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Abstract. By applying analytic hierarchy process to extend the D&M IS
success model, this paper builds a user preference hierarchical model for online
consumers to select the most preferred website; this model is mainly constituted
by the quality of information, service, system and supplier. Empirical study on
agricultural products B2C field has shown that service quality is the most
important factor affecting the website selections of online consumers, and e-
commerce businesses should make greater efforts to improve the reliability and
the rapid responsiveness of service. As supplier quality is highly correlated with
user preferences, e-commerce businesses should take a balance strategy to
increase product range, improve product quality with lower product price at the
same time Information currency is high in the ranking, so e-commerce
businesses should pay attention to update information on the website timely.
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1 Introduction

With the popularity of internet and people’s love for shopping, consumerism has
already been popular in China. In 2006, less than 10% of users shop online, while in
2012 this proportion has jumped to 39%. The intense growth of internet users
promotes the rapid development of Chinese e-commerce market, data from China
Electronic Commerce Research Center shows that as of June 2012, the Chinese e-
commerce market transactions amounted to 3.5 trillion Yuan, increased by 18.6%.The
generous profits of e-commerce market has attracted more and more businesses to
enter, at the same time, the surge of e-commerce businesses makes the competition of
Chinese e-commerce market fierce. In 2012, some e-commerce businesses cut down
part of staffs, some e-commerce businesses went bankrupt, China Electronic
Commerce Research Center analyst, Mo Dai Qing believes that the failures of e-
commerce businesses will continue, superior bad discard will continue to unfold.
However, many decision-makers of e-commerce businesses are continuing to make
significant investment in developing e-commerce websites, in case of not being clear
what factors contribute to the development of high-quality websites and how to
measure their effect on e-commerce success [1-2].

E-commerce is a special business industry, it is different from others, and the
success of an e-commerce business depends largely on its website quality [38]. As a



portal for business to interact with the current and potential consumers, website not
only provides a platform for businesses to promote products and services, but also
provides a way to generate more revenue by attracting more consumers. On the one
hand, e-commerce businesses rely on people to visit their websites to buy their
products, and more importantly, become repeated customers; On the other hand,
consumers have a lot of alternative sites to choose from, so if a website's performance
cannot let consumers be satisfied, they can easily switch to another alternative website.
Therefore, the website quality of an e-commerce business will directly affect
consumers to go or stay, and then determines e-commerce success.

Domestic and foreign researchers have made considerable efforts in determining
the factors affecting e-commerce success. DeLone and McLean [3] first proposed IS
success model in 1992, and subsequently based on it they proposed the updated D &
M IS success model [4], which can measure the success of e-commerce systems from
six dimensions: information quality, system quality, service quality, use, user
satisfaction and net benefits. Molla and Licke [5] partially extended and modified the
D & M IS success model, and then proposed an e-commerce success model. They
regarded the consumer e-satisfaction as the dependent variable of e-commerce
success, defined and discussed the relationship between the consumer e-satisfaction
and e-commerce system quality, content quality, use, trust and support. Madeja and
Schoder [6] conducted an empirical research on 8 website performance indicators
which affect the success of e-commerce system: interactivity, immediacy,
connectivity, diversity, availability, information-rich, usability, personalization and
customizations. Xuan [7] studied the factors which impact the e-commerce success of
network marketing companies, taking China Shanghai Brilliance Group as a case.
Mainly referencing Molla & Licker (2001) e-commerce success model, he selected
four indicators: system quality, content quality, trust, support and service to measure
the success of e-commerce systems. Sharkey et al. [8] empirical studies the updated D
& M IS success model, they found the important relationship between information
quality, system quality, and three success dimensions: intention to use, user
satisfaction and trading intent.

Although in order to determine the website quality factors affecting e-commerce
success, researchers have conducted a number of studies and provided a deep
understanding of it, but it still has exploration space being left, for example, we can
add more website quality factors to extend the existing models, we can also apply the
models to different e-commerce domains to compare and analyze.

This paper assumes that an e-commerce business is more likely to be success when
its website has the highest quality among all the alternatives. This will result in its
website being selected by online customers as the most preferred. The more
customers select its website, the more likelihood the business improves its e-
commerce business performance. This paper addresses this issue, limiting the study
scope to an investigation of website quality of agricultural products B2C e-commerce
websites.

2  Theoretical framework



2.1 Updated D&M IS Success Model

In order to measure the success of information systems, researchers have proposed
many theoretical models. Among these models, DeLone and McLean's IS success
model is the most cited models.
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Fig. 1. Updated DeLone & McLean IS Success Model.

In 2003, DeLone and McLean updated there IS success model based on other
researchers’ findings, as shown in Fig.1. Delone and McLean added “service quality”
to the model, and merged the two dimensions: “individual impact" and
"organizational impact" into a single new indicators: net benefits. DeLone and
McLean believe that the IT department of an organization not only provides product
information to consumers, but also provides service support to consumers, so service
quality should also be one of the dimensions of information systems success; In
addition, according to the different levels of analysis and research purposes, except
for "individual impact", there also may have "industry impact," "social impact",
"consumer impact" and so on, and "impact" may be positive or negative, so
"individual impact " and “organizational impact” in the original model are not
comprehensive enough and the more comprehensive and accurate concept " net
benefit" should be used as the ultimate success dimension, and the situation of " net
benefit "will adversely affect system use and user satisfaction.

Because e-commerce system is one kind of information system, so D&M IS
success model can also be used to measure the effectiveness and the value of e-
commerce system.

2.2 Analytic hierarchy process [9-10]

AHP is proposed by an American operational research experts Saaty in the 1970s, it is
a multi-objective decision analysis method which combines qualitative and
quantitative analysis.

The principle of this method is as follows:

Assuming there are n objects, denoted as AL Ay,

e Wy, Wo,.. s W If they compare their weights two by two, the ratio may

AL their weights

constitutea n x n matrixA.
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Matrix A has the foIIowmg properties:
If using the weight vector W = (w,,w,, -, w,)" to right multiply matricesA,
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Namely (A — nDW = 0.

Seen by the matrix theory, W is the feature vector, n is the characteristic value.
If Wis unknown, we can make a judgment of radio subjectively based on the
relationship comparing between objects by policymakers or use the Delphi method to
obtain these ratios to make the matrix A to be known, and then the judgment matrix

is recorded as A .
According to the theory of positive matrix, we can prove: If the matrix A has the
following characteristics((, _ W/ ):
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Then the matrix has a unique maximum eigenvalue nonzeroA .., andk . = n.

If the given judgment matrix A having the above characteristics, then this matrix
has full consistency. However, when people pairwise compares the various factors on
complex things, it is impossible to achieve complete consistency of judgment, but
there is estimation error, which will inevitably lead eigenvalues and eigenvectors also
have bias. Then the question changesto ay' =a " fromaw = nW, here » _ isthe

max

largest eigenvalue of matrix A , W and is the relative weight vector with deviations.



This is the errors caused by incompatible judgment. To avoid the error is too large, so
it need to measure the consistency of the matrix A . When matrix A is fully consistent:

n n
Because a;; = 1, > A; = D a;; =n,
i=1 i=1

So there exists a unique nonzeroh =A ., = n.And when the discrimination
of Matrix A  exists inconsistent, in generallyA . > n.

max —

b

Here)\ maxT Z)\i = Zaii =n

i#max i=1
Dueton . —n = _Z)‘i'
i#max
Use its mean as the index of inspection judgment matrix.
Whenz . = n,C. 1 = 0, itis fully consistent; the larger the value of ¢ 1 is, the

worse the complete consistency of judgment matrix is. Usually as long asc. I < 0.1,

it is considered the consistency of judgment matrix is acceptable, otherwise, it needs
to re-pairwise the comparison judgments. The greater the dimensions of Matrix n is,
the worse the consistent of judgments is. Thus the correction value r. 1 is introduced.
As shown in table 1. And taking a more reasonable value of c. R as the indicators to
measure the consistency of judgment matrix.

C. 1

C.R ==
R.

—

Table 1. Correction value R. I

Dimension 1 2 3 4 5 6 7 8 9

R. T 0.00 0.00 0.58 0.96 1.12 1.24 1.32 1.41 1.45

3 Research Model

Base on D & M updated IS success model (2004) and AHP, this paper proposes a
research model (Fig.2) for online consumers to select the most preferred website. The
model consists of four main website quality factors including information quality,
system quality, service quality, and supplier quality. We believe that these four
website quality factors significantly affect the online consumers to choose the most
preferred website.
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Fig. 2. User Preference Hierarchy Mode

3.1 Information quality

Because of the characteristics of virtual environment, online consumers can not
physically touch the products, therefore, product information on the website is the
only way by which online consumers can understand products. In some studies
information quality is also known as content quality. Some researchers define
information quality as the characteristics and expression of information in the e-
commerce system [11-12]. Alba and other studies suggest that information quality
refers to to what extent online consumers can use information to predict their
subsequent consumer satisfaction prior to purchase [15]. Previous studies have
demonstrated that information quality and its sub-properties can improve customer
satisfaction and maintain a website’s attraction to consumers [13-14].

Information quality can be measured by information relevance, currency and
understandability. Information relevance includes the relative depth, range and
integrity of information. Currency refers that information should be updated timely,
studies have found that frequent updates can improve the access rate [15], while
outdated information is a primary factor that causes website closure and business
failures [16]. Understandability means information content should be clear and easy
to be understood.

3.2 System quality

System quality used to measure the characteristics e-commerce system requires [17].
System quality is believed to be a critical success factor affects technology use and
user satisfaction. Research shows that websites with poor system quality will let
consumers to have a negative impact on online experience and consumer satisfaction
[18-19]. System quality can be measured by navigability, response time, ease of use,
security, telepresence and personalization.



Navigability refers to the interactivity and navigation technology capabilities a
website provides [20]. Navigability can not only provide more control navigation for
online consumers, but also can help online consumers to reach the target website with
fewer obstacles [21]. Fast response time is very important for improving system
quality because few online consumers are willing to wait more than a few seconds to
be respond. Ease of use is an important factor for e-commerce system [22], which is
treated as one dimension of success in the D & M IS success model. Telepresence is
defined as the realism in a virtual environment created by the computer /
communications media. We know that online consumers want to feel and touch the
products and communicate with retailers as they do in the physical market, they tend
to use their experiences in the real world as a standard to evaluate their online
experiences [23-24]. In order to locate and select the best products and service on
websites, online consumers often need to experience an excessive amount of
information, so it does need a personalized system to treat every consumer separately
[25-26], a personalized system can provide online consumers with personalized
interfaces, effective one to one information and personalized service [27-28].Finally,
security is one of the biggest obstacles for e-commerce. Online consumers will not
disclose their personal information and financial information until they are sure a
website is secure, so the website should achieve a variety of functions (for example:
encryption, third-party certification, Security Statement) to ensure the security of
online shopping [29].

3.3 Service quality

Service Quality is the comprehensive support offered by the online retailer. Because
online consumers are trading with invisible retailers, so service quality has become
particularly important in e-commerce [20]. Service quality can be measured by
empathy, responsiveness, reliability and customization.

Empathy refers to the care and attention provided by e-commerce businesses to
online consumers [30].Responsiveness is the willingness e-commerce businesses
provide timely services to help online shoppers [30]. Reliability is the capabilities e-
commerce businesses fulfill service warranty reliably and accurately [30].
Customization is another important service activity on the website [31], it is the
customized information, products and prices provided by e-commerce businesses to
online consumers based on the track of the interaction between online consumers and
their websites. [32]; through customization e-commerce businesses can further
differentiate their competitors, and encourage online consumers to return to their
websites for the next shopping event [33].

3.4 Supplier quality
Supplier quality is also considered an important factor of e-commerce success.

Supplier quality can be measured by price advantage, product advantage, brand
awareness and reputation.



Price advantage is a measure of store efficiency, because a valid store can reduce
transaction costs and thus provide consumers with better prices [34]. It is discovered
that price advantage has important implications for online purchase, for example,
Devaraj et al found that price advantage significantly affects e-commerce channel
satisfaction of books or CDs [35]; Chen and Dubinsky’s studies have shown that high
price has a negative impact on online consumers [36]. Product categories is one of the
most important factors that affect e-commerce success [37], providing a range of
products can improve the efficiency of e-commerce transactions, because online
consumers will not have to search products on other websites and thus saving time for
online consumers, as well as increasing trading revenues for e-commerce businesses;
while quality problems will affect consumers’ confidence in e-commerce suppliers
[38]. Websites with good brand positioning will attract high click-through rate [39], a
customer’s brand loyalty is positively correlated with his website loyalty [40], and
users are more willing to choose the technology choose by a large number of other
users [41]. E-commerce business spends millions of dollars to advertise its website to
improve its brand awareness, when a lot of people know and want to experience a
website, the website’s brand awareness has been improved. Economists found
reputation is positively correlated with prices, the higher an e-commerce business's
reputation is, and the more consumers are willing to pay for the e-commerce business.

4 Research Method

4.1 Data collection

A questionnaire-based online survey was conducted to investigate the relative
importance of website quality factors for online customers to select the most preferred
website. The factor and their measurement items were initially developed based on a
literature review. Then, we invited three business doctoral tutor and six doctoral
students to check the wording, content, and format of the questionnaire, and according
to their views the questionnaire was modified.

The questionnaire is divided into three parts. The first part investigates the
demographic characteristics of the survey respondents, including: gender, age,
educational background and career; the second part investigates the network
familiarity and shopping habits of the survey respondents, including: contact time of
online shopping, number of online shopping average weekly; The third part
investigate the relative importance of website quality factors for the survey
respondents by pairwise comparing.

First, each survey respondent was required to navigate an agricultural product B2C
websites to conduct tasks based on a given online purchasing scenario. Then each
survey respondent was asked to fill out the questions about the relative weight of one
factor over another. Finally, each survey respondent was demand to visit all the target
websites and answer the questions about relative strength of each alternative website
based on each factor.



We adopted online survey questionnaire to collect data. The web-based survey
began from February 15 and ended at March 15 in 2012. Finally we received 338
questionnaires and 310 were valid.

4.2 Descriptive analysis

In the effective research samples, male and female ratio is about 1:1, men slightly
more than women. Samples under 35 years account for 82.91 percent, which have an
absolute advantage. Undergraduate and equivalent account for 59.03% in the total
sample. AS to thire average monthly expenditure for online shopping in the last three
months, 3000-5000 Yuan accounts for 20.65%, which ranked first. And among their
average monthly expenditure for online shopping, 500-1000 Yuan shares the largest
proportion, accounts for 43.87%. Company or enterprise managers share the highest
percentage 33.35%, followed by the general staff, accounting for 28.39%, and then
followed by professional and technical personnel, accounting for 18.71 percent.
Analysis of the basic demographic characteristics of samples illustrates they have the
very similar online shopping user characteristics published by CNNIC.

In addition, we can also see that 37.74% of samples have more than 4 years online
shopping experiences; 79.35% of samples shopped online more than twice an week in
the recent three months. More than 75% of samples spent more than to 2 hours a week
to browse online shopping information. Analysis of shopping habits of samples
illustrates they have more frequent and stable shopping habits.

5 Results and discussion

The data was analyzed by Expert Choice. Expert Choice is an AHP software, which
can provide analysis results including local weights, overall weight, the priority of
alternatives and sensitivity.

5.1 Comparison of website quality factors

First, we analyze the relative importance of website quality factors, check the
importance of each factor contributing for consumers to choose the most preferred
online website. In order to obtain the relative importance of each factor, we conducted
a pairwise comparison of factors. The weight of each website quality factor is shown
in Fig.3.



Choose the most preferred
agricultural products B2C
website
[L:1.000 G:1.000]

System Quality Information Quality Service Quality Supplier Quality
[L:.202 G:.202] [L:.200 G:.200] [L:.358 G:.358] [L:.239 G:.239]
h A A
-Navigability
[L:.082 G:.017]
-Response Time ) - -Empathy -Price Advantage
[L:.103 G:021] t’l_'?d;{;‘ag,dggu‘]y [L:.247 G:.088] [L:.303 G:.073]
-Ease of use :Currer;.c -Reliability -Product Advantage
[L:181 G.037] ; 1cy [L:.318 G:.114] [L:.304 G:.073]

. [L:.354 G:.071] X .
-Security “Relevance -Responsiveness -Reputation
[L:.435 G:.088] [L-.328 G:.066] [L:312 G:.112] [L:.164 G:.039]
-Personalization h h -Customization -Brand Awareness
[L:.093 G:.019] [L:.123 G:.044] [L:.229 G:.055]

-Telepresence
[L:.106 G:.021]
k% gél
Altl Alt2 Alt3 Alt4

Fig. 3. Relative importance of website quality factors

From Fig.3, we can see that when online consumers choose agricultural products e-
commerce websites, service quality has the highest global weight 0.358, followed by
supplier quality (0.239) and system quality (0.202). This fully verifies that service
quality is increasingly becoming an important aspect of e-commerce [42]. For system
quality, safety has the highest local weights 0.435, followed by ease of use (0.181),
telepresence (0.106), personalization (0.093), and navigability (0.082). For
information quality, currency has the highest local weights 0.354, followed by
relevance (0.328), understandability (0.318). For service quality, reliability has the
highest local weights 0.318, followed by responsiveness (0.312), empathy (0.247) and
customization (0.123). For supplier quality, price advantage tied with product
advantages have the highest local weights 0.73, followed by brand awareness (0.229)
and reputation (0.164).

The ranking of website quality factors is shown in Table 2.

Table 2. Ranking of website quality factors

Global weights Rank
Navigability 0.017 14
Response Time 0.021 12
Ease of use 0.037 11

Telepresence 0.021 12



Security 0.088 3

Personalization 0.019 13
Understandability 0.064 7
Currency 0.071 5
Relevance 0.066 6
Reliability 0.114 1
Responsiveness 0.112 2
Empathy 0.088 3
Customization 0.044 9
Brand Awareness 0.039 10
Reputation 0.055 8
Price Advantage 0.073 4
Product Advantage 0.073 4

From Table 2 we can see that when online consumers choose the most preferred
website, the reliability, responsiveness, empathy of service quality, the security of
system quality, the price advantage and product advantages of supplier quality, and
the currency of information quality are among the top five website quality factors.

5.2 Comparisons of alternative websites

Alternative websites are websites which can substitute for each other to meet a certain
kind of consumers' desire. As more and more e-commerce websites being created, the
homogenization of e-commerce websites becomes increasingly serious, how to create
a differentiated competitive advantage, is the problem which e-commerce businesses
have to face if they want to successfully survive.

AltZ: 0,298
Alt3: 0.268

Altl: 0.225

Alt4: 0.209

o 0.05 0.1 0.15 0.2 0.25 0.3 0.35

Fig. 4. Ranking of Alternative websites

Fig.4 shows the result of the most preferred website choose by online consumers.
We can see Alt2 (0.298) are the most preferred site of online consumers, followed by
Alt3 (0.268), Altl (0.225), and Alt4 (0.209).

Table 3. Ranking of website quality factors

Altl Alt2 Alt3 Alt4
Navigability 0.218 0.295 0.256 0.181
Response Time 0.337 0.245 0.263 0.115

Ease of use 0.283 0.304 0.243 0.170




Telepresence 0.267 0.264 0.252 0.237

Security 0.279 0.309 0.225 0.187
Personalization 0.278 0.283 0.268 0.172
Understandability 0.262 0.236 0.273 0.229
Currency 0.239 0.328 0.226 0.208
Relevance 0.156 0.335 0.307 0.203
Reliability 0.194 0.308 0.250 0.248
Responsiveness 0.212 0.234 0.343 0.211
Empathy 0.224 0.355 0.233 0.189
Customization 0.180 0.308 0.268 0.244
Brand Awareness 0.231 0.323 0.263 0.183
Reputation 0.172 0.295 0.302 0.231
Price Advantage 0.271 0.305 0.211 0.212
Product Advantage 0.182 0.302 0.320 0.196

Table 3 shows the normalized priority weights of website quality factors. Through
this table we can see that Alt2 which is the most preferred alternative website of
online consumers has the highest navigability , ease of use, security, personalization,
currency, relevance, reliability, customization, brand awareness and price advantage.
Alt3 which ranks second has the highest service responsiveness, information
understandability, and reputation and product advantages. Altl ranks third has the
highest system response time and telepresence, while alt4 ranks last does not have
outstanding website quality factors. Through this table, an e-commerce business can
identify the gap of website quality factors between its website and their competitors’,
and thus develops the relevant strategies to improve the quality level of its website.

5.3 Sensitivity analysis

Sensitivity analysis is to investigate when the weight of a factor or an indicator
changes, how other factors or indicators change relatively. Expert Choice software
provides three kinds of sensitivity analysis [43]: Dynamic Sensitivity Analysis,
Performance Sensitivity Analysis, and Gradient Sensitivity Analysis.

Through sensitivity analysis, we can provide more information about how online
retailers improve their website quality to catch up with competitors or how to
maintain its position as the most preferred website.

The Gradient Sensitivity Analysis chart of System quality is shown in Figure 5.
From Fig.5, we can see when the weight of system quality is greater than 0.646, it
may lead to Alt3 whose user preference ranking is second interchanges its ranking
with Altl whose user preference ranking is third. This shows that if Altl greatly
improves its system quality, it can improve its ranking among online consumers.
When the weight of system’s response time is greater than 0.08, online consumers
may replace the ranking of Alt2 and Alt3. This shows that if Alt 3 speed up its
response time, then its user preference ranking may exceed Alt2.
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The Gradient Sensitivity Analysis chart of Service quality is shown in Fig.6, which
indicates that when the weight of service quality is greater than 0.657, online
consumers may replace the ranking of Alt4 and Altl. Therefore, if Alt4 wants to
improve its user preference ranking, it needs to improve its service quality.
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Fig. 6. Gradient Sensitivity Analysis chart of Service quality

6 Conclusions

Through modifying updated D & M IS success model and applying AHP, this paper
explores the relative importance of website quality factors which affect online
consumers to choose the most preferred websites and the priority of alternative
websites. We found that when online consumers choose the most preferred website,
service quality is considered to be the most important factor, among which reliability
and responsiveness rank the highest, this suggests that e-commerce businesses should
pay more effort to improve service reliability and rapid response. Supplier quality is
highly relevant, product advantage and price advantage causes online consumers’
concerns which shows e-commerce businesses should take the balancing strategy to
increase product variety, improve product quality and at the same time lower product



price. The currency of information quality is also top-ranking, indicating that e-
commerce businesses should pay attention to update the information including
product information and contact information on their website timely.

This paper has limitations, which needs to revisit in future studies. First, the results
of this paper confines to the field of agricultural products B2C e-commerce, not
represents all e-commerce. Secondly, the evaluation factor is based on the updated D
& M IS success model, which may rule out some factors strongly affect the website
quality. Third, because the target website is e-commerce website, which makes the
validity study of each factor not in the controllable environment. Fourth, the sample
used in this paper are not enough, it may lead to sample selection bias problem. Fifth,
this paper is based on online survey, the sample’s behavior is uncontrollable, which
may result in deviation of sample data.

This paper empirically validates that the updated D&M IS success model can
successfully reveal e-commerce success; by adding ease of use factor in system
quality, adding customization factor in service quality, adding product advantages
factor in supplier quality, the initial model is extended. The results showed a
significant effect. The extended model can be used to guide managers / designers to
measure the level of their websites quality. With comparing with competitor's website
quality, E-commerce businesses can develop strategies and resource allocation
decisions to improve the current websites to obtain e-commerce success; Research
models, standards and their relative impact not only provide useful information for
decision-makers of e-commerce businesses to develop decision support systems to
monitor the performance of the current websites, but also provides strategic advice for
businesses to develop better e-commerce websites.
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