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A B S T R A C T

With the rapid advent of e-commerce in China, the technological innovation of third-party payment has ex-
perienced explosive growth. This important technological innovation, initiated by emerging Internet companies,
is helping the traditional financial industry's payment business—represented by commercial banks—expand in
both depth and breadth. Meanwhile, there is also a large degree of substitution, competition and crowding out
among these banks in terms of the traditional financial industry's basic payment and settlement functions, po-
tential customers, deposit and loan services and traditional intermediary business. This paper explores the im-
pact (episodic and long-term steady-state) of the technological innovation of payment on commercial banks. It
also considers the impact of technological innovation on industrial evolution to clarify whether technological
innovation offsets the advantages of traditional industries or promotes industrial development. This study adopts
the Vector Auto-Regression (VAR) impulse response model to analyze the impact of Internet Third-Party
Payment (TPP) on the traditional financial industry from 2007 to 2014. The empirical results suggest that in
China, third-party payments have had a significant positive correlation with the value creation capabilities of
traditional financial industries, and that this relationship tends to remain in a steady state in the long term. Based
on these findings, this paper confirms that the technological innovation of methods of payment in emerging
economies, such as China, has promoted the development of the financial industry and accelerated the process of
industrial evolution. We conclude the paper with feasible policy suggestions.

1. Introduction

New information technologies, especially the Internet, have
changed modern commercial activities (Gu et al., 2016; Zhao et al.,
2016). In recent two decades, e-commerce market grows rapidly with
the growth of the Internet across the world (Wang et al., 2008). E-
commerce has advantages, such as around-the-clock availability, speed
of access, a wider selection of goods and services, accessibility, and
international reach (Xiang and Jing, 2014). Recently, the Internet of
Things (IoT) and cloud computing have been widely applied in supply
chain, logistics, and transportation (Bi et al., 2014; Cai et al., 2014;
Gorkhali and Xu, 2016; Fang et al., 2014; Jiang et al., 2014; Kim, 2017;
Li et al., 2013; Liu et al., 2016, 2017; Whitmore et al., 2015; Xie et al.,
2017; Xu, 2011; B. Xu et al., 2014; L. Xu et al., 2014; Yang et al., 2018;
Yin et al., 2016). These technologies further boost the development of
e-commerce. Particularly, mobile Internet makes it possible for con-
sumers to do purchase at anytime from anywhere (Linck et al., 2006).
However, the traditional payment methods are not fit for e-commerce.

For example, buyers worry that product quality may not turn out as
expected, whereas sellers worry that they may not receive payment
after mailing out products. Credit risks between buyers and sellers,
identity theft, fraudulent cards, and Internet fraud are the main ob-
stacles to e-commerce (Cheng et al., 2017).

Known as non-financial institution payment services, Internet third-
party payment (TPP) refers to payment services provided on a neutral
payment platform by non-financial institutions; these services are
connected to the bank payment and settlement systems of e-commerce
companies and commercial banks. This platform enables online pay-
ment and settlement functions, including online transfers and bankcard
receipts, etc. (People's Bank of China, 2010). TPP arose as a way to
resolve problems of trust and financial transaction security between
buyers and sellers (Cheng et al., 2017). It is able to effectively promote
the convenience and applicability of traditional cash payments, money
transfers, and bank card payments by utilizing innovative payment
technology supported by the internet. First introduced in the U.S. in
1998, PayPal is a pioneer company committed to providing online
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payment services. Its third-party payment platform guarantees the
transaction security of both buyers and sellers in e-commerce en-
vironments (Micu and Micu, 2016). In China, credit risk is a major
obstacle in the development of e-commerce market (Yan and Chang,
2007). Accordingly, Alipay (also known by its Chinese name ZhiFuBao)
was the first online payment intermediary introduced to China and is
now China's most commonly used third-party online payment system.
Tencent, a leading social networking service provider, has developed
WeChat payment. Because of the lack of financial infrastructure for
credit and debit cards in China, TPP becomes the main payment method
among Chinese consumers (Cheng et al., 2017). The operating pattern,
trading volume, and business scope of TPP have changed dramatically
during the past decade. According to iResearch (2017), the Gross
Merchandise Volume (GMV) of the TPP market amounted to RMB2.3
trillion (US$0.35 trillion) in 2011 and reached RMB24.1 trillion (US
$3.65 trillion) in 2015. The rapid development of information tech-
nology and the Internet has changed the payment model of Chinese
consumers. Also, the factors that influence payment technology in-
novation and the mechanisms by which technological innovation drives
the evolution of the financial industry are becoming increasingly
complex. Therefore, it is necessary to research the mechanism that
exists between technological innovation and the evolution of the tra-
ditional financial industry from a new perspective.

This paper examines the following problems through theoretical
analysis and empirical research: a) Is the influence of TPP technological
innovation on the traditional financial industry positive or negative? b)
What is the influence mechanism and its equilibrium state? c) What is
the impact of TPP on the processes of industrial evolution, industry
synergy and industry differentiation? This paper provides a reference
for decision-making about payment technology innovation, industrial
development and associated research in emerging economies.

2. Theoretical framework

Technological innovation is the fundamental driving force of in-
dustrial evolution. Schumpeter (1912) built the theory of innovation
based on the combination of technology and economics. He proposed
the concept of innovation to argue that technological change leads to
unbalanced economic growth and unstable social development. He
believed that innovation is the driving force behind economic devel-
opment and promotes industrial change and economic structural
changes. He borrowed biological terminology to refer to the process of
constantly reforming the economic structure from the inside; that is,
constantly destroying the old structure and creating a new one by
means of industrial mutations. Later scholars expanded Schumpeter's
theory of innovation to discuss the relationship between technological
innovation and industrial evolution. In recent years, with the devel-
opment of evolutionary economics, some scholars have begun to ex-
plore the process and mechanism of technological innovation that
promotes industrial evolution from a dynamic perspective. Among
them, the most representative research results are Abernathy and
Utterback's (1978) industrial innovation dynamic process model—the
A-U model. This model suggested that an enterprise's product innova-
tion and technological innovation are correlated. The type and fre-
quency of innovation depend on the industry's growth stage. In the
early stages of industrial development, enterprises focus on product
innovation. With the emergence of leading design, industries step into
the transition phase, in which the focus of innovation turns to tech-
nology innovation. When an industry develops into a stable stage, the
enterprise's innovation activities are concentrated on incremental pro-
duct innovation and technology innovation. The A-U model reflects the
distribution pattern of innovation in the process of industry develop-
ment and provides an important clue to understanding the relationship
between technology innovation and industrial evolution.

2.1. Payment technology innovation and industry evolution from the
perspective of supply

Technology innovation from the supply side, especially financial
technology innovation, comes from the spillover and development of
technical knowledge (Kauffman et al., 2014). By generating new tech-
nologies or reorganizing existing technologies, enterprises can provide
consumers with new applications in the financial industry (Tornatzky
and Fleischer, 1990). Currie and Seltsikas (2001) argued that en-
trepreneurial efforts to create new technologies drive an organization's
technological transformation and adoption. Technological innovation
in the financial market has affected the value proposition provided by
the enterprise to the customer. It is critical to understand the sources of
technological innovation and take advantage of investment and market
opportunities. Technological innovation benefits innovators and adop-
ters and also benefits the overall market (Frame and White, 2004). The
convenience brought about by technological innovation supports fi-
nancial innovation from the demand side (Lerner and Tufano, 2011;
Lyytinen and Rose, 2003). Is the supply perspective applicable to
payment technology innovation? Why is the developing speed and
popularity of third-party payment in China more significant than that of
developed countries with a richer technology supply, such as the United
States? It can be seen that the innovation of payment technology is
more likely in developing economies like China because China's credit
system is relatively weak, and consumers are more in need of third
party agencies as a credit guarantee for payment. Payment technology
innovation in emerging economies is likely to be driven by demand.

2.2. Payment technology innovation and industry evolution from the
perspective of demand

In recent years, some scholars have realized the importance of de-
mand for technology innovation and analyzed the relationship between
technology innovation and industrial evolution from the aspects of
demand space, demand heterogeneity, demand conditions and demand
constraints. Adner and Levinthal (2001) expounded on the process of
dynamic technological innovation from the perspective of demand
space and explained the relationship between technology development
and the demand environment by using the concept of heterogeneous
thresholds. A heterogeneous threshold is the minimum standard that
must be met by the technology or product when adopting a technology
or purchasing a product. By conducting theoretical research, Sun and
Zheng (2010) argued that the conclusion of the relationship between
technological innovation and industrial evolution based on hetero-
geneous market demand (Adner and Levinthal, 2001) is basically con-
sistent with the A-U model. The choice of consumers often depends on
the level and preferences of individual needs. The resulting differentials
in demand will affect the speed of enterprises' technological innovation,
and thus affect the process of industrial evolution. Saviotti (2001) ar-
gued that the differentiation in consumer's perception of the product is
an important factor in industrial evolution. Consumers will not form
preferences for new products in a short period of time—not even for
new products with high applicability. Only when the conditions are
ripe, will consumers accept new products. In the case of an identical
demand scale, if competition within a product category is more intense
than cross-product competition, new and old products can coexist in the
market and products will tend to diversify. The reason for this is that
even if the performance of the new product is better than that of the old
product, the product with poor performance will not be substituted
because of the cognitive differentiation of customers. However, when
the difference between the new and old products is too great for one to
replace the other, the two products can coexist in the market. It can be
inferred that consumer perception differentiation and product differ-
entiation will weaken competition, and the benefit of weakening
market competition is the increasing degree of product diversification.
It is conceivable that if new products completely replace old products,
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products with better applicability will eliminate other products on the
market, resulting in a decline in product diversification and thus con-
straining economic development. Therefore, according to Saviotti
(2001), consumers' perception differentiation in terms of demand fa-
cilitates the healthy and sustained development of industries by means
of technology innovation. Windrum et al. (2009) have reached similar
conclusions by studying consumer trade-offs and the development of
environmentally friendly technologies.

2.3. Two paths of industrial evolution resulting from payment innovation

Arthur (1989) argued that technology innovation can bring eco-
nomic benefits to companies and induce an incremental return me-
chanism. Technology plays a key role in the process of industrial evo-
lution: in the process of technology and industry co-evolution,
diversified behavior causes market competition. With the market se-
lection mechanism, some technology is eliminated while some survives
and gradually becomes dominant, resulting in industrial differentiation.
Yet some technology promotes the coordinated development of in-
dustry due to industry cohesion, which leads to dependence in the
overall industry's technological innovation path. Pavitt (1984) ex-
amined the relationship between technology innovation and industrial
evolution by building an industry-dependent model based on tech-
nology innovation. The research shows that there are significant dif-
ferences in technology innovation among various industries: some
technology innovations lead to industrial differentiation while others
promote industrial synergy. Antonelli (2003), however, took the IT
industry as an example and found that the demand innovation of users
is the motive for technology innovation. The innovation of demand
leads to the differentiation of the original industrial system; that is, the
recession of the old industry and the emergence of new industry, which
leads to the continuous evolution of the industry.

Demand from small and medium enterprises (SMEs) for financial
services has become more and more diversified in China. Conventional
financial institutions may not satisfy theses needs (Lin and Li, 2001).
Safarzyńska and Van den Bergh (2016) conducted research on macro-
evolutionary modelling of technology, finance and energy interactions.
Their work captured interactions between technological, financial and
energy systems. The interactions between technological and financial
systems demonstrated the positive influence of energy technology on
financial stability. Nicita and Pagano (2016) made an extension of the
organizational equilibria approach to the analysis of the institutional
complementarities. Ma (2005) utilized the Nash Equilibrium to explore
whether TPP companies and banks can reach a cooperation pattern.
Specifically, he proposed that they choose to compete with each other,
instead of collaborating, for profit maximization. Thanks to Internet
technology and mobile Internet services, Internet TPP platforms pro-
vide more convenient money clearing services as compared to banks.
TPP companies have become a multi-dimensional platform that pro-
vides services to both upstream and downstream firms. These TPP
companies attract numerous target customers with lower charges and
more flexible services. Therefore, Internet TPP platforms have gener-
ated challenges and threats to traditional banks in terms of loans and
deposits, intermediate business, and internet banking. This has brea-
ched the initial agreement (banks serve big clients and TPP companies
serve small customers) between banks and TPP companies (Bei, 2011).

2.4. Qualitative research on industrial evolution from the perspective of
residual income

Profitability is one of the most commonly used methods to assess
bank performance. Many studies have been conducted to compare the
profitability of TPP and commercial banks (Bei, 2011; Deng, 2009; Ma,
2005). There are two categories of bank profitability: internal factors
and external factors. The internal factors refer to determinants within
the banks themselves. Research on internal factors includes size,

capital, and risk management. Akhavein et al. (1997) and Smirlock
(1985) found that bank size has a positive and significant influence on
banks' profits. Additionally, large banks tend to raise capital less ex-
pensively, resulting in more profits (Bikker and Hu, 2002; Bourke,
1989; Short, 1979). However, Berger et al. (1987) argued that large
banks cannot save much by increasing their size. With high credit risk,
more loans will go unpaid and thus banks' profits will go down. Miller
and Noulas (1997) stated that there is a negative relationship between
credit risk and bank profit. On the other hand, external factors refer to
banks' external environmental variables (Athanasoglou et al., 2005).
External factors can be summarized as the macroeconomic environ-
ment, market concentration, industry size, and ownership status. In-
flation may have a positive effect on profits only when the bank man-
agement adequately adjusts inflation expectations, as well as manages
expenses in an efficient way (Perry, 1992; Revell, 1979). Bourke (1989)
and Molyneux and Thorton (1992) argued that market concentration is
positively related to bank profits. However, other researchers found
that market concentration may not be related to banks' profitability
(Berger, 1995). The results are controversial for ownership status. Some
researchers argued that there is a weak relationship between ownership
status and profitability (Bourke, 1989; Molyneux and Thorton, 1992).
But, Barth et al. (2004) claimed that state-owned banks exhibit low
profitability.

The drawback of evaluating banks using profitability can be miti-
gated by using bank values. First, widely-used profit indicators such as
ROE and ROA (Athanasoglou et al., 2005; Gul et al., 2011; Olson and
Zoubi, 2011) ignore the cost of equity. They only provide how much the
asset/equity can earn during a certain period, but do not consider that
there is a cost related to the equity provided. Only returns that exceed
the cost of equity are beneficial to shareholders (Kyriazis and
Anastassis, 2007). Second, data for the profitability calculation comes
from listed companies' public announcements. Top management tends
to rectify earnings due to the agency problem (Atik, 2009; Bikker and
Metzemakers, 2002;). Third, profit ratios such as ROE and ROA can
only reflect the status quo of companies with regard to their operational
activities (Elton, 1999). Research on bank values suggests that valua-
tion indicators such as Economic Value Added (EVA) can overcome the
shortcomings associated with profit ratios (French and Cooper, 2000).
Thus, it is generally possible to objectively evaluate the impact of
technological innovation on the traditional financial industry using the
residual income indicator - EVA. EVA is also helpful for determining
whether the impact detected is industry differentiation or industry sy-
nergy.

In summary, current research from China and other countries is
more inclined to the argument that third-party payment challenges the
traditional financial industry. There is little data to support empirical
research in the relevant literature. The theoretical implications of the-
oretical assumptions are not widely validated. Further exploration is
needed in this field. This paper contributes in the following aspects: a) it
explores the impact of technological innovation on the upgrading of the
financial industry in emerging economies through a new perspective of
empirical research; b) it supplements and perfects theories of techno-
logical innovation and industrial evolution and provides empirical re-
search and analysis on related areas; c) it provides the emerging
economies with the mechanism of the impact of third-party payment
technological innovation on industrial evolution, which is innovative to
the research object; d) it provides policy advice for technological in-
novation and industry integration. Based on the above discussions, we
formulate the following hypothesis:

H1. TPP trading volume has a positive impact on AES in the financial
industry.
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3. Methods

3.1. Sample

Regarding the finance industry, the sample consists of all seventy-
three listed companies that are categorized as financial institutions on
the Shanghai and Shenzhen stock exchanges. An eight-year period
(2007–2014) is used to ensure the reliability and the availability of data
record. We utilized quarterly data for the number of samples required
for empirical study. EVA related data is extracted from the China Stock
Market & Accounting Research (CSMAR) Database - one of the most
authoritative databases in the economic and financial fields in China.
Information on TPP trading volume is gathered from the iResearch
Consulting Group. The final dataset generates 2336 observations, which
include all 73 listed companies in China's financial industry. The em-
pirical research software used is EViews 8.0. In this research, third-
party payment trading volume is the independent variable and
Economic Value Added per share in the financial industry is the de-
pendent variable.

3.2. Independent variables

3.2.1. TPP trading volume
TPP firms offer all kinds of payment services using Internet tech-

nology and mobile communication technology. They provide diversi-
fied and personalized products, and allow for payment types that are
not offered by commercial banks. TPP has become an important part of
the modern payment system. The term TPP as used in this paper refers
to the total amount of funds incurred by the user through the payment
transaction platform, including account payments, gateway payments,
and inter-account transfers.

3.3. Dependent variables

3.3.1. Average EVA per share
Many scholars use profitability ratios such as ROE and ROA to re-

present financial companies' overall profitability (Athanasoglou et al.,
2005; Gul et al., 2011; Olson and Zoubi, 2011). However, we adopted
EVA, which is also a performance measure, to measure the values of
companies in the financial industry (Shil, 2009). EVA was developed by
a consulting company called Stren Stewart & Co. in the United States. It
is a measure to assess how much the company has generated for its
shareholders. Since EVA focuses on operating cash flows rather than
earnings, which can be manipulated by accountants (Jackson, 1996),
many scholars have adopted EVA to evaluate company performance
and value (Heffernana and Fu, 2010; O'Byrne, 1996; Zheng, 2014). By
taking a company's scale into account, EVA per share is used in this
paper. It can reflect the operating results more effectively and measure
the profitability and investment risks of ordinary shares. It is one of the
most important financial indicators used by shareholders and stake-
holders to evaluate the profitability of enterprises, to predict the growth
potential of enterprises, and to make relevant economic decisions.
Therefore, the average EVA per share (AES) of the financial industry is
used in this paper as the dependent variable.

3.4. Model specification

3.4.1. Vector Auto-Regression (VAR) model

= + + …+ + = ⎡
⎣

⎤
⎦

Y A Y A Y A Y ε Y AES
TPP;p t tt 1 t‐1 2 t‐2 p‐1 (1)

Yt represents the two-dimensional endogenous variable vector
composed of AES and TPP in the VAR model. A denotes the corre-
sponding 2 × 2 coefficient matrix. P denotes the lagged order of the
endogenous variables. εt is the residual vector of 2 × 1 that satisfies E
(εt) = 0 and E(εt, εt′) = Ω.

3.4.2. Lag intervals
Both the impulse response function and cointegration test are sen-

sible to the number of lag intervals. Different lag intervals can cause a
significant difference in cointegration tests. According to the Lag
Length Criteria, we choose 3 as the number of lag intervals under the
principle of AIC & SC minimization.

4. Results

4.1. Unit root test and cointegration test

Since the impulse response function depends on the assumption that
time series are stationary, we first test the stationarity of TPP and AES
by using the Augmented Dickey-Fuller (ADF) test method (Dickey and
Fuller, 1979). Test results indicate that TPPSA and EVASA series are
non-stationary with a significance level of 5%, as illustrated in Table 1.
However, their first order differential sequences are stationary, as
shown in Table 2. Therefore, the following empirical studies are based
on the first order differential sequence of TPP and AES—namely, DTPP
and AES—to establish the VAR model. Meanwhile, in order to de-
termine whether there is a long-term relationship between variables,
this paper uses the Johansen test method to conduct cointegrated
analysis on the linear relationship of these two time series. Table 3
presents the results of cointegration by using the Trace and Maximum
Eigenvalue test of DTPP and DAES.

As shown in Table 3, the Trace Test and Maximum Eigenvalue Test
results are consistent. At a 0.05 significance level, we rejected the null
hypotheses, which indicated no cointegration relationship. Therefore, it
can be inferred that there is one set of cointegration relationships be-
tween DTPP and DAES.

Table 1
Augmented Dickey-Fuller Unit Root Test on AES and TPP.

Augmented Dickey-Fuller Unit Root Test on AES

Null hypothesis: AES has a unit root

Exogenous: constant, linear trend

Lag length: 1 (automatic - based on SIC, maxlag = 7)

t-Statistic Prob.a

Augmented Dickey-Fuller test statistic −0.024939 0.9939

Test critical values 1% level −4.296729
5% level −3.568379
10% level −3.218382

Augmented Dickey-Fuller Unit Root Test on TPP

Null Hypothesis: TPP has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 7 (automatic - based on SIC, maxlag = 7)

t-Statistic Prob.a

Augmented Dickey-Fuller test statistic 3.729503 1.0000

Test critical values 1% level −4.394309
5% level −3.612199
10% level −3.243079

a MacKinnon (1996) one-sided p-values.
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4.2. VAR model and impulse response function

4.2.1. Stationary test of VAR model
The long-term validity of the relationship between the endogenous

variables in the VAR model depends on the model's stability. Since two
endogenous variables exist, and the lag interval is 3, there are six roots.
Fig. 1 shows the unit circle of the inverse roots. It can be found that the
absolute value of all inverse roots is less than 1 and falls within the unit

circle. Hence, the VAR model passes the stability test.

4.2.2. Model specification
We took 32 sets of data from the first quarter of 2007 to the fourth

quarter of 2014 as the sample and built a model with the explanatory
variable being TPP and the explained variable being AES. We also de-
rived first order differential sequences of the original data in con-
sideration of the data stationarity. The results of the VAR model are
shown in Table 4.

From Table 4, the following model expression can be derived:

Table 2
Augmented Dickey-Fuller Unit Root Test on DAES and DTPP.

Augmented Dickey-Fuller Unit Root Test on DAES

Null Hypothesis: DAES has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag = 7)

t-Statistic Prob.a

Augmented Dickey-Fuller test statistic −6.588708 0.0000

Test critical values 1% level −4.296729
5% level −3.568379
10% level −3.218382

Augmented Dickey-Fuller Unit Root Test on DTPP

Null Hypothesis: DTPP has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic - based on SIC, maxlag = 7)

t-Statistic Prob.a

Augmented Dickey-Fuller test statistic −4.690709 0.0041

Test critical values 1% level −4.309824
5% level −3.574244
10% level −3.221728

a MacKinnon (1996) one-sided p-values.

Table 3
Johansen cointegration test.

Johansen cointegration test

Sample (adjusted): 2008Q2 2014Q4

Included observations: 27 after adjustments

Trend assumption: linear deterministic trend

Series: DAES DTPP

Lags interval (in first differences): 1 to 3

Unrestricted cointegration rank test (trace)
Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.b

Nonea 0.661570 29.52729 15.49471 0.0002
At most 1 0.010114 0.274467 3.841466 0.6003

Unrestricted cointegration rank test (maximum eigenvalue)
Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.b

Nonea 0.661570 29.25283 14.26460 0.0001
At most 1 0.010114 0.274467 3.841466 0.6003

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level.
a Denotes rejection of the hypothesis at the 0.05 level.
b MacKinnon et al. (1999) p-values.

Fig. 1. Inverse roots of AR characteristic polynomial.

Table 4
Vector autoregression estimates.

Vector autoregression estimates

Sample (adjusted): 2008Q1 2014Q4

Included observations: 28 after adjustments

DAES DTPP

DAES(-1) −0.488050 −6374.334
(0.23151) (10,181.1)
[−2.10813] [−0.62609]

DAES(-2) −0.119940 2567.851
(0.24571) (10,805.8)
[−0.48813] [0.23764]

DAES(-3) −0.337663 3361.259
(0.22463) (9878.63)
[−1.50319] [0.34026]

DTPP(-1) 1.48E−05 0.758612
(4.7E−06) (0.20570)
[3.16571] [3.68799]

DTPP(-2) −1.41E−05 −0.546825
(5.9E−06) (0.25875)
[−2.40276] [−2.11335]

DTPP(-3) 1.93E−05 0.509585
(5.6E−06) (0.24830)
[3.42225] [2.05227]

C −0.018917 545.3878
(0.01126) (495.174)
[−1.68004] [1.10141]
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where D stands for the first order differential sequence of the original
sequence.

4.2.3. Significance test of VAR model
In order to test the significance of the correlation between variables

in the VAR model, we conducted a significance test. The results are
shown in Table 5.

As shown in Table 5, the impact of DTPP on DAES is significant at a
significance level of 5%. Thus, we rejected the null hypothesis. There is
a significant relationship between third-party payment trading volume
and EVA per share in the financial industry.

4.2.4. Causality test of VAR model
Significantly related variables do not necessarily indicate a causality

link (Suppes, 1970). In order to ensure the economic value of the hy-
pothesis that TPP has an impact on AES, it is necessary to determine a
causal relationship among independent variables and dependent vari-
ables rather than using a simple quantitative correlation. We adopt the
Granger Causality Test in this research, with DTPP as the independent
variable and DAES as the dependent variable.

As shown in Table 6, the test results suggest that DTPP and DAES
are Granger causally related at a significance level of 5%, and we re-
jected the null hypothesis that indicated that a spurious regression

relationship exists. The above results show that DTPP as the in-
dependent variable and DAES as the dependent variable have a sig-
nificant causal relationship. Accordingly, our empirical research has
economic significance.

4.2.5. Impulse response function
Based on the above cointegration test, it can be inferred that time

series vectors in this VAR model are cointegrated. In other words,
variables can reach long-term equilibrium in this model. In order to
reflect the long-term relationship between variables more intuitively,
we chose an accumulated response method to reveal the accumulated
impulse effect of DTPP to DAES, since we use time series as our samples.
Fig. 2 shows the accumulated response of DAES to one standard de-
viation of DTPP. The X-axis indicates the number of time intervals. The
Y-axis represents the degree of change of DAES. The curve stands for
the accumulated impulse response function, which represents the dy-
namic response caused by the independent variable (DTPP). The dotted
lines on both sides are the impulse response function value plus or
minus two standard deviations, indicating the possible range of impulse
response (the confidence interval).

As can be seen from Fig. 2, DAES produces a positive response, since
phase 0.5 under one unit of new information represents the impact from
DTPP. This positive effect is fluctuating overall, but it increases gra-
dually and approaches a steady state starting with phase 12. From the
point of view of the dynamic correlation between the two variables,
there is a positive relationship between them in general. The above
empirical results recognized a positive impact of third-party payment
on the average EVA per share in the financial industry. This impact
reached its peak after three years (the 12th phase) and remained steady.
This verified H1; namely, that third-party payment influences the fi-
nancial industry in a significantly positive way.

4.3. Mechanism - dynamic variance decomposition

The impulse response function captures the dynamic response path
of one variable's impact on another variable. Variance decomposition
can decompose the variance of one variable in the VAR model system
into each disturbance item. Therefore, the variance decomposition
provides the relative effect of each interference factor on each variable
in the VAR model and further explains the extent to which the ex-
planatory variable affects the dependent variable.

As illustrated in Fig. 3, the curves are a percent of the DAES variance
due to DAES itself, and the percent of DAES variance due to DTPP,
respectively. As the time intervals increase, the explanatory power of
the percent change in DAES variance due to itself decreases, and the
explanatory power of the percent change of DAES variance due to DTPP
increases. These results indicate that the influence of DTPP on DAES is
becoming stronger, reaches its peak at phase 10 and converges to 50%.
This means that, in this model, 50% of the variance in the financial
industry's values is explained by third-party payment trading volume,
and the influence is quite significant.

Table 5
Effect of Cholesky (d.f. adjusted) One S.D. DTPP innovation on DAES.

Period

1 0.000000 17 −0.001104
(0.00000) (0.00636)

2 0.029787 18 −8.18E−05
(0.01022) (0.00573)

3 −0.020379 19 0.001653
(0.01287) (0.00551)

4 0.021712 20 0.001061
(0.01514) (0.00429)

5 0.017540 21 −0.000776
(0.01460) (0.00420)

6 0.003544 22 0.000531
(0.01580) (0.00367)

7 −0.013535 23 0.000872
(0.01502) (0.00307)

8 0.013821 24 6.17E−05
(0.01415) (0.00259)

9 0.007784 25 −0.000251
(0.01233) (0.00252)

10 −0.000793 26 0.000537
(0.01383) (0.00234)

11 −0.002275 27 0.000290
(0.01267) (0.00157)

12 0.007699 28 −0.000122
(0.01169) (0.00158)

13 0.000553 29 3.66E−05
(0.00905) (0.00145)

14 −0.001073 30 0.000316
(0.00944) (0.00131)

15 0.001641 31 2.68E−05
(0.00888) (0.00090)

16 0.003558 32 −5.99E−05
(0.00758) (0.00091)

Cholesky Ordering: DAES DTPP.
Standard Errors: Analytic.

Table 6
Pairwise Granger Causality Tests.

Pairwise Granger Causality Tests

Sample: 2007Q1 2014Q4

Lags: 3

Null hypothesis Obs F-Statistic Prob.

DTPP does not Granger Cause DAES 28 6.76266 0.0023
DAES does not Granger Cause DTPP 0.23329 0.8721
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5. Discussion and conclusion

The combination of the Internet and traditional finance generates
online finance. With the development of internet infrastructure and e-

commerce, online finance has been growing rapidly in recent years in
China, which dramatically facilitates e-commerce (Qin, 2016). How-
ever, the traditional payment methods are not fit for e-commerce. Ac-
cordingly, TPP becomes the main payment method for e-commerce. IoT
and cloud computing further boost the adoption of TPP in e-commerce.
This study examined the relationship between TPP trading volume and
financial industry values. The relationship is significantly positive and
approaches a steady-state in the long term. There is still room for third-
party payment to influence the profitability of financial institutions.
The empirical results support our hypothesis. Specifically, there are two
phases in the relationship: 1) in the short term, there is evidence that
TPP promotes the Economic Value Added to financial institutions gra-
dually; 2) in the long-run, TPP has a significant and sustained positive
effect on the Economic Value Added to the financial industry. This may
be due to the fact that the effect of third-party payment on the indirect
benefits of the financial industry is highlighted. There is a primary
symbiotic relationship and industry synergy effect between them.

First, users need to become a client at a bank and activate its online
banking services to use the TPP platform. This expands the commercial
banks' client basis and online banking usage to a large extent, which
then increases the bank's income through bank card administration fees
and credit card late fees. Further, the TPP platform needs to pay a
gateway fee to banks whenever a user pays through this platform.
Additionally, the TPP monetary fund (e.g., Yu'ebao) must deposit its
funds into a bank's custody accounts by following relevant laws and
regulations. For example, Yu'ebao, with a scale of RMB500 billion (US
$75.8 billion), has to pay RMB 1 billion (US$151.5 million) in custody
fees to banks (Alipay, 2016). This increases banks' income. Finally, the
acceleration effect of money returning to banks is even more sig-
nificant. Money transacted through TPP platforms flows back to fi-
nancial institutions, including banks, funds and trusts by various means.
And the turnover in this process is much higher than the traditional
consumption process in China. This improves liquidity in the financial
sector to a certain extent, because TPP monetary funds can be pur-
chased and redeemed in a relatively simple way, which helps bank
absorb scattered funds.

In general, TPP does not cause liquidity risk, but rather increases
money turnover. This influence contributes to financial institutions'
earnings growth, generates more investment returns, creates value, and
maximizes shareholders' wealth. The results of empirical research show
that in China, the innovation of payment technology plays a role as an
industry synergist in the evolution of the financial industry.

Fig. 2. Accumulated response of DAES to Cholesky One S.D.
DTPP innovation.

Fig. 3. Variance decomposition of DAES.
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5.1. Practical and policy-making implications

Our study used a new empirical research method, selected an
emerging economy (China) as a new sample, focused on a new per-
spective of payment technology innovation and financial industry
evolution, and reached a conclusion indicating a significant positive
relationship. The results provide useful insights into preventing irra-
tional competition, promoting financial symbiosis, and win-win devel-
opment and industry synergy between third party payment companies
and the conventional financial industry. At the same time, our paper
provides objective experimental data and empirical research using re-
levant theoretical research, and the related academic research is sup-
plemented.

Based on the above conclusions, combined with China's actual si-
tuation, this paper proposes the following policy recommendations.

First, China should establish a clear legal status and regulatory
system for third-party payment platforms. As to Third-party payment,
the first issue is to determine its identity and business content. Only a
legitimate identity and legitimate business scope will give third-party
payment companies more confidence to innovate, to develop and to
contribute to economic development to a greater extent. Once these
companies have a legitimate identity and business scope, regulators
should be identified. Since third-party payment platforms have a dual
identity with financial and information technology, it is important to
implement multi-sectoral co-regulation to prevent regulatory loopholes.
Taking into account the complexity of the operation of third-party
payment agencies, government and the relevant regulatory authorities
should monitor and supervise the TPP evolutionary process dynami-
cally from several aspects, including customer margins, fund security,
anti-money laundering, fraud and other financial crimes. Establishing a
strict mechanism of permission to enter this market is also necessary. In
this way, regulations could promote the prosperous development of the
entire financial industry.

Second, China should adhere to principles of market-orienting and
innovation encouragement and increase governmental support for
third-party payment platforms that comply with regulations. The most
notable feature of third-party payment is technological innovation.
Therefore, the government should adhere to market-oriented and in-
novation encouragement policies to maintain the operational vitality of
payment technology innovation. The innovation of payment technology
is responsive to the needs of the market. Regulatory measures should be
based on the financial markets in order to promote the rational allo-
cation of market resources. Regulators should be the catalyst for the
development of third-party payment platforms, avoiding immature
regulatory measures that hinder the expansion of innovation and ex-
perimentation, and leaving room for future development. Especially at
this stage, third-party payment is still in a weak position and a start-up
phase as compared with traditional financial institutions. From the
perspective of fostering the development of emerging markets, gov-
ernment can implement strict governmental regulations and provide
appropriate policy support at the same time.

Finally, China should strengthen the industry chain cooperation
among third-party payment and financial institutions. Traditional fi-
nancial institutions, as the executors and terminals of online payments,
provide payment gateways and platforms to third-party payment
agencies. It is necessary to enhance the industrial chain cooperation
between them, constantly innovate in aspects of technology, customer
relationship and service, and strengthen their own advantages. This
would create a win-win pattern for internet finance and conventional
finance to promote the development of industry synergy and to prevent
the occurrence of vicious competition within the industry. The gov-
ernment should actively guide financial institutions to correctly ap-
proach the innovative development of payment technology, so that
traditional financial institutions understand the advantages and ne-
cessity of complementing the third-party payment industry. This would
help maintain the stability of the entire financial industrial chain. At the

same time, third-party payment agencies can use their strong credit
evaluation records and credit disclosure mechanisms to enhance co-
operation with the financial industry. Third-party payment companies
may also push financial institutions to improve their customer service
by offering friendlier user interfaces, a more comfortable user experi-
ence and more convenient services, and to help create an environment
of symbiotic development for the entire industry chain.

5.2. Limitations and future research

Our study took an innovative research perspective and a re-
presentative experimental sample, and the empirical research has
achieved certain results. Nevertheless, this paper still suffers from
several limitations. Further study is needed to complement this area.
The limitations of this paper are reflected in the following two aspects.

First, this paper experienced some difficulties in the process of
collecting data. Due to lack of relevant information disclosure, quar-
terly data regarding third-party payment before 2007 is unavailable.
Meanwhile, due to the limitations of the CSMAR database resources,
this study failed to obtain the industry average EVA per share data for
2015 and after. The above factors led to a sample time range of eight
years (2007–2014), which failed to fully cover the entire time range
that third-party payment has existed. In subsequent studies, annual
reports and questionnaire surveys can be utilized to obtain more com-
prehensive data and information.

Second, we took the financial industry in China as the research
object. However, China has a larger consumption scale, more demo-
graphic dividends and a more sophisticated e-commerce system than
other emerging economies. Therefore, in different emerging economies,
the strategic motive, market demands and macroeconomic environment
of technology innovation may vary and be difficult to measure accu-
rately. Hence, the empirical conclusion of this paper can explain the
influence of technological innovation on industrial evolution only to a
certain extent. Its explanatory power and applicability still needs to be
further enhanced. Future research can be carried out to evaluate other
emerging economies as compared to China and can further examine the
applicable scope of this study.
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