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Generalizing the e-transaction services in wholesale markets of agriproducts is seen as a way for the government in
China to enhance its information services capabilities. These services could also facilitate the transactions of traders.
We find that traders are reluctant to use e-transaction cards although they have physical access. This paper identifies
factors influencing traders’ continuous usage intention to e-transaction cards in wholesale markets of agriproducts
in China. Data were collected from 204 respondents through a self-administered survey completed by traders and
analyzed by structural equation modeling (SEM). The results explore that perceived ease of use (PEOU), perceived
usefulness (PU) and perceived privacy security (PPS) directly and positively affect traders’ continuous usage intention.
It is also demonstrated that both PEOU and perceived transaction security indirectly and positively affect continuous
usage intention through PU. This research provides practical guidelines for decision makers to increase traders’inten-

Keywords: Wholesale markets of agriproducts, E-transaction, Continuous usage intention, China

Introduction

Generalizing the e-transaction services in wholesale mar-
kets of agriproducts is seen as a way for the government
in China to enhance its information services capabilities."
These services can be used to collect accurate transac-
tion data (i.e., data on the provenance, destination, price,
quantity and payments) from wholesale markets in a
timely manner and at a low cost (see footnotel).> Thus,
the government could provide market information and
advisory agricultural information to farmers and trad-
ers by analyzing the transaction data (see footnotes 1,
2). Traders could benefit from a reduction in transaction
costs and an increase in the convenience of using e-trans-
action cards. We find that traders are reluctant to use
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e-transaction cards although they have physical access
(see footnotes 1, 2) [1]. This suggests need for examining
factors affecting traders’ continuous usage intention to
e-transaction cards in wholesale markets of agriproducts
in China.

The agricultural supply chain in China involves millions
of smallholder farmers, traders, and retailers. The trad-
ers collect agriproducts from smallholder farmers across
the country and sell them to retailers in wholesale mar-
kets of agriproducts, which often use cash transactions
without long-term contracts [2, 3]. According to statis-
tics published by China’s government, there are currently
approximately 4,500 wholesale markets of agriproducts
(see footnote 1), and the proportion of agriproducts cir-
culating through wholesale markets has reached 70% [4].
However, many agents involved in distribution are often

! Source:  http://www.moa.gov.cn/nybgb/2015/1iu/201712/t20171219_61038
57.htm (in Chinese).

% Source: http://www.mofcom.gov.cn/article/ae/ai/201508/2015080109
7398.shtml (in Chinese).
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faced with poor information transmission along the agri-
cultural supply chain [3]. The lack of market information
often restrains individual farmers from making effective
production quantity decisions, which leads to stage-by-
stage oversupply and undersupply of fresh agriproducts
and drastic fluctuations in prices in China, all of which
adversely affect farmers’ earnings and livelihoods [5].

The Chinese government has attempted to overcome
these challenges by promoting e-transaction services
in wholesale markets of agriproducts. In 2013, the Min-
istry of Commerce of China proposed promoting the
penetration of e-transaction in wholesale markets of
agriproducts to reach 60% coverage in 3-5 years.®> Over
the past decade, despite the large amount of government
funds used for e-transaction systems in wholesale mar-
kets of agriproducts, the latest reports from the Minis-
try of Agriculture of China show that traders, although
they have physical access, are reluctant to use e-trans-
action services, resulting in a low levels of actual usage
of e-transaction systems and a significant waste of the
financial resources of the government (see footnote 1).

Previous researchers have conducted comparable
studies in electronical financial transactions from the
customers’ perspective [6]. In particular, the factors
influencing customers’ intentions or the adoption of
e-payments have been extensively studied in past years,
and examples of e-payments include mobile payments
[7-10], Internet banking [11-13], e-payments in public
transportation [14, 15], online payment in e-commerce
[16-18] and e-payment cards in the hospital industry [19,
20]. However, few studies have examined e-transaction
in the wholesale markets of agriproducts in China. One
of the reasons that users of e-payments hesitate of using
the web for financial transactions is that their users are
afraid of risk and security issues [21, 22]. Previous empir-
ical studies confirmed that there is a significant relation-
ship between the security concerns and acceptance of
e-payment [8, 10, 12, 23]. A great deal of prior empirical
researches has focused on overall perceived security (PS,
or overall PR) [8, 10, 12, 23], and that these studies do not
accurately and completely assess the relevant dimensions
of security concerns [24].

This paper employs technology acceptance model
(TAM) as the theoretical basis, combining perceived
transaction security and perceived privacy security as
additional constructs to explain the factors affecting trad-
ers’ continuous usage intention to e-transaction cards in
wholesale markets of agriproducts in China. With this in
mind, an empirical study using SEM based on actual data
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is conducted to investigate the factors from the traders’
perspective. A structured questionnaire is used to collect
data from 204 traders in the Zhougudui wholesale market
of agriproducts (ZWMA) in Hefei, the trading volume of
which ranks in the top 20 in China. The contributions of
this paper are highlighted below:

1. This study extends research on e-payment usage
intention or adoption to a new context: e-transaction
in agricultural wholesale markets in China. The study
has important practical implications, which could
help the Chinese government promote the penetra-
tion of e-transaction in agricultural wholesale mar-
kets more effectively.

2. A host of prior studies focuses on customers’(or con-
sumers) intention. Different from the prior studies,
this study contributes to better understand about the
intention from vendors’ perspective.

3. The study takes TAM as the theoretical basis and
introduces security-based constructs to the model.
In contrast to previous studies, this paper divides PS
into two dimensions, perceived transaction security
(PTS) and perceived privacy security (PPS).

In the next section, we review the literature related to
the usage intention or adoption of e-payment. "E-trans-
action services in ZWMA at a glance" section reviews
e-transaction services provided in the ZWMA in Hefei,
China. "Theoretical background and hypothesis" sec-
tion presents the theoretical background of our research
model and therefore establishes seven hypotheses.
"Methods" section introduces the methodology and data
collection processes. "Data analysis and results" section
provides the empirical results, and finally, the conclu-
sions and practical implications of the study are given in
"Conclusion” section.

Literature review

The e-transaction service provided in wholesale mar-
kets of agriproducts is somewhat analogous to a method
of e-payment, by which the transactions in wholesale
markets can be settled via electronic transfer made by
the payer to the payee.* Previous studies have explained
the usage intention, initial adoption or continuous
usage intention of e-payment across diversity of sce-
narios. For example, mobile payment has been one of
the most extensively researched areas in the domain of
e-payment adoption research [7-10]. With the increas-
ing applications of electronic banking services in the

3 Source:  http://www.mofcom.gov.cn/article/b/d/201304/20130400108025.
shtml (in Chinese).

% See in "E-transaction services in ZWMA at a glanceE-transaction services in
ZWMA at a glance" section.
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present commercial scenario, Internet banking adoption
is another research focus [11-13]. Previous researchers
also conducted comparable studies based on other e-pay-
ment adoption scenarios, such as e-payment in public
transportation [14, 15], online payment in e-commerce
[16-18] and e-payment cards in the hospital industry [19,
20]. However, few studies have examined e-transaction in
the agricultural wholesale markets in China.

Many independent variables from several dominant
theories were employed to explain users’ intention or
adoption of e-payment in existing studies. Unsurpris-
ingly, the most influential independent variable was PU,
followed by PEOU [19, 25]. These two variables are from
the widely known TAM proposed by [26]. According
to [26], PEOU reflects a person’s perception that using
a new technology is effortless or simply easy to do, PU
is defined as the grade at which a person believes that
usage of a new technology can contribute to his job
performance. The effect of additional factors similar to
PU and PEOU in other theories has also been tested.
For instance, effort expectancy (EE, similar to PEOU)
and performance expectancy (PE, similar to PU) from
the unified theory of acceptance and use of technology
(UTAUT) ranked second in explaining usage intention
or adoption of e-payment [9, 27, 28]. Relative advan-
tage (RA, similar to PU), complexity and compatibility,
which are factors of the diffusion of innovations (DOI),
have also been tested by many e-payment adoption stud-
ies [29-31]. Some studies further extended the original
models by adding other independent variables to accom-
modate the peculiarities of specific contexts. The key suc-
cess factors reported in the literature can be categorized
as attributes of e-payment, individual attributes of end
users and social attributes of end users [12, 32—-34].

In addition to perceived benefits (e.g., PU and PEOU),
innovations are usually associated with risk [35]. By
expanding the TAM and DOI [7] empirical results
found that security concerns and privacy concerns have
a significant impact on user’s perceived risk (PR), and
eventually, PR negatively affects the usage intention to
m-payments. In addition to [7] studies, such as [9, 10,
34], and [12] found PR as the major inhibitor of e-pay-
ment adoption. Schierz et al. [8] conducted an empirical
study by expanding the TAM and DOI and found that
perceived security (including privacy security) positively
affected the usage attitude of m-payment services. Pre-
vious empirical studies confirmed that there is a signifi-
cant relationship between the security and acceptance
of e-payment [23, 32, 33]. A great deal of prior empirical
researches has focused on overall perceived security (or
overall PR) [8, 10, 12, 23], and that these studies do not
accurately and completely assess the relevant dimensions
of security concerns [24]. Some studies have focused
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specifically on the determinants of two important fac-
tors—security and trust, as well as the impacts of security
and trust on the adoption of e-payment [11, 36, 37]. Sev-
eral previous empirical studies employ extended TAM,
extended expectation confirmation model (E-ECM), inte-
gration of commitment-trust theory and UTAUT, as well
as integration of ECM and technology readiness index
(TRI) to explain users’ intention to continue to use e-pay-
ments [13, 14, 25, 38, 39].

The table summarizes the previous studies focus-
ing on the scenarios related to the e-payments, core
constructs, decisions, respondents and the theoretical
foundation that have been employed to obtain the study
findings. Despite the existence of numerous past stud-
ies focusing on the initial adoption, intention or con-
tinuous usage intention of e-payment, the e-transaction
services in wholesale markets of agriproducts in China
still need further study. The following remarks can bet-
ter explain the unique features of our study compared to
previous ones. First, the problem of usage intention to
e-payments from the customers’ (or consumers) perspec-
tive has been intensively investigated (Table 1). Limited
studies are available on the usage intention from vendors’
perspective. Second, existing studies have mainly exam-
ined issues related to mobile payments, Internet bank-
ing, e-payment in public transportation, e-payment in
e-commerce, prepaid cards in the hospital industry and
so on. As different e-payments are designed to interact
with users in different scenarios, factors affecting users’
continuous usage intention to a target e-payments may
be different in various scenarios [6], such as e-transac-
tion in agricultural wholesale markets, and have yet to
be examined. Third, most of the related literature intro-
duced security issues as new variables to explain the
initial adoption and the continuous usage intention to
e-payment. However, only few studies have divided secu-
rity issues into different dimensions. This paper attempts
to fill the existing gaps.

E-transaction services in ZWMA at a glance

ZWMA is located in Hefei, capital of Anhui Province,
covering an area of 84 hectares, with a construction
area of 1.1 million square meters. This is a large-scale
integrated market that offers vegetables, fruits, fish and
seafood, livestock, poultry, grain, edible oils, etc., and
4.4 million tons of products were sold in 2019, ranking
this market in the top 20 in China.> These agriproducts
are collected from across the country and supplied to
approximately 20 million residents in and around Hefei.
A state-owned firm holds all the fixed assets of the

> http://www.hfzgncp.com.cn/info.php?class_id=101 (in Chinese).
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Table 1 The overview of previous research works

Author(s) Year Scenarios Theoretical Core constructs Decisions Respondents

foundation

Chen 2008 Mobile payment TAM and DOI PEOU, PU, security  Intention Consumers
concerns, privacy
concerns, PR,
compatibility, etc.

Schierz et al. 2010 Mobile payment Extended TAM PEQOU, PU, PS, com-  Intention Consumers
patibility, subjec-
tive norm, etc.

Liébana-Cabanillasetal 2018 Mobile payment Extended TAM PEQOU, PU, PR, trust,  Intention Customers
attitude, etc.

Barkhordari et al. 2017 Internet banking Trust theory PEOU, PU, PS, per-  Adoption Banks' customers
ceived trust

Alhassany and Faisal 2018 Internet banking Extended TAM PEOU, PU, PR, sub-  Adoption International
jective norm, etc. students

Choi et al. 2015 Transportation card E-ECM PEOU, product Continuance Customers
attributes, service and intention
quality, etc.

He et al.. 2007 Online payment in Trust theory PR, PEOU, PU, Adoption Customers

e-commerce vendor’s system
features, etc.

Namweli and Magali 2018 E-payment cardsinthe  TAM PEOU, PU, attitude  Adoption Customers (outpa-

hospital industry tients)

Yu 2012 Mobile banking UTAUT PE, EE, social influ-  Adoption Customers
ence, perceived (mobile banking
credibility, etc. users)

Chaiyasoonthorn and 2019 E-payment Extended UTAUT PE, EE, social influ-  Adoption Customers

Suksa-ngiam ence, habit, etc.

Yang et al. 2012 Mobile payment DOI RA, compatibility, Adoption Customers (poten-
PR, perceived fee, tial and current
etc. users)

Kapoor et al. 2015 Interbank mobile pay- DOl RA, compatibility, Intention Customers

ment riskiness, etc. (adopters or
nonadopters)

Ramos-De-Luna et al. 2016 Mobile payment Extended TAM PEOU, PU, PS, per- Intention Customers
ceived compat-
ibility, etc.

Oyelami et al. 2020 E-payment Trust theory Convenience, secu-  Adoption Consumers
rity and safety,
trust, etc.

Khedmatgozar and 2018 Internet banking PR theory Security risk, privacy Adoption Customers (corpo-

Shahnazi risk, time risk, rate clients)
financial risks, etc.

Roussou et al. 2019 Digital currencies Innovation decision ~ PEOU, PU, PS,com-  Adoption Customers

process model and patibility, etc.
TAM

Tsai et al. 2014 Internet banking Extended TAM PEOU, PU, per- Continuous Banks'customers
ceived compat- intention
ibility, etc.

Humbani et al. 2019 Mobile payment TRl and E-ECM PEOU, PU, satisfac- ~ Continuous Customers (users)
tion intention

Yuan et al. 2019 Internet banking Commitment trust Trust, commitment, Continuous Target customers

theory and UTAUT satisfaction, etc. intention

Asnakew 2020 Mobile banking TAM and trust theory ~ PEOU, PU, trust, Continuous Banks'customers
attitude, etc. intention
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market and is responsible for operation. The firm’s rev-
enue comes from renting market assets and charging for
providing services to traders. Generally, the traders are
neither employees nor shareholders of the state-owned
firm.

The e-transaction system in the ZWMA was com-
pleted in 2013. Users need to apply for a card when using
the e-transaction services for the first time. There are
two types of cards, buyer card and seller card, both of
which can link to their bank accounts. Using e-transac-
tion cards for transaction does not require a third party.
The buyer and the seller can complete the transaction
directly through the self-assistant terminal. The self-
assistant terminal is an integrated electronic scale device
with an e-transaction function, which is distributed at
the traders’ point-of-sale (a of Fig. 1). The flow diagram
of using e-transaction cards is summarized in b of Fig. 1.

The e-transaction system can automatically upload the
transaction data after a transaction is completed, includ-
ing data on the item name, specifications, sales volume,
unit price, turnover, provenance, next destination and the
identity information of the buyer and seller. At present,
the system can collect approximately 55,000 transaction
data per day. Compared with traditional manual data col-
lection, this method has the advantages of saving time
and effort and can ensure data integrity, accuracy and
timeliness. The Hefei Price Bureau successfully intro-
duced the ZWMA Price Index based on mass transaction
data and improved the information service capability of
the government. Additionally, the e-transaction system
could function as a traceability tool for ensuring food
safety and quality. With this system, the end consumer
can easily provide feedback on any quality problem; this
system can also enable rapid recalls or withdrawals of
defective products. Traders can benefit from a reduction
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in transaction costs and the increase in convenience
when using e-transaction. Although the e-transaction
service appears to have numerous benefits, the opera-
tion firm has encountered resistance when generaliz-
ing its use. The e-transaction service is currently widely
used only for vegetable and meat transactions in ZWMA.
Therefore, much more effort is needed to identify the fac-
tors influencing traders’ continuous usage intention to
e-transaction cards.

Theoretical background and hypothesis

Some scholars argued that initial adoption and the con-
tinuous usage intention to any new technology are influ-
enced by different factors [40, 41]. Nevertheless, some
scholars, such as Thong et al. [42], demonstrated that
initial intention and continuous usage intention can be
treated as equivalent constructs but measured at dif-
ferent time points. The users’ continuous usage inten-
tion is dependent as much upon one’s post-adoption
perceptions after sufficient experience [42, 43]. Previ-
ous studies consider that TAM could be used to explain
post-adoption phenomena, although it was not included
in the original TAM model [44]. Bhattacherjee [44] and
Thong et al. [42] proposed an E-ECM for understand-
ing continuous usage intention to information technol-
ogy by integrating expectation confirmation theory and
TAM and theorizes that PEOU and PU are the two key
determinants of individual continuous usage intention to
information technology. Several previous empirical stud-
ies employ extended TAM to explain users’ intention to
continue use Internet banking and mobile payment apps
[25, 38]. Therefore, this study employs TAM as the theo-
retical basis and employs the classic variables PEOU and
PU in the model.

Price is

negotiated

. | Goods are Seller card is

l

weighted swiped

v

“Checkout” is selected by

the seller

Seller enters the item name
4_

and the unit price

v

Buyer card is swiped and the

password is entered

The funds are transferred

with receipts

Fig. 1 The self-assistant terminal and flow diagram of using e-transaction cards
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There are additional reasons of choosing TAM model
as the theoretical basis for this study. On the one hand,
TAM is generally considered to be one of the most par-
simonious, yet robust theoretical model, and has been
extensively used to investigate initial adoption, inten-
tion or continuous intention of e-payments [38]. On
the other hand, TAM has a very effective psychometric
measurement method providing a quick and inexpensive
approach to obtain general information about an indi-
vidual’s PU and PEOU of using a specific technology [45].

Choi et al. [14] and Tsai et al. [38] proposed that PEOU
has an indirect effect on continuous usage intention
through PU. Therefore, this study employs the classic
variables PEOU and PU in the model to predict the con-
tinuous usage intention to e-transaction cards. Accord-
ingly, we hypothesize that:

Hypothesis 1 PEOU affects positively on the continu-
ous usage intention to e-transaction cards.

Hypothesis 2 PU affects positively on the continuous
usage intention to e-transaction cards.

Hypothesis 3 PEOU affects positively on the PU of
e-transaction services.

The original TAM focuses on PU and PEOU, which
reflect the general perspective of usage intention to
e-transaction cards. Recent research points out that the
original TAM was a parsimonious model, so it should
be extended by adding other variables particularly rel-
evant to the technology being investigated [46, 47].
According to E-ECM, users’ continuous usage inten-
tion to a technology is mainly determined by their post-
adoption perceptions of technology performance [43].
One of the reasons that customers hesitate to use the
web for financial transactions is that they are afraid of
issues related to risk and security [21, 22]. Perceived
security is defined as the subjective evaluation of the
security from the user’s viewpoint [22, 48]. There-
fore, subjective security can be regarded as the oppo-
site reflection of perceived risk level [22]. It is unlikely
that the average individual is able to objectively evalu-
ate the security of an electronic payment process, but
the essential condition for e-payment acceptance is the
perception of security [22].

The e-transaction system using the Internet for finan-
cial transactions is associated with two types of secu-
rity: (a) perceived transaction security represents a
user’s perception that the online transaction system will
fulfill security requirements such as integrity, authen-
tication, encryption and nonrepudiation [49]; and (b)
perceived privacy security is defined as the degree of
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the perception that the e-payment system will pro-
vide security against secondary use and unauthorized
access to the user’s data when a user interacts with the
e-transaction system [7, 48]. People care about secu-
rity issues (both privacy and transaction security) very
much when using the Internet for financial transactions
[7, 35]. In general, if the e-payment system can ensure
the transactions are secure and maintain the privacy
of user data, the voluntary acceptance of the system
is likely to increase [7, 35]. Additionally, users per-
ceive e-payment to be more useful when it can ensure
the transactions are secure and the user data remains
private [50]. Therefore, we propose the hypotheses as
follows:

Hypothesis 4 Perceived transaction security affects
positively on the continuous usage intention to e-trans-
action cards.

Hypothesis 5 Perceived privacy security affects posi-
tively on the continuous usage intention to e-transaction
cards.

Hypothesis 6 Perceived transaction security affects
positively on the PU of e-transaction services.

Hypothesis 7 Perceived privacy security affects posi-
tively on the PU of e-transaction services.

In Fig. 2, we summarize the proposed model according
to the research hypotheses.

Methods

Measurement of variables

This study employs survey research as the primary meth-
odology. A five-point Likert scale is used to develop a
questionnaire to measure the relevant constructs. The
study first involves a review of the literature, and then, a
set of factors influencing PEOU, PU, perceived transac-
tion security and perceived privacy security is identified.
Reliability and validity of constructs are assessed through
confirmatory factor analysis (CFA). Each construct in
the questionnaire is measured by multiple indices, and
many of which are derived from the existing literature;
the wording of this questionnaire is modified to be in
accord with the present context. Table 2 presents a list of
all indices and their sources.

Data collection

In May 2018, we employed self-administered surveys
for data collection in ZWMA. The reason of select-
ing ZWMA was that the trading volume of ZWMA
ranks in the top 20 in China. This would ensure that
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Perceived ease of use

Perceived transac-
tion security (PTS

(PEOU) H1
H3 v
Perceivem H2 ./~ Continuous usage
ness (PU) g intention (Cl)
AA
H4
H7

Perceive_dm H5

security (PPS)

Fig. 2 Proposed research model for the continuous usage intention to e-transaction cards

we obtain representative data. Each respondent was
asked to response the questionnaire carefully. Mean-
while, in order to ensure the respondents had enough
background to answer the questions, the questionnaire

Table 2 Measurement indices

was preceded by a brief introduction. For the purpose
of ensuring adequate reliability of the data collec-
tion instruments, the questionnaire was reviewed by
the peer group and modified according to the expert

Construct

Indices

References

Perceived ease of use (PEOU)

Perceived usefulness

(PU)

Perceived transaction security (PTS)

Perceived privacy security (PPS)

Continuous usage intention
(@

PEOU1: Learning to use e-transaction cards for transactions is easy

PEOU2: It is easy to follow all the steps to use e-transaction cards for making payments and accept-
ing payments

PEOU3: It is easy to follow all the steps to use e-transaction cards for prestoring, withdrawing, and
transferring funds

PUT: Using e-transaction cards makes the handling of payments easier and faster

PU2: Using e-transaction cards usually involves a transaction summary, which could improve my
business

PU3: Using e-transaction cards could avoid buyers refusing to pay with small change and thus
could increase my earnings (new measure)

PTS1: Using e-transaction cards usually involves a transaction summary, which can assure me that
the transaction data remain intact and cannot be altered (integrity and nonrepudiation)

PTS2: I believe that the e-transaction system has security controls to prevent hacker invasions
(encryption)

PTS3: Using e-transaction cards usually involves needing to set and verify a password, so | believe
that the e-transaction system is restricted to legitimate users only (authentication and nonrepu-
diation)

PPS 1:1 do not believe that our transaction data will be released to the tax agency by the e-transac-
tion service providers

PPS 2:1do not believe that our transaction data will be released to business competitors by
e-transaction service providers

PPS 3:1 do not believe that our transaction data will be used by the market authority to make
charges

CI1: will continue to use e-transaction cards for transactions, even if enforcement measures are not
taken by the market authority

CI2: I recommended that other customers use e-transaction cards for transactions

[26, 32, 46]

[8, 26, 46]

[7,21,36]

[7,8,21,36]

[8,21,50-52]
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opinion. It is essential to determine the minimum
required sample size for data collection. This paper
used Cochran’s method to determine the sample size
[11].

Z’p(1 - p)
n= —————
62

where # is the minimum required sample size, Z is the
abscissa of the normal curve that cuts off an area a at the
tails, e is the desired level of precision, p is the estimated
proportion of an attribute that is present in the popula-
tion. In the current study, with the 95% confidence level,
0.5 maximum variability assumed of P, and 7% level of
precision, the computed minimum required sample size
is 196.

There are 9 trading areas in Zhougudui Vegetable
Trading Center, and each trading area has approxi-
mately 200 fixed stores. Under the guidance of the
staff of ZWMA, the researcher team distributed range
from 30 to 35 paper-and-pencil questionnaires in each
trading area by the simple random sampling method.
In total, 300 copies of the survey questionnaire were
randomly distributed to the traders, and 226 were col-
lected. Of the collected copies, 22 were incompletely or
not filled out properly. After dropping invalid question-
naire, a total of 204 responses were usable for data anal-
ysis, yielding an effective rate of 90%. According to the
mentioned descriptions, this sample size is satisfactory
for performing confirmative factor analysis in current
study.

Table 3 presents the descriptive statistics of the
respondents. In terms of sample population of responses,
82.4% are males, and 17.6% are females. A total of 66.2%
of the participants are between 30 and 49 years of age.
Additionally, only 13.7% of the participants have a col-
lege degree or above, indicating that the traders have a

Table 3 Descriptive statistics of the respondents

Criterion Factor Frequency Percent
Gender Male 168 824
Female 36 17.6
Age 17-20 years 5 2.5
20-29 years 53 26.0
30-39 years 81 39.7
40-49 years 54 26.5
50 years or over 1 54
Education level  Primary school 17 8.3
Middle school 71 348
High school (secondary school) 88 431

College degree or above 28 13.7
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relatively low level of education. The composition of the
sample can represent the whole population in ZWMA.

Data analysis and results

This study employs the two-step procedure presented by
[53] for data analysis. First, in order to test the scale reli-
ability and validity, we estimate the measurement model
through CFA. Second, we apply SEM method to exam-
ine the overall model fit and test the proposed hypoth-
eses. There are a series of latent variables in the proposed
model, and each latent construct has a direct impact on
the other constructs. One of the representative applica-
tions of structural model is to evaluate the proposed path
coefficients when the proposed constructs are latent
rather than observed [53]. Therefore, we employ the SEM
to test the proposed hypotheses.

Measurement model

The present study analyzes the convergent validity, dis-
criminant validity and the reliability of all the multiple-
item scales according to the guidelines listed in [54]. The
measurement values are presented in Table 4.

The present study evaluates the reliability in terms of
composite reliability. As shown in Table 4, all values
related to composite reliability (ranging from 0.794 to
0.926) are above the recommended cutoff of 0.70 [54,
55], indicating acceptable reliability. As shown in Table 4,
12 item loadings are greater than the goods scale 0.70
(except those for items PU3 and PT3, which are greater
than the minimum cutoff of 0.50). In addition, all the
AVEs (ranging from 0.562 to 0.862) are higher than the
construct level of 0.50 [54], indicating adequate conver-
gent validity of the constructs. We evaluate the discrimi-
nant validity through comparing the square root of the
AVE of each construct with the corresponding inter-con-
struct correlation values. As shown in Table 5, all square
roots of the AVEs on the diagonal are higher than the
corresponding inter-construct correlation values (below
diagonals), which demonstrated adequate discriminant
validity of the model.

Structural model

In order to enhance the fitness of the structural equa-
tion, we modify the model by establishing the covariance
between latent variables [27]. We employ a combina-
tion of fitness indices to assess the fitness of the model.
As shown in Table 6, the fitness indices are root-mean-
square error approximation (RMSEA)=0.071, good-
ness of fit index (GFI)=0.917, normalized fit index
(NFI)=0.923, incremental fit index (IFI)=0.959,
Tucker Lewis index (TLI)=0.944, comparative fit index
(CFI)=0.959, parsimony unbiased goodness of fit
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Table 4 Results of the factor loadings, validity and reliability
Construct (latent variable) Indicators Loadings Indicator Standard error Composite Average
reliability reliability (CR)  variance
(loadings2) extracted (AVE)

Perceived ease of use (PEOU) PEQU 1 0.868 0.753 0.247 0917 0.788

PEOU 2 0.758 0575 0425

PEOU 3 0.815 0.664 0.336
Perceived usefulness (PU) PU1 0.844 0.712 0.288 0.860 0.674

PU 2 0.778 0.605 0.395

PU3 0.650 0423 0.578
Perceived transaction security (PTS) PTS 1 0.797 0.635 0.365 0.860 0.681

PTS2 0.921 0.848 0.152

PTS3 0.561 0315 0.685
Perceived privacy security (PPS) PPS 1 0.787 0619 0.381 0.794 0.562

PPS 2 0.787 0.619 0.381

PPS 3 0.812 0.659 0.341
Continuous usage intention (Cl) Ul 0913 0.834 0.166 0.926 0.862

ur2 0916 0.839 0.161
Table 5 Correlations between constructs
Construct (latent variable) Perceived ease Perceived Perceived transaction Perceived privacy Continuous

of use (PEOU) usefulness (PU)  security (PTS) security (PPS) usage intention
(un

Perceived ease of use (PEOU) 0.888
Perceived usefulness (PU) 0.710 0.821
Perceived transaction security (PTS) 0492 0.495 0.825
Perceived privacy security (PPS) 0.571 0.406 0.749 0.750
Continuous usage intention (Cl) 0.735 0.718 0.533 0617 0.929
The diagonals show the square roots of the AVEs. Values below diagonals are the inter-construct correlation values
Table 6 Fitness indices for the proposed model
Fitness indices RMSEA GFI NFI IFI TLI CFI PGFI PNFI Xz/df
Acceptable values 0.05-0.08 >0.90 >0.90 >0.90 >0.90 >0.90 >0.50 >0.50 <3
Calculated values 0.071 0917 0.923 0.959 0.944 0.959 0.585 0.679 2.032

index (PGFI)=0.585, parsimonious normed fit index
(PNFI) =0.679, and Chi-square/degrees of freedom ratio
(x*/df) =2.032. According to [56-58], all the calculated
values of fitness indices are shown an acceptable levels,
thus suggesting that the proposed model fits very well
with the collected data.

Figure 3 shows the assessment results of the meas-
urement-validation and hypothesis-path testing using
the AMOS 22.0 software program. Accordingly, Table 7
shows the summary of hypothesis-path results. As shown
in Table 7, PEOU and PU affect positively on continuous

usage intention with standardized path coefficients of
0.280 and 0.413, respectively, confirming H1 and H2.
PEOU has a significant positive effect on the PU with a
standardized path coefficient of 0.678; thus, H3 is sup-
ported. Multiplying the coefficients along the paths [48],
the total effect of PEOU on continuous usage intention
is 0.56 (=0.280+0.678%0.413). Furthermore, perceived
privacy security is observed to have a direct positive
effect on continuous usage intention with a standard-
ized path coefficient of 0.33; thus, H5 is supported. An
unexpected result is that the PTS shows a nonsignificant
direct relationship with continuous usage intention, and
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Fig. 3 Structural model results. Note***suggests that correlation is
significant at the 0.01 level

thus H4 is rejected. Instead, PTS significantly affects the
PU with a standardized path coefficient of 0.337; thus,
H6 is supported. Therefore, PTS has an indirect posi-
tive effect of 0.137 (=0.337*0.413) on continuous usage
intention. In addition, it is found that the PPS shows a
nonsignificant effect on PU; thus, H7 is not supported. In
summary, the standardized path coefficients of H1, H2,
H3, H5 and H6 show a significant level of p <0.01. There-
fore, H1, H2, H3, H5 and H6 are supported, while H4 and
H?7 are rejected.

Conclusion

Research contribution, discussion and implications

This paper employs the classic variables PEOU and PU of
TAM, combining perceived transaction security and per-
ceived privacy security as additional constructs to explain
the factors affecting traders’ continuous usage intention
to e-transaction cards in wholesale markets of agriprod-
ucts in China. Our findings show that the classic variables
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PEOU and PU are still valid for explaining the continu-
ous usage intention to e-transaction cards in wholesale
markets of agriproducts in China. The findings indicate
that PEOU and PU have direct and positive influence
on traders’ continuous usage intention, in line with [25].
Moreover, PEOU has an indirect effect on the continuous
usage intention to e-transaction cards through PU. Our
findings are not entirely consistent with previous studies.
For example, Tsai et al. [38] reported that PU appears to
have a direct and positive impact on users’ continuous
usage intention to Internet banking; however, PEOU only
indirectly affects the continuous usage intention through
PU. As indicated by [39], in terms of predicting the inten-
tion to continue to use mobile payment apps, PU did not
reach the level of significance, while PEOU, although sig-
nificant, showed an inverse relationship that is contrary
to our findings. A plausible explanation could be the fact
that effects of PEOU and PU on users’ usage intention to
a target e-payment may be different in various scenarios,
thereby highlighting the importance of this research.

This paper identifies the effects of different dimen-
sions of PS. The findings show that traders’ PPS directly
and positively affects traders’ continuous usage inten-
tion, in line with [7, 35]. Contrary to what is assumed,
the PTS shows a nonsignificant direct relationship with
continuous usage intention, which is not consistent with
the results of [7, 35]. The different role of PPS and PTS
indicates that dividing PS into two dimensions is of great
value. A numerous past studies empirically suggested
that the overall PS (or overall PR) significantly related
to the intention or adoption of the e-payment [8, 10, 12,
23]. Nevertheless, it could not accurately to conclude that
both transaction security concerns and privacy concerns
are related to the success or failure of usage intention or
adoption.

One possible and reasonable explanation of nonsig-
nificant effect of PTS is the high penetration rate of
third-party online payments (i.e., Wepay and Alipay) in
China. According to the report published by the Statista

Table 7 Results of testing the hypotheses with the research model

Hypothesized path Standardized CR p value Remarks
coefficients
H1: Perceived ease of use — continuous usage intention 0.280 2.697 0.007%** Supported
H2: Perceived usefulness — continuous usage intention 0413 3974 0.0007* Supported
H3: Perceived ease of use — perceived usefulness 0.678 6.229 0.000%** Supported
H4: Perceived transaction security — continuous usage intention —0.059 —0.581 0.561 Rejected
H5: Perceived privacy security — continuous usage intention 0.334 3.003 0.003*** Supported
H6: Perceived transaction security — perceived usefulness 0.337 2714 0.007%** Supported
H7: Perceived privacy security — perceived usefulness —0.234 —1.782 0.075 Rejected

***Suggests that the standardized path coefficient is significant at the 0.01 level
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Research Department, approximately 72.5% of Internet
users in China used online payment services by the end of
2018.° The majority of users rarely experienced transac-
tion errors or financial losses when they used third-party
online payments. This experience will enhance users’
trust in the transaction security of other e-payment ser-
vices, such as the e-transaction system used in wholesale
markets. Therefore, PTS may not be a major concern for
traders’ continuous usage of e-transaction cards. In con-
trast, the transaction data collected by the e-transaction
systems include data on the goods’ provenance, discrimi-
natory prices offered to different purchasers and transac-
tion volume, which are important commercial secrets of
traders. Therefore, compared to consumers, traders may
be more worried about transaction data leaks. However,
PTS positively and indirectly affects continuous usage
intention through PU.

The study not only contributes to new theoretical find-
ings of studying continuance intention in e-payment but
also has important practical implications. Considering
the large investment in e-transaction systems in whole-
sale markets of agriproducts in China, it is essential to
ensure that traders will actually continue to use them.
To achieve this goal, the first practical implication is
that, instead of only enhancing the benefits for e-trans-
action service providers (i.e., the data collection target of
the government and administrative convenience for the
operation firm), the e-transaction services ought to be
trader-oriented. In order to enhance the PEOU of trad-
ers, the operation firm should ensure that the traders
have easy access to usage training. Furthermore, our find-
ings also suggest that attention must be given to design-
ing easy-to-use and useful e-transaction systems for
traders. The results also indicate that privacy security is
one of the fundamental factors directly linked with con-
tinuous usage intention, but transaction security is not.
Therefore, e-transaction service providers should allay
the privacy concerns of traders.

Research limitation and future research directions

Although the present study provided some theoretical
findings and practical implications of vendors’ usage to
e-transaction cards in wholesale markets of agriprod-
ucts, considerations have to be taken with regard to its
limitations. First, due to limited resources and time, the
study is based only on data collected from the ZWMA
in Hefei. Thus, the conclusions drawn from this sample
may not be highly representative of all the agricultural
wholesale markets in China. Therefore, future research-
ers may consider a larger sample size than the present
study and examine whether there are deviations from the

© https://www.statista.com/study/12699/online-payment-statista-dossier/.
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results of present study. Second, we did not incorporate
actual continuous usage behavior in the proposed model.
Since the differences between intention and real behav-
ior, the future research model should incorporate actual
continuous usage of the e-transaction card, and to verify
the relationship between intention to use and real usage
behavior. Third, other factors that significantly affect ven-
dors’ continuous usage intention to e-transaction cards
may exist. Also this study lacked the mediation analy-
sis, which means that our study not integrated. Future
research should develop a complete model to test the
mediating role of attitude toward continuance intention
and take into social and individual factors and so on.
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