. The only three papers that focus on

the impact of P2P on bank performance were recently published by Tobing and Wijaya (2020),

Chen et al. (2020) and Du and Lang (2020). Tobing and Wijaya (2020) took 86 commercial banks
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in Indonesia from 2017 to 2019 as a sample, and most of their study referred to the research

methods from Chen et al. (2020). They also found that the existence of P2P broke down bank

profits, but the dependence of TPP on banking services will lead a positive impact on bank

profitability. Obviously, the latter conclusion is different from the other two investigations that

focus on the influence of EIF on bank performance in the context of China: Taking the data of

200 commercial banks in China from 2011 to 2016 as a sample and starting from the narrow

sense of internet finance, Chen et al. (2020) constructed a fixed effect model containing P2P and

TPP, and the empirical results showed that EIF measured by P2P and TPP transaction volume has

a negative impact on the profitability of commercial banks, and this impact is more subject to

TPP. The negative effect of TPP was caused by the increased competition on deposit from TPP

platforms, forcing banks to raise interest rate on deposit to attract depositors thus more interest

expenses then less profitability. Du and Lang (2020) adopted the same method as Chen et al.

(2020) to measure EIF, but their research focuses on Chinese A-share listed commercial banks

from 2007-2017. The innovation is the interest rate liberalization is considered as a determinant

of bank performance and its interaction effect with the internet finance was captured: Consistently,

P2P and TPP have negative impacts on bank profitability. Moreover, interest rate liberalization

will exacerbate the negative effect. This phenomenon could be explained as the interest rate

liberalization intensifies the market competition, thus more unfair competition as well. But

China's immature financial markets are not ready to cope with it.
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3.2.3 Review of Chinese-language literature

Last but not least, in order to fully cover the scope of literature review, this paper also

focuses on Chinese-language literature in line with the research topic published in Chinese core

journals: Coinciding with the rapid development of internet finance in China, domestic research

on internet finance has also increased since 2013 (Sheng & Liu, 2017). After searching the

literature related to this research topic, we found that most of the existing literature stayed in the

qualitative analysis of the impact of internet finance on bank profitability, and the literature of

quantitative analysis was also relatively limited. This conclusion can be verified in statements of

Huang and Huang (2016); Sheng and Liu (2017).

Since this study aims to quantitatively analyze the relationship between internet

finance and bank profitability, the following pays more attention to the literature of quantitative

analysis: By collecting questionnaires and based on the opinions of 42 experts, using

mathematical statistics, Wang (2015) constructed a measure index system to capture the impact of

internet finance on the profitability of commercial banks in China. The results show that the

liability business of the bank has been greatly impacted, but the asset business and intermediary

business have been little impacted. Besides, Huang and Huang (2016); Liu and Lin (2016); Sheng

and Liu (2017) all adopted the "text mining method" in the study of Sheng and Guo (2015),

which based on word frequency statistics using text mining to construct the internet finance index,

thus indirectly measuring the development trend of internet finance. This indicator can only

measure internet finance in aggregate level instead of measuring various modes of internet

finance separately. The research of Liu and Lin (2016); Sheng and Liu (2017) shows that the
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development of internet finance significantly reduces the profitability of commercial banks, and

has the greatest impact on UCBs, but little impact on SOCBs. However, the study of Huang and

Huang (2016) shows the opposite result: Internet finance improves the profitability of commercial

banks through technology spillover. Finally, the most similar research to this paper is from Gu

and Yan (2019). They took the quarterly data of 125 commercial banks from 2013 to 2017 as the

research sample and used fixed-effect model with ordinary least squares(OLS-FE) method, with

the measurement of EIF using nature logarithm of transaction volume of P2P and TPP. The

results show that TPP has a significant and negative impact on the profitability of commercial

banks, with the largest impact on JSCBs and the smallest impact on UCBs. However, P2P has no

significant relationship with bank performance.

So far, based on existing literature, it is found that:

(1) The bank-specific factors that determine the profitability of commercial banks mainly include

bank size, capital ratio, liquidity risk, credit risk and operating efficiency. Among them, there

is plenty of evidence suggesting sufficient capital and higher operating efficiency can bring

greater profits to banks. But the impact of capital ratios in Chinese banking system seems

uncertain. In most countries, bank size does not seem to improve performance, as it does in

China. There is no consistent conclusion on the impact of liquidity risk in the studies of

various countries, while the empirical experience of China shows that this indicator cannot

improve the performance of banks. In general, banks with less credit risk are more profitable,

but evidence to the contrary has emerged among China's large banks.
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(2) In terms of macro factors, GDP growth, inflation and long-term interest rate have positive

effects on banking sector. In addition, industry-level factors such as market concentration and

financial system development represent the characteristics of the whole banking market,

playing a significant role in the performance of each bank.

(3) Up to now, the research on the relationship between internet finance and bank profitability is

quite limited, and most of them focus on the scope of IIF: In developed countries, there is

more evidence that the adoption of online banking can improve the profitability of banks.

Although some experience shows that the impact is not significant, it is likely due to time lag.

Consistent evidence of this effect has also been found in developing countries. In the field of

EIF, among the English-language literature, only three papers published in 2020 studied the

influence of P2P and TPP on bank performance. If the scope is confined to China, there are

less literature that echoes this topic. Regarding Chinese-language literature, most studies

focus on qualitative analysis. While in the quantitative analysis studies noted by this paper,

there is only one that used P2P and TPP transaction volume to measure internet finance. So

far, no research has focused on exploring the impact of both IIF and EIF simultaneously on

bank profitability.

(4) From the perspective of data and research methods, according to the literature reviewed

above (Table 5 and Table 6): GMM and OLS-FE method are the most frequently employed

in exploring the relationship between traditional factors and bank performance. Employing

dummy variables to capture IIF, most studies use OLS and GLS-RE method to examine

association of IIF and bank profitability. And the research on China is only limited to
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Table 6 Internet finance and bank profitability

Study
Country, time period and sample size

analyzed
IF proxy

Research Impact

method of IF

Internal

Internet

Finance

Sullivan (2000)
Tenth Federal Reserve District, 2000；

1618 banks

Comparison between internet

and non-internet banks

Descriptive

statistics
Insignificant

Carlson et al�

(2001)

U�S�, 1998-2000;

2517 National Banks

Dummy

variable
OLS Insignificant

Hasan et al� (2002)
Italy, 1993-2000; Dummy

OLS +
105 banks variable

Sathye (2005)
Australia,1997-2001 ;

61 Credit Unions

Dummy

variable

Descriptive

statistics
Insignificant

Hernando and

Nieto (2007)

Spain, 1994-2002 ; Dummy GLS-RE，

IV
+

72 commercial banks variable

DeYoung et al�

(2007)

U�S�1999-2001; Dummy
OLS +

434 community banks variable

Onay et al� (2008)
Turkey,1996-2005; Dummy

variable
OLS-FE +

14 commercial banks

Malhotra and Singh

(2009)

India,1998-2006; Dummy
OLS Insignificant

85 commercial banks variable

Akhisar et al�

(2015)

23 developed and developing

countries, 2005-2013;
The number of customers

using IB
GMM ﹣

country-level data

Yang et al� (2018)

China,2003-2013; Comparison between

developing and developed IF

stage for 5 SOCBs

Descriptive

statistics
+

5 state-owned banks

External

Internet

Finance

Tobing and Wijaya

(2020)

Indonesia，2017-2019；

The transaction volume of P2P

and TTP

OLS-FE

P2P: -

86 commercial banks TTP: +

Chen et al� (2020)
China，2003-2013；

200 commercial banks P2P: -

TTP: -Du and Lang

(2020)

China，2007-2017；

A-share listed banks
OLS

Chinese-

language

Literature

Wang (2015) China Measure index system
Questionnaire,

statistics

Liability business

has been impacted most

Liu and Lin (2016)
China，2003-2014；

145 commercial banks

Index of internet finance

GMM ﹣
Sheng and Liu

(2017)

China,2005-2015 ;

101 commercial banks

Huang and Huang

(2016)

China,2006-2014 ;

98 commercial banks
OLS-FE +

Gu and Yan (2019)
China, 2013-2017 ;

125 commercial banks

The transaction volume of P2P

and TTP
OLS-FE

P2P: Insignificant

TPP: -
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descriptive statistics of cross-sectional data. As regards EIF, in the only three

English-language studies reviewed above, two scholars adopted OLS-FE method to estimate

the impact of internet finance on bank performance. Looking at Chinese-language literature,

Index of internet finance is mostly used to capture IF in China. Both GMM and OLS-FE are

used to serve as the estimation methods.
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CHAPTER IV CONCEPTUAL FRAMEWORK

As shown by Hernando and Nieto (2007), traditional banks can reduce branch and

labor costs after adopting online banking, thus reducing administrative costs. In addition, the

internet delivery channel is a technology of low variable cost, that is, its unit cost falls rapidly as

output increases. The rapid decline in unit costs of online banking is due to the existence of

economies of scale : Economies of scale are defined as the rate at which output changes as all

inputs are varied simultaneously (Bikker & Bos, 2008). Internet delivery channels generate

economies of scale that exceed traditional distribution channels. So as output grows, unit costs

fall faster than traditional banks' business mode (Delgado et al., 2007; DeYoung, 2005), which

makes a bank more efficient. On the basis of efficiency hypothesis, IIF might serve as one of

bank-specific determinants, which could raise efficiency through lower transaction cost, leading

to higher bank profitability.

EIF is operated by non-financial institutions. TPP institutions and P2P platforms

upgrade the contestability of the banking industry from the following aspects: First, studies from

De Roure et al. (2018) and Tang (2019) show that P2P platforms are complementary to banks in

microfinance. However, for marginal borrowers of banks, loans provided by banks can be

substituted by loans from P2P. In other words, to some extent, P2P usurps the loan service of

traditional banks, making the loan market more competitive. Second, based on the analysis in the

background of study, it can be found that aiming at the same costumer group, TPP has formed a

competitive relationship in terms of the deposit, loan and intermediary business with commercial
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banks. This could increase the competition of bank industry. In other words, TPP might be

substitution rather than complement for banks. Based on the SCP hypothesis, as new entrants to

the financial industry, EIF could be probably one of industry-level determinants, forming the

increase of competition with the decrease of market concentration. Eventually, bank profitability

would be impact for the loss of oligopolistic rent.

Besides, traditional determinants1 including bank-specific and macro factors are

considered as control variables. Bank-specific factors are bank specific attributes, influencing

bank efficiency to directly determine bank performance. Encompassing national economic

conditions, macro factors could change competition in banking industry, then affecting

profitability (Claessens & Laeven, 2003; Tan & Floros, 2012). On the other hand, they might

affect the revenue and cost related to efficiency of banks thus change performance (Athanasoglou

et al., 2008; Demirgüç-Kunt & Huizinga, 1999; Sufian & Habibullah, 2009).

In conclusion, conceptual framework of this study is shown in Figure 4.

Figure 4 Conceptual framework

1 In this study, we did not include industry-level factors (e�g�, concentration, yearly) to be control variables as they are collinear
with EIF variables (i�e�, GTPP and GP2P, yearly)� Nevertheless, if SCP hypothesis holds, changing in bank competition caused
by EIF industry would contain information of bank concentration�
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CHAPTER V RESEARCH METHODS

5.1 Data and measures
5.1.1 Data source

Annual data during 2011 and 2018 were employed in this study. The data on online-

banking transaction volume of 10 commercial banks (firm-level) comes from annual reports and

Analysys Databases. EIF data (i.e., annual transaction volume of P2P and TPP, country-level)

comes from iResearch website. The financial data with data cleaning2 of 43 commercial banks

(firm-level) comes from annual report3 and CBRC. Macroeconomics data comes from State

Statistics Bureau and China bond website. The Table 7 lists the variable definitions and data

sources used in the model.

5.1.2 Bank profitability measure

Return on assets (ROA) and return on equity (ROE) are the most widely used

indicators for commercial banks to comprehensively measure their profitability. ROA is used to

measure the contribution of each unit of assets to net profits. The higher the index is, the stronger

ability for commercial banks to convert total assets into net profits, indicating that enterprises

have achieved good results by effectively using funds and increasing revenue. Following Dietrich

and Wanzenried (2014); García-Herrero et al. (2009); Kohlscheen et al. (2018), return on average

2 Datasets are supposed to originally contained 80 and 344 observations for each variable of 10 and 43 banks, respectively� (1)
Omissions firstly made where financial data was not available, then remaining observations of ROAA, ROAE, MS, ETA, LPR
and NIEAR are 340, 339, 340, 338, 339, 338 and 332 for 43 banks� No omissions appeared in 10 banks� (2) When collecting data,
it is noted that ROAA and ROAE are positive in our samples, unless there are some problems with corporate governance in a
given fiscal year� Negative ROAA or ROAE reflected losses for a bank, which is identified as outlier in this study� If a bank
reported negative ROAA or ROAE, considering it probably resulted from other contemporaneous financial data serving as
explanatory variables, all financial data has been omitted in that year� In 43-bank sample, remaining observations, in the order of
the above variables listed in the first step, are 338,337,338,336,337,336 and 330� Regarding 10 banks, there are still no omissions,
we finally got 80 observations for each variable�
3 Consolidated statements are employed� Since the consolidated statement can better reflect the real financial and operating
information of the enterprise group, to prevent the holding company from manipulating profits and modifying data�
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assets (ROAA) is applied as the main indicator to measure bank profitability. Average assets

value is employed, for the purpose of capturing changes in assets during the fiscal year (Dietrich

& Wanzenried, 2014; Said & Tumin, 2011).

As an alternative measure, ROE reflects the efficiency of the use of shareholder

funds in commercial banks, which focuses more on measuring the return on owners' investment.

Following Athanasoglou et al. (2008); Dietrich and Wanzenried (2011, 2014), return on average

equity (ROAE) is employed as the second measure of profitability. Similar to ROAA, average

equity value is used in this study in order to capture changes in equity during the fiscal year.

However, as noted in the literature review, ROE might ignore the higher risks associated with

high leverage.

Therefore, ROAA is regarded as better to serve as main measure of bank profitability

in the analysis. ROAE would be set as an alternative measure for a robustness check.

5.1.3 Core explanatory variables
5.1.3.1 Internal internet finance(IIF)

IIF refers to banks expand payment business with the help of internet technology.

Internet payment services of commercial banks mainly include online banking and mobile

banking, depending on PC and smartphones to complete transactions, respectively. Online

banking predates mobile banking in China and entered a mature stage in 2005 (ISC, 2014).

Moreover, during 2013-2018, the transaction volume of online banking has far outstripped mobile

banking (Analysys, 2018). Hence, we focused on the largest component of IIF, that is, online

banking. In order to observe the importance level of online banking in a bank, the transaction
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volume of online banking relative to total assets of each bank(OBit/TAit) is selected as the proxy

of IIF. Referring to DeYoung et al. (2007)’s suggestion, we have chosen the transaction volume

of online banking instead of dummy variable to be a composition of IIF proxy. As discussed in

conceptual framework, with the support of efficiency hypothesis, the adoption of online banking

might raise efficiency for a bank due to lower transaction cost, leading to higher profitability.

Therefore, the coefficient of OBit/TAit is predicted to be positive.

5.1.3.2 External internet finance(EIF)

EIF refers to mode2 (i.e., TPP) and mode3 (i.e., P2P and crowdfunding) mentioned in

introduction. Although the demand of crowdfunding is not small in China, the development of

this mode is slow and the scale is small due to the immaturity of Chinese financial market (ISC,

2014), causing data missing. Therefore, we looked at TPP for mode2 and P2P only for mode3.

Considering above reasons and referring to the research of Chen et al. (2020), in this paper the

transaction volume of TPP and P2P would be selected firstly. Furthermore, this study pays

attention to both the development level and speed of EIF. Hence, the annual growth rate for the

transaction volume of TPP and P2P (GTPPit and GP2Pit) would be finalized as proxies of TPP and

P2P, respectively. In addition, as discussed in the conceptual framework, TPP probably bring

more competition in terms of deposits, loan and intermediary business. P2P perhaps make higher

contestability in terms of loan market. Therefore, both variables are predicted to be negative.
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5.1.4 Control variables
5.1.4.1 Bank-specific variables

This paper selects bank-specific variables in terms of four aspects: bank size, safety,

liquidity risk and asset structure.

Bank size: For general commercial banks, the size of their assets can reflect their own

profitability to a certain extent. That is, economies of scale enable commercial banks to reduce

the marginal cost with the expansion of scale measured by assets. Big banks are more efficient to

gain more market share, thus possessing market power and increasing the degree of monopoly.

This could create more profit for banks. Therefore, with the support of the efficiency hypothesis,

this paper employed market share on assets (MSit , total assets of bank i/total assets of commercial

bank industry) to capture both bank size and market power. And its coefficient is predicted to be

positive.

Safety: The safety of banks can be reflected by capitalization and loan quality.

Better-capitalized banks are considered safer (i.e. lower risk), then lower-risk banks might reduce

funding cost due to increased creditworthiness thus more profits (Bourke, 1989; Demirgüç-Kunt

& Huizinga, 1999; Kohlscheen et al., 2018). Consequently, equity assets ratio (ETAi,t-1 ,

equity/total assets lagged 1 year) represents capitalization of banks and the coefficient is expected

as positive. Noticing a fact related to cash dividend, when it is declared, it does not mean profit

has been paid out in form of dividends. Then contemporaneous equity would decrease because of

less retained earnings, which corresponds to argument from Demirgüç-Kunt and Huizinga (1999).

Nevertheless, total assets would be still constant because the increase of same amount happened

in dividends payable belonging to liability items, leading to bias of ETA. In this case, following
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their study, we also used the total assets lagged 1 year which have not included contemporaneous

profits, to correct the bias for equity asset ratio as far as possible. Secondly, the loan quality of

commercial banks is an important aspect of its safety and a necessary condition for its sustainable

development. Banks with high-quality loans have correspondingly low credit risks and more

expected interest income, which improves performance. The credit risks of banks can be captured

by the loan provision ratio (LPRit, loan loss provision/total loan) (Dietrich & Wanzenried, 2011),

with a negative sign to be predicted. To sum up, this paper selected ETAi,t-1 and LPRit as control

variables to measure the impact of asset safety on bank profitability.

Liquidity risk: Liquidity risk arising from the possible inability of banks to

accommodate decreases in liability or fund increases on assets’ side of balance sheet (Sufian &

Habibullah, 2009; Tan, 2016), is regarded as an important factor of bank profitability. Following

studies of Demirgüç-Kunt and Huizinga (1999), Sufian and Habibullah (2009) and Tan (2016),

this paper chose loan assets ratio (LARit) to measure liquidity risk. With less liquidity (i.e., higher

liquidity risk), commercial banks depend on more loans to generate more interest income, thereby

being more profitable. From this perspective, a positive relationship is predicted between liquidity

risk and profitability. However, if a bank lacks a good risk management system (Tan, 2016), more

specifically, if probability of default would increase when a bank holds fewer liquid assets (i.e.

higher liquidity risk) (Bordeleau & Graham, 2010), the bank might not only lose expected interest

income but also pay more management cost on non-performing loans. On the contrary, liquidity

risk is probably impact bank profitability negatively. So, there is no prior expectation for this

variable.
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Asset structure: Depending on whether assets could generate interest income or not,

bank assets are classified into interest-earning assets and non-interest earning assets. Considering

balance sheet of commercial banks in China, referring to literature of Doliente (2005); Owoputi,

Olawale, and Adeyefa (2014), it is found that: (1) earning-assets include loans and investment; (2)

non-earning assets comprise fixed assets, vault cash and non-interest deposits with PBOC, total

reserves of banks and foreclosed collateral. Following Du, Worthington, and Zelenyuk (2018) and

Demirgüç-Kunt and Huizinga (1999), to account for asset structure, we include non-interest

earning ratio (NIEARit , non-interest earning assets/total assets) to be a proxy of cost that banks

need to pay for the purpose of operating in market. Banks prefer holding interest-earning assets as

profits are often generated by them (Owoputi et al., 2014), which means a bank would be

depressed for interest income and less profitable if there is more proportion of non-interest

earning assets (Demirgüç-Kunt & Huizinga, 1999). Consequently, it is predicted NIEAR has a

negative relationship with bank profitability.

Based on Bikker and Bos (2008)’s efficiency hypothesis, it is noticed MS selected

above is likely to include information of operating efficiency, that is, operating efficiency is likely

to be collinear with market share. Considering this reason, operating efficiency was not

considered as one of the control variables in this study.
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Table 7 Variables, definitions, and data source

Note: Reasons underlying the expected signs are shown in 5�1�3 and 5�1�4
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5.1.4.2 Macro variables

For the following reasons, this paper selects GDP growth and long-term interest rate

as the macro variables:

As mentioned in literature review, the increase in GDP indicates that the economy has

achieved growth and the macroeconomic trend is good, which would promote the loan demand

and improve the profitability of commercial banks. Higher long-term interest rates tend to

increase bank profitability by charging borrowers higher rates (Kohlscheen et al., 2018). The

studies of Demirgüç-Kunt and Huizinga (1999); Kohlscheen et al. (2018); Sufian and Habibullah

(2009) all show the macro variable (GDP growth) affect bank profitability significantly. In

particular, with reference to Heffernan and Fu (2010)’s study, assuming that it takes time for

banks and customers to respond to macro policies after they are implemented, all macro variables

are lagged by 1 year in this paper. Finally, this paper selected the annual nominal growth rate of

GDP lagged 1 year (GGDPt-1) and 10-year bond yield rate lagged 1 year (LRt-1) to measure

macroeconomic environment and long-term interest rate, respectively. It is predicted that the

coefficients of the two variables are positive.

5.2 Empirical method

This study employed the panel data of commercial banks in China from 2011 to 2018.

Using a balanced dataset of top 10 banks (5 SOCBs and 5 JSCBs) in terms of online-banking

transaction volume (sample size is limited by the availability of online banking data), model (1)

was applied to study the relationship of IIF (i.e., online banking) and EIF (i.e., TPP and P2P) with

bank performance. In addition to 10 banks in model (1), adding more 7 JSCBs, 18 UCBs and 8
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RCBs, model (2) used an unbalanced panel data4 of total 43 commercial banks5 (Table A-20 in

appendix), to further examine the impact of EIF (i.e., P2P and TPP) on bank profitability.

Model (2) is used to see if the results with respect to EIF hold if a larger sample,

which is more representative of Chinese banking system and comprises different types of banks.

To be specific:

(1) IIF is considered as a determinant of bank profitability, but only a small sample can be used6.

The market share on total assets of 10 banks is only 64% of commercial banking system.

However, when the sample is expanded to 43 banks, the market share can reach 83%. Such a

larger sample could better represent the entire Chinese banking system. Nevertheless, it also

means that only EIF can be left in model (2).

(2) In the studies of Heffernan and Fu (2010); Sufian and Habibullah (2009); Tan (2016), it is

shown that in different-type banks, some factors have inconsistent effects on profitability. In

model (2), UCBs and RCBs are included besides SOCBs and JSCBs contained in model(1),

so 43-bank sample could avoid the bias caused by the characteristics of 10-bank sample itself

in order that it could make the influence of EIF more generalized.

4 Data unavailability: financial data in 2017 of Hengfeng bank; LAR in 2011 bank of Jinzhou; ROAE in 2014 of Zhongyuan
bank; LPR and NIEAR in 2011 of Jiangsu changshu rural commercial bank; NIEAR in 2011-2012 of Wuxi rural commercial
bank; ETA in 2012-2013, LAR in 2012 and NIEAR in 2011-2014 of Jiangsu Suzhou rural commercial bank� NIEAR in 2011 of
Harbin Bank; data in 2011-2013 of Zhongyuan Bank�
5 Selection criteria of 43 banks: (1)Bank size: In order to select a sample to represent entire commercial bank industry, market
share is firstly considered� A sample with larger market share could be representative, so we look at bank size measured by total
assets of each bank in 2018� (2)Data availability� Listed banks in China has a more complete annual reports released every year,
so we look at listed banks in 2018� Finally, 43-bank sample with market share over 80% is selected�
6 Most transaction volume of online banking are concentrated in 10 banks belonging to SOCBs and JSCBs� After reviewing the
annual reports of banks, it is found that although UCBs and RCBs in this study also adopted online banking, most transaction
volume data in their annual reports were largely missing or even not released� This suggests that expanding the bank sample
would make the IIF data unavailable�
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The opportunity to use pool OLS, fixed-effect (FE) or random-effect (RE) model has

been determined by F-test of fixed-effect regression, Lagrange Multiplier (LM) test and Hausman

test. Based on Table A-17 in appendix, FE or RE model was decided in this study. Furthermore,

following Chen et al. (2020); Gu and Yan (2019) and Hernando and Nieto (2007), we use OLS

method to estimate FE model, and GLS method to estimate RE model.

5.2.1 Model specification

Based on the model from Chen et al. (2020); Gu and Yan (2019); Tobing and

Wijaya (2020) , the following models are specified:
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Profitabilityit: the profitability measure of bank i, at time t

α: constant

β: the coefficient of IIF variable

ϒ: the coefficients of EIF variables

ω: the coefficients of bank-specific control variables
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ν: the coefficients of macro control variables

j: the ordinal number of the explanatory variables

IIF it : the IIF measure of bank i, at time t

EIF t : a vector of EIF measure at time t

Bank-specificit : bank-specific control variables of bank i, at time t

Macrot : macro control variables at time t

ui ：the unobserved bank-specific effect of bank i

εit : error term

For each model, first of all, considering bank-specific and macro control variables

(i.e., total 7 explanatory variables) only, a baseline model could be obtained. Next, for model (1)

separately adding IIF or EIF variables into baseline, we could observe the independent effects of

components within the internet finance; For model (2), separately adding TPP or P2P variable

into baseline, we could compare the independent effects of TPP and P2P. Finally, we conducted

regressions for a full set of 10 explanatory variables on model (1) and 9 explanatory variables on

model (2).

Employing White test, Table A-13 (appendix) suggested the heteroscedasticity is

existent in model (2) but not in model (1). Consequently, Eq.(1) and (2) are estimated using

cluster-robust standard errors consistently to control cross section heteroscedasticity of variables.

When estimating the profitability of banks, based on previous literature, this study

might face the following econometric challenges:
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First, it is endogeneity: As an example, more profitable banks are probably easier to

increase their equity because of higher profits (Tan & Floros, 2012). They could also pay more

for advertising and expand their scale, which in turn could affect performance (García-Herrero et

al., 2009). Especially for model (1), IIF is probably not fully exogenous to the dependent

variables in some of the regressions. High-profit banks are more likely to offer higher-quality

online banking services to expand transaction volume of online banking (DeYoung et al., 2007).

Hence, in model (1) and (2), we could identify the possible endogeneity problems resulted from

capitalization (ETA), IIF (OB/TA) and market share (MS). Depending on Durbin-Wu-Hausman

test(DWH) using instrumental variables lagged 1 year of variables above, Table A-14 in appendix

displayed test results, showing all of them are exogenous.

The second important problem is unobserved heterogeneity across banks, which could

be very large in the Chinese case given differences in corporate governance and we cannot

measure well (García-Herrero et al., 2009). This point is likely to be prominent in the estimation

for 43 banks of model (2). Because model (1) only includes SOCBs and JSCBs, model (2) also

includes UCBs and RCBs, which are smaller and operate narrower scope of business than the

above types of banks (Heffernan & Fu, 2010). Considering the FE or RE model selected in this

study, specially, a bank-specific disturbance component (ui ) is included to control the unobserved

heterogeneity.

Besides, to avoid biased estimations derived from multicollinearity problems, we

reported the variance inflation factor (VIF) value as 1.70 for Eq.(1) and 1.32 for Eq.(2),

respectively. Accordingly, Table A-15 and Table A-16 in appendix provide correlation
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information between explanatory variables. The correlation matrixes suggested multicollinearity

problems are not severe.

5.2.2 Hypotheses

Firstly, banks with adoption of online banking could reduce administrative cost

(Hernando & Nieto, 2007), and economies of scale for online banking makes the falling of unit

cost might exceed that of traditional distribution channels (Delgado et al., 2007; DeYoung, 2005).

Efficient banks with lower cost would be more profitable. Therefore, this paper assumes that IIF

will have a positive impact on bank profitability.

H1: β is positive.

On the one hand, P2P lending will be possible to substitute commercial banks for

marginal borrowers of banks (De Roure et al., 2018; Tang, 2019), leading to less profit because of

lower interest income. On the other hand, TPP platforms increased competition on deposit

business, forcing banks to raise interest rates to attract depositors thus more interest expenses then

less profitability (Chen et al., 2020). Besides, iResearch (2018) report denoted TPP platforms

might compete with banks on loan and intermediary business as well, leading to less income

further less profit. Therefore, this paper assumes that both TPP and P2P will have negative impact

on bank profitability.

H2: ϒ1 and ϒ2 are negative.
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5.3 Descriptive statistics

Table 8 reports descriptive statistics of 10-bank sample and 43-bank sample. In

general, Chinese macroeconomic condition appeared basically good over recent years. The

interest rate on the 10-year bond fluctuates slightly, with a small S.D. value as 0.36. Regarding

transaction volume in terms of online banking, 10 banks composed by 5SOCBs and 5JSCBs

ranked top 10 in China. With the highest standard deviation of 5.29 relative to other financial

ratios, clearly, 10 banks have attached different-level importance to online banking service so

that they could craft differentiated products to attract customers and boost the transaction

volume. After adding more 33 banks (7JSCBs, 18UCBs and 8RCBs) whose online-banking

transaction volume is relatively small, the mean of profitability indicator ROAA significantly

decreased and the mean of ROAE decreased as well but not significant. This might correspond

to the argument from DeYoung (2005) and iResearch (2015), supporting that bank can reduce

unit cost thus earn more profit if the internet banking delivering is run at a large enough scale,

as a bank accumulates experience using technology. Turning to EIF, we see, compared to P2P

growth, the growth in TPP seems steadier, which probably resulted from improved regulation

in terms of TPP business in China. On the contrary, considering P2P platforms still have some

regulatory flaws as mentioned before, the growth rate of P2P have fluctuated significantly from

2011 to 2018. In addition, compared with 10 banks, average market share on assets declined

significantly for 43 banks, implying that online banking business perhaps concentrated in larger

banks in China. Looking at liquidity indicator LAR and asset structure indicator NIEAR, we
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see, t-test on both mean and standard deviation difference between 10 banks and 43 banks are

significant. It is probably due to the heterogeneity from different type of banks.

Table 8 Descriptive statistics of 10-bank sample and 43-bank sample
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Consequently, we could further explore based on descriptive statistics of 5 SOCBs, 12

JSCBs, 18 UCBs and 8 UCBs reported in Table A-11(appendix). For the two profitability

indicators, looking at the mean of ROAA firstly, although it is greater in SOCBs than JSCBs, the

difference is small. In UCBs and RCBs, it is approximately the same. However, the difference of

ROAE mean is significant: UCBs is 2.28% higher than RCBs. As mentioned in literature review,

it might be the sign that UCBs profitability proxy, ROAE, ignores the risks associated with high

leverage. In addition, the smaller ETA mean of UCBs relative to RCBs indicates that leverage

ratio of UCBs is indeed higher, which further supports the inference above. With much larger

values than that in SOCBs, the standard deviation of LAR is 8.21, 7.14 and 7.02 in JSCBs, UCBs

and RCBs respectively, indicating that the liquidity could vary apparently among these 3 types of

banks. As to asset structure measured by NIEAR, the mean in SOCBs is 4.75%, as the largest

value. It is not surprising that SOCBs need to pay more to support its nationwide operation.
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CHAPTER VI EMPIRICAL RESULTS

6.1. 10-bank sample

Based on 10-bank sample, Table 9 summarizes the empirical results for the main

profitability measure ROAA. Considering only the control variables as explanatory variables,

column (1) serves as a baseline regression. Column (2) adds indicator of IIF, OB/TA. Column (3)

uses indicators of EIF, GTPP and GP2P as regressors. The idea here is to observe the independent

effects of components within the internet finance. IIF and EIF are operated by two different

sectors (i.e., bank sector and non-bank sector, respectively), and they perhaps have a competitive

relationship. Last column includes all explanatory variables. The results of Hausman test show

GLS-RE method should be used in specifications (1)-(4).

First of all, concerning the core variables, we see that IIF, which is captured by the

transaction volume of online banking relative to total assets of a bank (OB/TA), has a negative

impact with a level of 10% significance on ROAA in specification (4). Consistent result could be

found in Akhisar et al. (2015)’s research. The negative effect of IIF, which is different from the

hypothesis proposed before, probably stems from the following three aspects:

(1) Increased cost. To keep online-banking service competitive in the market, banks have to

spend time and money with respect to: Firstly, the maintenance and updating of equipment,

systems and software in the later stage, on the basis of the purchase of them in the early stage

(Akhisar et al., 2015; Hernando & Nieto, 2007; Yang et al., 2018). Secondly, operation cost.

Banks need to provide training for staffs responsible for the operation of online banking. In
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addition, the demand for strong-technology talents means the rising cost of recruitment (Yang

et al., 2018). Thirdly, marketing cost. In order to obtain a sufficient number of customers,

banks would spend time and money to promote online banking (Gutu, 2014).

(2) Economic incentives. For the purpose of shifting old customers from traditional distribution

channels to the internet, banks with online banking tend to offer economic incentives, such as

higher deposit rates and lower commission for banking services (Hernando & Nieto, 2007).

(3) Increased competition. Recap the SCP hypothesis, banks lose the oligopoly position as well

as the economic rent due to the intensified competition, which eventually leads to the losses

of profit. The competitions associated with online banking are reflected in the two aspects:

On the one hand, with the decreasing of time cost, online banking makes it easy for

customers to decide the best one by comparing similar services and products from different

banks. This convenience probably leads to increased competition among banks offering

online-banking service (Angelakopoulos & Mihiotis, 2011). On the other hand, the

emergence of EIF, especially TPP that is similar to online banking, might have formed fierce

competition between bank and non-bank sectors. TPP attracts customers to transfer the core

deposits (current accounts, savings accounts, and time deposits) originally held by

commercial banks. Internet finance provides the convenience of funds transfer, making the

core deposits of commercial banks more volatile, which might increase banks' dependence on

more costly financing channel such as asset securitization, mutual funds and interbank market.

As the result, more funding cost perhaps further weakened bank profitability (Hernando &

Nieto, 2007).
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Table 9 Empirical results of 10-bank sample on ROAA
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With regard to EIF, GTPP has a negative effect on bank profitability (significant at

1% level), with coherence in column(3) and (4). Chen et al. (2020) offers the potential

explanation for which TPP has negative relationship with bank performance. Mainly concerning

deposit business, TPP platforms probably have competition relationship with commercial banks.

In response, in order to attract depositors, banks would be forced to raise interest rate on deposit

thus more interest expenses then less profitability.

Interestingly, in contrast to our hypothesis as formulated above, with high significance

at 1% level, GP2P have positively influenced bank profitability in China, which supports Huang

and Huang (2016)’s finding. For banking sector, competition could be further divided into

business competition and customer-group competition (iResearch, 2015). Generally, with more

transparent financial data, which is the key factor of credit assessment, large enterprises are

preferred by banks as lenders. Although overlapping with loan business, differently, P2P targets

individuals as well as SMEs ignored by most banks. In this case, P2P platforms may be

complementary to banks since they basically serve two different customer groups (De Roure et al.,

2018; Tang, 2019), then the competitive effect is probably weak. However, we could find some

signs associated with possible technology spillover effect: (1) P2P prompts banking sector to

create emerging business modes such as microfinance (e.g. payday loan) and consumer finance to

expand lending channels for physical branches (iResearch, 2017). To support online lending,

banks might have improved technology as well as efficiency. Besides, banks imitate P2P to obtain

more extensive credit data regarding SMEs and individuals, which is from behavioral data

accumulated by users on the internet, to be the supplement for original database composed by
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credit card and bank loan records offline (iResearch, 2015). Due to the more comprehensive

credit investigation system, more SMEs and/or individuals are perhaps able to be approved by

banks for loans. (2) The personnel quality and technical support of commercial banks might have

increased when employees of non-bank institutions with high-level technologies flow to the

banking sector. (3) Cooperating with P2P platforms, banks could absorb more advanced

technologies from partners through the communication of business (Huang & Huang, 2016;

Sheng & Guo, 2015). Based on above analyses, banks probably benefit from technology spillover

effect of P2P platforms.

Turning to control variables, first of all, the basic specification (column(1)) confirms

that there is a positive relationship between market share (MS, represent bank size as well) and

bank profitability measured by ROAA. This result meets the expectation explained as efficiency

hypothesis and stands in line with the result of Sufian (2009). Furthermore, the relation is

consistent despite a decrease of significance from 1% to 10% level with EIF variables being

added. The main reason might be the increasing competition resulting from new participants.

Notice that 3 bank-specific control variables, capitalization(ETA), liquidity risk(LAR),

and credit risk(LPR), suggested insignificant on ROAA in regression(1)-(4). From a perspective

of bank types that consist of 10-bank sample (5 SOCBs and 5JSCBs), some reasons are going as

follows: By reducing funding cost due to increased creditworthiness, well-capitalized banks could

be more profitable. However, because of government guarantee, the fact is SOCBs are banks that

obtain Chinese trust best (García-Herrero et al., 2009), which implicitly decides ETA might not

positively associate with some SOCBs profitability anymore. Looking at Table A-12 of appendix,
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we found that although there is 0.61% higher mean of ETA in 5SOCBs versus 5JSCBs, the

profitability measured by ROAA only slightly increased 0.07% in 5SOCBs. Based on the

discussion above, in 10 banks, the negative impact might exist between ETA and profitability for

some SOCBs now, to offset positive ones on other banks. Besides, some large SOCBs have been

expanding their credit business aggressively due to the fact government provides full support

when necessary (Tan, 2016). 5SOCBs in China are totally controlled by government and directed

to lend to SOEs that tend to be loss-making, which has led to the accumulation of low-quality

loans hampering profitability (García-Herrero et al., 2006). Further evidence is shown in Table

A-12 (appendix), with 3.49% higher on LAR mean, 5 SOCBs performed only 0.07% more on

ROAA mean and even lower value on ROAE mean than 5 JSCBs. Similar to ETA, LAR might

also negatively impact some SOCBs performance, to offset positive impact on other banks in

10-bank sample. Offering a potential reason for the positive relationship between LPR and

profitability, Sufian and Habibullah (2009) argues that since a bank is entitled to decide loan loss

provision at discretion, in order to maximize the long-run profit, a bank may rationally choose to

have lower cost in the short run by reducing resources cost on monitoring loans, causing

provision for loan loss less than it should have reserved. In 10 banks of this study, some banks

perhaps correspond to above situation. A sign could be noticed in Table A-12 (appendix),

compared with 5SOCBs, although with lower LPR mean in 5JSCBs, it seems the lower

profitability measured by ROAA as well. That is, LPR of some banks perhaps have positive effect

on profitability, to offset negative impact from others.
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Concerning the impact of asset structure, the coefficient of NIEAR entered all

specifications with negative and statistically significant at the 1% level. Apparently, if a bank

holds more non-interest earning assets as cost to operate in market, it would depress its interest

income thereby reduce profitability, which corresponds to Demirgüç-Kunt and Huizinga (1999)’s

research.

As expected, the results about the macro variables, both GDP growth (GGDP) and

long-term interest rates (LR) are positively related to Chinese bank profitability. The empirical

finding is consistent with Athanasoglou et al. (2008) , Dietrich and Wanzenried (2011) and

Kohlscheen et al. (2018), providing support to the argument that the increase of loan demand

driven by the good macroeconomic conditions and higher lending rate brought from higher level

of long-term interest rates might contribute more interest income to banks.

6.2. 43-bank sample

In order to generalize the results into the entire Chinese commercial banking sector,

the other 33 commercial banks were added but variable OB/TA was dropped because of data

unavailability. Based on 43-bank sample, Table 10 reports the regression results for the main

profitability measure ROAA as well. Again, we estimate the model from the basic specification

with only control variables (column(1)) included. With GTPP being added, we got column(2).

Column(3) uses GP2P as a regressor. Here, we intend to compare the influence of GTPP against

GP2P on bank profitability, to further confirm our findings. Column(4) covers all variables.
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As shown in column(1)-(4), all results of 10-bank sample on GTPP and GP2P are

applicable for Chinese commercial banking sector, which further provided support for our

findings.

Table 10 Empirical results of 43-bank sample on ROAA
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Regarding control variables, the empirical results are basically consistent with results

of 10-bank sample, except for the shifting of capitalization (ETA), approximated by total equity

over total assets. ETA seems to have a significant and positive impact on bank profitability,

which is consistent with studies from Bourke (1989); García-Herrero et al. (2009); Molyneux and

Thornton (1992) and Sufian (2009), providing support to the argument that better-capitalized

banks are considered safer(i.e. lower risk), lower-risk banks might reduce funding cost due to

increased creditworthiness thus earn more profits.

6.3. Robustness test

We conducted robustness tests for both 10-bank and 43-bank sample, which were

reported in Table A-18 and Table A-19 (appendix) respectively for the alternative profitability

measure ROAE.

Overall, in contrast to the results for ROAA, differences exist related to bank-specific

variables. Noticing that one of the core explanatory variables, OB/TA has no impact on bank

profitability when measured by the ROAE. This result might be driven by ROAE itself, which

could not capture influence of the liability items, particularly deposits, on the net profit of banks.

However, as analyzed above, the fluctuation of deposits caused by IIF is one of the major possible

reasons for the negative impact. Therefore, this might be the reason why OB/TA is not

significant. Not only that, but we also found evidence from the impact of TPP, a business mode

similar to online banking, would reduce as well when measured by ROAE.
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The coefficient of ETA is negative when profitability is measured by ROAE. This

holds for 10-bank and 43-bank sample. This finding is in line with the results of Kohlscheen et al.

(2018) and Du and Lang (2020). In fact, Athanasoglou et al. (2008), Dietrich and Wanzenried

(2014) and Kohlscheen et al. (2018) have found that banks with relatively more equity usually

report higher ROAA but will correspondently have lower ROAE, as equity is actually the

numerator to calculate ETA but the denominator to calculator ROAE.

Liquidity risk captured by loan asset ratio (LAR) entered the regression models with

a negative sign and statistically significant at 5% level for 10-bank and 43-bank sample, a fact

that supports the results of Demirgüç-Kunt and Huizinga (1999) and Kohlscheen et al. (2018).

Some possible explanations for the negative relationship could be: First of all, the high loan

growth rate might lead to the decline of credit quality (Dietrich & Wanzenried, 2011),

corresponding to situation of SOCBs that we discussed before, which implies the resulting losses

of interest income have weaken the profitability of commercial banks. Secondly, since loans are

the assets with the highest operating cost, a high proportion of loans will actually increase the

required screening and monitoring costs (Sufian & Habibullah, 2009). If the bank lacks a reliable

risk management system, the increasing of loans would further cause more expenditure, which

might instead become a burden of the bank (Tan, 2016). Finally, Heffernan and Fu (2010) argues

that, to some extent, too little liquidity means too few deposits or excessive loans, which might

force banks to borrow at penal rates from other banks or central bank, increasing interest expenses

inversely.
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Limitation of the study

First of all, with data limitation, we could only examine the impact of online banking

business on a small sample covering 10 banks only. As IIF development in China, we intend to

collect more online-banking transaction data from other type of banks in future. Secondly, as

noted in introduction of this paper, mobile banking tends to replace personal online banking in

future. However, we could not include mobile banking business into IIF in this study. Mobile

banking started lately in some banks, so relevant data in 2011-2014 is difficult to collect.

Ultimately, as an industry-level factor, concentration which is the measure of competition is

yearly. It is collinear with other yearly variables such as GGDP, GTPP and GP2P. We could not

add it into equation(1) or (2) in this study.
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CHAPTER VII CONCLUSION

Internet finance, as the initial stage of fintech in China, has rapidly developed to make

effect on commercial bank profitability.

Focusing on two types of internet finance, internal internet finance (online banking)

and external internet finance(third-party payment (TPP) and peer-to-peer lending(P2P)), this

study examined how these three business modes affect the profitability of 43 commercial banks in

China over the period from 2011 to 2018. In particular, as the contribution to existing literature,

we selected 10 banks (included in 43 banks) with data availability of transaction volume of online

banking, to calculate an improved IIF measure and be able to investigate both internal and

external internet finance on bank profitability simultaneously.

Our findings suggested that banks attaching more importance to online banking might

be less profitable, and the negative effect perhaps mainly resulted from increased cost in terms of

operation, marketing and maintenance as well as upgrading of infrastructure. Higher TPP growth

impacts bank profitability negatively, which is likely due to increased competition on deposit

business. On the contrary, the rapid growth of P2P results in positive influence on bank

performance, perhaps coming from possible technology spillover effect of P2P platforms.

As recommendations, regarding IIF, controlling cost input should be highly thought of

during the period of fintech applying. Besides, instead of economic incentives through higher

deposit rates or lower commission to shift customers from offline to online channel, an applicable

strategy is that to associate online-banking service with more life-oriented scenarios and provide
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simpler, safer and faster operation process, by improving the user experience to guide offline

customers to use online banking and cultivate stickiness. At the same time, increased customer

flows could attract new customers as well. Finally, concerning possible inter-bank competition in

terms of online banking, to acquire comparative advantages through innovative products or

patented technology is suggested. To withstand probable competitive effect on deposits from TPP

platforms, banks need to optimize their online channels. For instance, the convenience of

integrating deposit, loan, payment and wealth management business into one platform would

attract more deposits without at the cost of more interest expenses. Based on possible technology

spillover effect of P2P platforms, it is suggested that banks could integrate online behavioral data

with initial credit data, to penetrate lending group into more SMEs and individuals. Besides,

instead of competing with EIF companies, seeking for win-win cooperation might be better

choice for commercial banks to take more advantages from technology spillover effect thus

achieve higher profitability.

From perspective of the country’s level, while encouraging banks to make business

innovations, government could also formulate relevant policies to spur in-depth cooperation

between banks and EIF companies, so as to help Chinese banking industry absorb technology

spillover effects.

Several other topics remain for further study. Different type of commercial banks in

China differs in the extent of market share, ownership and lending groups. An interesting issue is

how online banking, TPP and P2P impact profitability for different type of commercial banks

in China. What is more, it would be interesting to know how corporate online banking, personal
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online banking and mobile banking (i.e., 3 compositions of IIF) influence bank performance in

China. Noted that online lending is appearing in succession on banks’ websites, it might be

another point to examine its relationship with bank profitability in future. Last but not least, as

fintech is popular worldwide, it is meaningful to know what result differences exist among

countries’ banking system regarding this topic. Thus, a multi-country study in future is expected.
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Table A-12 Descriptive statistics of 5 SOCBs and 5 JSCBs of 10-bank sample
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Table A-19 Robustness test of 43-bank sample on ROAE
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Table A-20 10 commercial banks and 43 commercial banks

Note: 10 commercial banks are highlighted with yellow color�
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