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Abstract

WebQud is an ingrument for assessng the qudity of Internet dtes from the
pergoective of the cusomer. Ealier versons of WebQua focused on information
and interaction qudity. This paper reports on a new verson of WebQud tha
incorporates  three qudity dimengons  information  qudity, interaction qudlity,
and dte desgn qudity. WebQuad is goplied in the doman of Internet auctions and
the results used to assess the rdiability of the instrument for assessng the qudity
of web dtes. Three auction Stes are evduated: Amazon, eBay, and QXL through
an intervention tha involves buying and sdling a auction. The reults of the
intervention are andyzed quantitativdly to assess the vdidity of the WebQud
ingrument and supplemented by quditaive data that is used to condder the

relative merits of the three Stes evduated.

1 I ntroduction

Internet web dtes are a fast growing and dgnificant busness innovation. The budness to
consumer (B2C) market has expanded rapidly, as has the consumer to consumer (C2C) market,
where community and Internet auction Stes have played a large pat. The busness to busness

(B2B) market is expected to be a mgor growth area for e-commerce over the next few years
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fudled in pat by dynamic pricing mechanisms, such a  auctions  Forreder

(http:/mww.forrester.com) predict a doubling of growth in B2B gpplications between 1999 and

2003 with B2B turnover reaching $843 hillion (egangt a B2C prediction of $76 hillion). To be
successul in the e-commerce marketplace organizations will need to provide high qudity web
Stes that atract and retain usars. For every Internet innovation there will be numerous followers
who can and will copy the ste's functiondity and quickly erode the fird mover advantage of the
originator. For example, the UK-basad Internet Bookshop was established in 1994, but hes faled
to make dgnificant heedway and is now having to compete with the UK-based arm of Amazon.
An organization with a web gte tha is difficult to use and difficult to do busness on will project
a poor image on the Internet and wesken the organization's competitive pogdtion. It is therefore
important that an organization be aile to make an assessment of the qudity of ther web dte, as

percaived by ther cusomers and in the context of the competition in their industry.

WebQud is an indrument for assessing user perceptions of the qudity of web Stes.
Previous gpplications of WebQud indude UK Budness School dtes, Internet bookshops and a
longitudind sudy of a smdl to medium Szed enterprise in the maket intdligence sector. This
dlows comparisons to be made between organizations in the same indudsry or for the same
organization over time. When looking a@ competing organizations it is necessxy to invedigae a
domain, such as online booksores. One busness modd that is recaiving widespread atention is

the Internet-based auction. Internet auctions can be usad in the B2C, B2B, and C2C domains

Currently, C2C auction dtes are reaching maurity, with eBay (http://Awww.ebay.com) beng a
paticulaly wdl-known example. In this paper we describe how WebQua was used to evduae
the quality of three auction Stes Amazon, eBay, and QXL. These dtes are in direct competition

for the European online auction market and it is possble that the qudity of ther web gStes will
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prove to be a source of competitive advantage. The primary am of the paper is to evduate the
usefulness and vdidity of the WebQud indrument as a generic tool for the assessment of web
gte qudity. However, the gpplication of the ingrument in the domain of online auctions means
that a secondary outcome of the research is an indgght into industry competitiveness with respect

to the qudity of the auction Stes.

The dructure of the paper is as follows In the next section we give the raionde and
background to the development of WebQud. In the third section we review the doman in which
WebQud is deployed — Internet auctions. In the fourth section we describe the research design
and in the fifth section we report the findings In section sx we reflect on the ussfulness of

WebQua. The lagt section draws condusions and makes recommendations for future work.

2 The devdlopment of WebQual

WebQud is based on qudity function deployment (QFD), which is a “dructured and disciplined
process that provides a means to identify and carry the voice of the cusomer through each stage
of product and or service devdopment and implementaion” (Sabey, 1990). Applications of
QFD dat with capturing the ‘voice of the customer’ - the aticulation of qudity requirements
usng words that are meaningful to the cusomer. These qudities are then fed back to customers
and form the bads of an evaduation of the qudity of a product or sarvice In the context of
WebQud, web dte users are asked to rate target Stes agang each of a range of qualities usng a
5 point scale. The wars are dso asked to rate each of the qudities for importance (again, usng a
5 point scde), which hdps gain underdanding about which qudities are consdered by the user
to be mogt important in any given sStuation. Although the qudities in WebQud ae subjective

(and quite rightly s0), there is a ggnificant amount of data andyss usng quantitetive techniques,
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for example, to conduct tests of the rdiagbility of the WebQual instrument.

WebQual 1.0 — information quality

The fird verson of the WebQud ingrument (WebQud 1.0) was devdoped in pat from the
results of a quaity workshop hed with students who were asked to condder the qudities of an
excdlent busness school web gdte (Banes and Vidgen 2000a8). The qudity workshop was
upplemented with a review of the literature on IS qudity (Baley and Pearson 1983; Ives et 4d.,
1983; Deone and McLean, 1992; Miller, 1996; Strong et d., 1997) and the literature on web ste
evaduaion (Abds et d., 1997; Schubet and Sdz, 1997; 2000; Bauer and Scharl, 1999; Dutta and
Segev, 2000; Yan and Paradi, 1999). The WebQua ingrument was refined through a process of
iterative refinement usng pilot questionnaires before being relessed to a larger populaion. The
24-question indrument was tested by gpplicaion in the domain of UK busness school web gStes.
Following standard practice in QFD, respondents were asked to rate each business school web
gte in terms of the 24 qudities and to indicate how important eech qudity was to them. Andyss
of the cdlected daa led to the removad of one question. Based on rdidblity andyss the
remaning 23 questions were clusered into four mgor dimensons esse of use, experience,
information, and communication and integration. The Webgqud 1.0 ingrument, its goplication

and results are more fully discussed esewhere (Barnes and Vidgen 20004).

WebQual 2.0 — interaction quality

The qudities identified in WebQua 10 formed the dating point for assessing web site
information qudity in WebQud 2.0. However, in goplying WebQud to B2C web Stes it became
clear that the interaction perspective of qudity was largdy missng from WebQua 1.0. The work

on sarvice qudity, notably SERVQUAL (Parasuraman, 1995; Zethaml et d., 1990; 1993), was
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used to augment the information quality aspect of WebQua with interaction qudity.

Savice qudity is commonly defined by how wdl a savice levd ddivered maches
cusomer expectaions (Lewis and Brooms 1983). Typicdly, sarvice qudity is applied to the
delivery of services fo example gopliance repar, banking, dentidry and accounting, but
SERVQUAL has dso been applied to a tyre shop and to discount and depatment Sores
(Parasuraman, 1995). There is a sarvice dement involved in the ddivery of any product, whether
it is intangible (such as a opening a new credit card account), or tangible (such as buying a
book). Although important, in many indudries cog is not the sole deeminat of
competitiveness, the customer experience has come to be recognized as a dgnificant bass for
differentiating suppliers. This is paticulaly the case for suppliers of homogeneous products
such as musc CDs and books, and one only has to examine examples in the recent media to see

how important such idess are in Internet commerce (Symonds, 1999).

The devdopment of WebQua 2.0 required some sSgnificant changes to the WebQud 1.0
indrument (Barnes and Vidgen, 2000b). In order to extend the modd for interaction qudity, we
conducted an andydss of the SERVQUAL ingrument in the context of EC web Stes and made a
detailled comparison of SERVQUAL and WebQud 1.0. This review alowed redundant questions
and aess of ovelgps to be removed with the result that most of the key quedions in
SERVQUAL were incorporated in WebQua 20, whilst kesping the insrument to 24 quesions.
The ingdrument was then tested in the domain of online bookshops, with students beng asked to
evduae Amazon, Blackwells and the Internet Bookshop. A high degree of interactivity was
achieved as many of the subjects — students a the Univerdty of Bath — were involved in buying

books via the Internet (see Barnes and Vidgen (2000b) for afull account).
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WebQual 3.0— an integrated view of web dte quality

While WebQud 10 was drong on information qudity, it was less drong on interaction.
Smilaly, where WebQud 20 empheszed interaction qudity it lod some of the information
qudity richness of WebQua 1.0. Both ingruments contained a range of qudities concerned with
the web dte as a technicd artefact. In reviewing the insruments we found thet dl of the qudities

could be categorized into three distinct areas (Table 1).

Quality dimension Indicative content

Web information quality ~ Accurate, timely, reliable information

Web interaction quality Good reputation; safe to transact; personal data security; will
deliver as promised

Site design quality Easy to navigate; attractive appearance; projects a sense of
competency

Table 1. qudity dimensonsin WebQud 3.0

To tes out the WebQua 3.0 indrument we decided to use the doman online auctions. At the
time of writing this was a fast-growing aea of Internet development and was witnessng a
gruggle for dominance in the emerging UK and European makets by key players. Furthermore,
this was a doman to which we could get direct access to cary out transactions — buying ad

sling a auction - in order to have a high degree of interactivity between user and web Ste.

3 Internet auctions

Traditiond auctions typicdly involve people beng physcdly cclocaed in time and space.
Telephone bidding can be usad to overcome geography and potentid buyers can leave bids prior
to the sde to amdiorate the time condraint. In a traditiond auction esch lot gets very little time,
maybe minutes, but possbly just a few seconds (Turben & d., 2000). Goods have to be moved

physcdly from the sdle’s to the auctioneer’s premisss and subdantid premiums can be
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charged charged. For example, an auction house typicdly charges the sdler 15% of the hammer
price and often adds a buyer's premium, usudly around 10% of the hammer price. It is therefore

not uncommon for the auction house to take a 25% commisson on the sdle price

The Internet dlows auctions to be held a gregly lower cost and can involve many more
buyers than traditiond auctions. It dso dlows individua consumers and businesses to participate
in Internet auctions. Although C2C auctions are popular currently, B2C and B2B ae aress with
grest potentid for growth. The downdde of online auctions is tha goods cannot be seen
physcdly and the posshility of fraud needs to be addressed through synchronizing the trander
of goods or providing a bonded servicee Mogt Stes currently address the fraud issue through long
and detaled trading rules and limited guarantees. Despite these issues, Turban e d. (2000)
edimate that the Internet auction indugtry will reech $52 hillion sdes by 2002 and OpenSte
(1999) report a prediction by Keenan Vison tha dynamic pricing transactions will account for

30% of the overdl e-commerce totd with avolume of $120 hillion in 2002.

B2B auctions offer many opportunities. They represent a new sades channd  supporting
exiging online sdes and a new way of digposng of excess obsolete, and returned product.
Managed interactive bidding is one way in which dynamic pricing can be introduced to the
procurement process. FreeMarkets OnLine Inc qudifies potentid suppliers from aound the
world and then runs an online bidding process for contracts to supply materids (Jahnke, 1998).

Average savings of around 15% for the purchaser are daimed for this process (Fickd, 1999).

Although the primary am of this paper is evduae the ussfulness and rdidbility of
WebQua 3.0 as an indrument for assessing web dte qudity, we do S0 in a specific domain. We
decided to use online auctions for the following reasons. Firdly, it is possble to achieve a high

degree of interactivity since the subjects can have direct access to C2C auction dtes and can
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offer and bid for items Secondly, auction Stes are undergang consderable growth and fierce
competition for market share, which means we may be adle to use WebQuda to make predictions

about how the competitors might fare.

4 Research design

The auction experiment was conducted as pat of a Mages degree in Management and
Information Systems. The subjects were 39 dudents teking the dective module in Emerging
Technologies, which has a large Internet and e-business component. The experiment was design
such that it was as naurd as possible. It is often argued — with good reason — that usng students

a bjects is atificdd. To make the experiment as redidic as possble the desgn gave the
dudents a red dake in the outcome and endbled them to gain red experience of browsng,

bidding, buying, and sdling a an online auction.

Quality workshop

The fird stage was to conduct a quaity workshop with the class. The workshop started with the
subjects working individudly in response to the question: “What are the qudities of an excdlent
auction web dte?” The sbjects were asked to write the qudities onto pos-it notes and to dso
congder the roles of buyer and sdler when thinking aout online auctions. Once the subjects had
made a lig of qudities individudly they were put into groups of 5 or 6 and asked to combine
thelr qudities into a dngle lig. The groups were pre-dlocated on a random bads by the course
leaders. The groups were then asked to Structure the qudlities into a hierarchy, adding category
headings as appropriate. Findly, a representative from each of the groups worked together to
combine the qudities into a gngle dructure. The raw qudities (cusomer verbatims) were

collected by the course leaders for andyds. The qudities identified by the subjects were taken
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into account when generating WebQud 3.0. We checked for new qudlities tha were not catered
for in the generic indrument and used the domain-gpecific qualities to creste an auction section

of the WebQud instrument.

The auction sites and the auction process

For precticd purposes the number of dtes to be evduated was limited to three. Given that there
were 3 gtes 27 qudities, and importance weightings, each subject is required to meke 108
assesaments. Our experience is that any more than 3 dtes makes the task too onerous, while
reducing the number of dtes to 2 or reducing the number of qudities dso impoverishes the data
collection. Smilar difficulties have been noted with the SERVQUAL insrument (Parasuraman,

1985). The three online auction companies selected were:

eBay. A wedl-known UShased dte that has recently started operations in the UK. eBay
has more than 2 million items in 1500 categories and one of the highest traffic volumes
on the web. The dte is number one for dickiness according to the Nidsen Top 25
Intemet Stes (average vigtor time is 1:20:35). eBay is a US-based company that in the

firg haf of 2000 was planning for aggressive expangon into the European market.

Amazon. This company has the benefit of a strong brand for online book sdes and has
recently moved into the auction sector. Amazon dso has the Z-Shop where goods can be
offered for a gpecified price (an online dassfied advertisng sysem). Amazon is number
ax for dickiness according to the Nidsen Top 25 Internet dtes with an average vigtor

timeof 15:23.

QXL is a UK-based auction gte that is competing directly with eBay for the European

maket. QXL’'s policy is to expand by acquidtion, acquiring Ricardode, a German online
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auction company and a Scandinavian competitor, Bidlet AB (Tegther, 2000).

In sdecting the auction companies we went for market leaders that are in direct competition. All
three are competing for the online auction market in Europe. QXL and eBay are dedicated to the
auction sector while Amazon comes in with a grong brand image from which to extend their
book sde operations The qudity of ther web dtes — in terms of dte desgn, interaction, and
informetion qudity — could play a sgnificant role in thelr success in the gaining market share of

the online auction business.

All three auctions work in the same way. Buyers and sdlers must register before offering
lots or placing bids. Sdlers must give their credit card detals before being dlowed to post items
This is because the auction ste owner will deduct a commisson automdicdly from the sdler
when the auction closes. Each of the Stes has extensve terms and conditions detaling the rules
and charges. These run to 30 or more pages and it is therefore unlikdy that dl users will print
them off and read them carefully. All three dtes atempt to convey the message that their gte is

secure and that they have protection againgt rogue sellers and buyers.

The auction intervention

Each of the seven groups was given three books to offer for sde, one to be placed on each of the
gtes The books were of three types modern hardback fiction, information systems teaching
texts, and technicd handbooks (eg., a guide to HTML). The am was that the groups would get
experience of placing lots on the Stes and have the opportunity to bid for each of the other
group's books, thus enhancing the interaction experience. To give further experience of bidding
a auction the course leaders placed a copy of the course text (Turban 2000) on each of the

auction dtes and encourages dl students to browse for the item and if intereted to make an
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offer. This introduced an dement of competition to the exercise — it would be posshble to buy the
course text, which was retalling on Amazon a aound £30, for as little as £1. The dosng dates
for bids were between 7 and 10 days After the auctions had closed the subjects completed the
WebQud questionnaire to record ther perceptions of the qudity of the Stes and the auction

experience.

The WebQud quedionnare was made avalable on the Internet. There is an opening
indruction page tha opens a separate Web browser window containing the qudities to be
asesed (Figure 1). The control pand dlowed the user to switch the contents of the target
window between the different web Stes to be evaluated and aso to view the indructions and the

qudity dictionary, which provides ashort description for each of the qudities.

WebQual
control panel
Question 1
Question 2 WebQual target window
1
[}
' eInstructions for completion of questionnaire
1
I
*Web-site to be evaluated
Submit Amazon
eBay
QXL

Figure 1 Internet-based WebQua questionnaire (http:/Avww.webgua .co.uk)

This design dlows the user to decide on the sequence of dSte evaudion and the order in which
the quedtions are to be answered. For example, the user could decide to answer dl of the
questions for one Ste and then move on to the next Ste, or answer the same question for al three

dtes, or adopt a mixture of the two agpproaches. All of the students taking the course completed
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the questionnaire, atota of 39 responses.

The groups sold a smdl number of books for prices between 31 and £5. The course
leaders did better, getting up to £26 for the course texts (including a bid from a US-based bidder
with an unlikey emal address that could not be contacted to complete the sde). There was a
high levd of interaction with the auction dtes with more than hdf the students being engaged in
buying or sdling transactions and the rest ether making unsuccessful bids or ‘lurking’. The
auction intervention resulted in an emal bombadmett as regular (and lengthy) updates on

bidding status were generated by dl three Stes.

5 Data analysis
The data collected are summarised in Tables 2 and 3. Note that a this stage we have not

presented any groupings of the quedtions to provide petinent categories (this is discussed
beow). In dl, we receved 39 completed questionnaires from students and these formed the bass
of the andyss discussed here. Quedtionnaire responses were receved via e-mal, filtered to

check for duplicates, and converted into aform usable in SPSS (a datisticd software package).

Theimportance of web Site interaction

One important driver in the use of auction Ste data was to gan some indication of e-commerce
qudities based on actud consumer-to-consumer interaction. Intuitively, one would surmise thet
the full extent of that assessment could only be redidicdly made when the user tests the full
cgpabilities of a dte during activities such as regidration, bidding, purchese and sde of items
(eg. in this research new and used books were the focus of dtention). Thus to produce
worthwhile results, users were srongly involved in such tasks and experienced a high degree of

interaction with the Sites over a period of time, typically 710 days.
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No. Description Importance Amazon eBay QXL
Avg. St. Dev. Avg. St. Dev. Avg. St. Dev. Avg. St. Dev.
1 |Thesiteiseasy tofinc 4.05 1.05 4.44 0.97 4.15 1.09 354 119
2 |Thesiteiseasy to navigate 4.46 0.91 4.10 0.94 3.87 1.13 2.90 117
3 |The site has an attractive appearance 3.56 091 3.82 0.88 3.59 1.02 323 125
4 |The site has a design appropriate to the type of site 3.33 0.93 3.79 0.80 3.54 1.10 3.26 0.97
5 |Thesite generates a sense of competency 3.85 1.04 4.05 0.83 3.77 1.09 3.26 1.16
6 |Thesite creates amemorable experience 3.36 0.96 3.51 0.97 3.41 1.09 2.82 121
7  |Provides accurate information 4.44 0.85 4.28 0.69 3.90 0.91 351 112
8 |Provides believable information 4.13 0.98 4.13 0.80 3.72 1.07 344 1.05
9 |Providestimely information 3.87 0.89 4.15 0.84 3.92 1.05 3.44 117
10 |Providesrelevant information 4.08 0.87 4.10 1.07 3.79 1.15 3.49 117
11 [Provides easy to understand information 421 0.98 4.23 0.93 3.85 1.01 3.36 135
12 |Providesinformation at the right level of detail 3.82 0.91 3.95 0.94 3.67 1.08 3.28 115
13 [Presentsthe information in an appropriate format 3.82 0.88 3.90 0.88 3.82 1.07 3.26 116
14 |Hasagood reputation 4.28 0.94 4.54 0.79 4.08 1.04 3.23 111
15 |Feels safe to complete transactions 4.74 0.72 4.03 1.25 3.74 1.12 2.90 123
16 |Personal information feels secure 4.59 0.97 3.87 1.30 3.69 117 3.05 1.32
17 |Creates a sense of personalization 341 1.09 3.90 1.19 3.56 112 292 1.33
18 |Builds a sense of community 3.23 0.99 3.51 1.17 3.28 1.26 272 1.26
19 [Promotes good communications 3.72 0.89 3.79 0.95 3.54 1.10 292 116
20 |Can be depended upon to deliver goods/services promised 451 0.82 4.13 0.98 3.64 0.93 313 0.95
21 |Reachestheright target buyers 3.62 0.99 3.85 0.81 3.56 0.91 3.10 0.82
22 |Generates good prices for the seller 3.92 0.96 3.36 0.90 3.36 0.99 2.87 1.08
23 |Sells products quickly 3.77 0.90 3.46 0.94 3.38 0.99 2.82 1.10
24 |Hastrustworthy buyers 4.00 0.89 3.67 0.84 3.31 0.92 3.10 0.85
25 |Has appropriate choice of products 3.87 0.89 4.03 0.81 4.08 0.98 3.62 1.07
26 |A good place to find bargains 3.95 0.76 3.64 0.87 3.95 0.89 3.56 0.97
27 |Has trustworthy sellers 4.23 0.93 3.74 0.85 3.67 0.90 3.23 0.74

Table 2 Average and sandard deviaion informetion for the questionnaire

All users regigered, bid for items and placed items for sde In addition, fortunatdy, a
large number of respondents actudly purchesed or 0ld items dongdde quesionnare
completion, indicating a srong grounding of the daa in actud e-commerce transactions. In dl,
21 individuds bought or sold books (representing 54% of the sample). Some individuds
purchased or sold items via severd dtes s0 that a totd of 39 transactions were made. The
breskdown of this interaction was skewed towards the wel-known US-originated players
Amazon (18 transactions) and eBay (14 transactions), with the UK-originated player QXL some
way behind (7 transactions in totd). As we shdl see bdow, pat of the bias in the volume of
transactions is explained by the usars reactions to dtes (both quantitative and quditetive), where
QXL fared much less favourably than the other auction houses.

Furthermore, in order to verify that the responses to questions are not biased according to

purchasesde or non-purchasnon-sde of items a number of datistical tets were conducted on
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the weighted data Specificdly, the response data for esch of the three web Stes was divided
according to the binary vaiadles of book purchase and sde, and each st was andysed using
Levenes test for equdity of variances and a ttet for differences in means. The results suggested
that, with a few notable exceptions, the means were comparable for groups for dl the daa sets
with 95% confidence. The exceptions were some close cdls for a few questions in separate data
sts, grongly influenced by the low sample of purchases In the overdl context of the complete
sts of daa these differences were not congdered important. Similaly, and dso with a few
notable exceptions, Levenes test confirmed the sample variances were compardble for the
purchase/sde and nonpurchase/non-sde groups of the web gtes, agan with 95% confidence. As
above for the t-tests, there were some close cdls on single data sets, again these gppeared to be

due to the low responses for sdle or purdhase, which hindered the analyss.

No. Description Max. Amazon eBa QXL
Score |wgt. Score| wal Wgt. Score WQI Wgt. Score WOI
S1 Thesiteiseasv to find 20.26 18.23 0.90 16.97 0.84 14.38 0.71
2 The siteis easv to navicate 2231 18.72 0.84 17.51 0.79 13.03 0.58
3 The site has an attractive anoearance 17.82 13.77 0.77 12.95 0.73 11.90 0.67
£ The site has a desian aoororiate to the tvoe of site 16.67 12.67 0.76 11.85 0.71 10.92 0.66
S5 The site aenerates a sense of combetencv 19.23 16.05 0.83 14.87 0.77 12.90 0.67
S6 The site creates a memorable exoerience 16.79 12.10 0.72 11.64 0.69 9.79 0.58
F7 Provides accurate information 2218 19.15 0.86 17.62 0.79 15.92 0.72
F8 Provides believable information 20.64 17.49 0.85 15.82 0.77 14.56 0.71
F9 Provides timelv information 19.36 16.54 0.85 15.23 0.79 13.92 0.72
F10 Provides relevant information 20.38 17.23 0.85 16.03 0.79 14.72 0.72
F11 Provides easv to understand information 21.03 18.41 0.88 16.79 0.80 14.62 0.70
F12 Provides information at the right level of detail 19.10 15.41 0.81 14.36 0.75 12.87 0.67
F13 Presents the information in an aporooriate format 19.10 15.13 0.79 14.72 0.77 12.82 0.67
T14 |Hasagood reputation 2141 19.90 0.93 17.82 0.83 14.10 0.66
T15 |Feels safeto complete transactions 2372 19.51 0.82 17.92 0.76 13.79 0.58
T16 Personal information feels secure 22.95 18.33 0.80 17.26 0.75 14.18 0.62
T17 |Creates a sense of personalization 17.05 14.08 0.83 12.72 0.75 10.23 0.60
T18 Builds a sense of community 16.15 11.85 0.73 11.31 0.70 9.23 0.57
T19 Promotes aood communications 18.59 14.59 0.78 13.62 0.73 11.18 0.60
T20 Can be depended upon to deliver goods/services promised 22.56 19.13 0.85 16.77 0.74 14.28 0.63
A21  |Reachestheriaht tarcet buvers 18.08 14.13 0.78 13.21 0.73 11.46 0.63
A22  |Generates good prices for the seller 19.62 13.26 0.68 13.33 0.68 11.21 0.57
A23  |Sdlsproducts auicklv 18.85 13.38 0.71 12.97 0.69 10.77 0.57
A24  |Hastrustworthy buyers 20.00 14.92 0.75 13.31 0.67 12.56 0.63
A25  |Has appropriate choice of products 19.36 15.87 0.82 16.15 0.83 14.28 0.74
A26 |A good place to find bargains 19.74 14.56 0.74 15.79 0.80 14.10 0.71
A2z IHastiugworthy slers 21.15 16.23 077 15.74 0.74 1392 0.66
TOTALS: 534.10 430.64 0.81 404.28 0.76 347.67 0.65

Table 3: Weighted scores and the WebQua Index (WQI)
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Discussion of the summary data

The data summay provided in Table 2 shows a number of items for discusson. The columns
represent four data subsets based on the 39 responses. the importance rating for each question
and the per question ratings for each of the three online auction houses (eech of which was based
on a scde of 1 to 5). Two summary items are shown in the table for each question and subset: the
mean and sandard deviation.

Referring to Table 2, we see some interesting petterns in the data Overdl, the average
importance rankings are quite high, ranging from 323 to 4.74, drongly tending towards the top
of the possble 1 to 5 stde Intuitivdy, this may indicate some face vdidity in the qudities being
assesed. Looking deeper, in terms of the importance ratings of particular questions, there are
some useful groupings to note. Those quedtions consdered mogt important, eg. above upper
quatile of 422, are modly about trud, incuding issues of security, deivery and reputation.
Accurate information (again a posshle trust issue) and easy navigation dso festure as important
aspects for auction Ste users. Here we find, in descending order of importance, questions 15, 16,
20, 2, 7, 14 and 27. At the other end of the spectrum, those questions considered least important,
eg. bdow the 3.74 lower quatile, are based predominantly around the “look and fed” of a dte,
eg. dedgn, aeshetics dte experiences community and persondization. Spedificdly, quesions
20, 5, 19, 7, 22 and 23 ae in axcending order of importance. Other questions are in between, and
the median is 3.92.

The results suggest that there are a number of priorities demanded from auction dtes by
web usars. In paticular, cusomers are most concerned with finding accurate information, and
being able to securdy and reidbly order and receive goods. Intuitively, these are the features on

would expect as criticdl to an e-commerce web dSte. In rdative terms, there seems to be much
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less emphass placed upon technica design features, which gppears to be a generd trend (Dutta
and Segev, 2000). Interedingly though, some of the popular idess of pesondistion and
community rank low in the raings (Kanan & d., 2000; Schubet and Sdz, 2000). This is likdy
to be due, in pat, to dow adoption and acceptance of some of these idess in this commercid
domain.

There ae some differences in the sandard deviaions of ratings for particular questions
and dtes dthough overdl, the petterns are amilar. For example, the respondents appeared more
certan about products offered (questions 26 and 26), the types of users (questions 21, 24 and 27)
and informaion accurecy (question 7), then about the security of transactions or persond
information (questions 15 and 16), Ste empathy (question 17 and 18), and some aspects of
information adequecy (questions 10 and 11).

Turning to the results for the ratings of individud gtes, we find some vey dak
cantrags. The unweighted averages in Table 2 show very cdearly tha the Amazon UK dSte is a
clear leader in its rankings. The dte scored consstently higher than the other two gtes for dl but
three items — questions 22, 25 and 26. Of the other two Stes eBay is a very dear second, whilst

QXL isadfinite last place for al quegtion rankings

WebQual indices
The weighted results shown in Table 3 serve to accentuate the differences indicated above in the
direction of user priorities Agan, Amazon agopears to rank highedt, dthough there is more
compstition in the rankings between Amazon and eBay. The totd weighted scores give some
indication of this

Unfortunatdly, the weighted scores make it difficult to give a benchmark for the gtes

One way to achieve this is to index the totd weighted score for dtes againg the totd possble
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score (i.e. the totd importance multiplied by 5, the maximum rating for a dte). To this end, Table
3 shows the maximum scores for each question and dte. It dso shows the WebQud Index (WQI)
for each quetion and a summary WQI for eech gte (indicated in bold itdics). Teken as a whole,
Amazon is benchmarked head and shoulders above the other auction stes with an overdl WQI
of 0.81. eBay falowswith aWQI of 0.76, whilst QXL isalong way behind & 0.65.

Perhaps more interesting is some conceptud assessment of how the web dtes differ in
qudity. For this, we need to move beyond the scores and indices of individud questions towards
a st of meamingful, rdiadble sub-groupings To this end, the next section derives a st of

subcategories and gpplies them to the andyss.

Scalerdiability and question subcategories

In order to give some indication of the scde rdigbility of WebQud 3.0, a datidicd rdidbility
andyss was conducted usng Cronbach's a. The test was conducted on the empiricd data from
eech of the online auction dtes. The resultant vaues of a averaged a 0.96, suggedting that the
scdeisquiterdiable.

Furthermore, to better fecilitate comparison between the web dtes rdiability andyss was
extended to a number of question sub-groupings. In this sense, the generation of subcategories is
rdaively smilar to the work associated with SERVQUAL (Zeithaml et d., 1990). As a dating
point, notice that within Table 3 qudities in the WebQud 3.0 quedionnaire are provided aong
with a code tag. This code is used as part of the andyss to bresk the qudities into four pertinent
sets - eech with 6 or 7 items. The qudlities are explained asfollows:

“S" refas to Sterdated qudities, the tangible and less tangible aspects of the dte

experience, e.g. gopearance, havigation and experiences.
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“F’ denotes the qudity of inFormation, the suitability of the information for the user's
purposes, e.g. accuracy, format and revancy.
“T" implies inTeraction qudities the reaionships built as the usr deves degper into the
gte, eg. secure transactions, persondization and communication.
“A” rdaes to doman-specific qudities, i.e those referring explicitly to Auction web Stes.
This is both from buyer and sdler perspectives, eg. good prices for the sdler and bargans
for the buyer.
The firg three categories are generic (and informed by condderable previous research) whilst the
lagt is doman-specific. As WebQua develops further, we see such a modular approach to
indrument desgn as a very pragmatic dance; in eech gpplication of the tool in a given domain
there may be both generd qudities (such as “S’, “F’ and “T”) and those which are context-

specific (like“A” in thisingtance).

Category Qualities | Average a
Site quality Q. 1-6 0.85
- site navigation Q1-2
- site look and feel Q.3-6
Information quality Q. 7-13 0.91
- information Q. 7-13
Interaction quality Q. 14-20 0.88
- trustworthiness Q14-16, 20
- customer relationship Q17-19
Auction quality Q. 21-27 0.83
- selling Q21-24
- buying Q25-27

Table 4: Summary of rdiability andyssfor questionnaire categories
Importantly, the four categories show asrong degree of Satidticd reigbility, as shown in Table

4. The average vaues of Cronbach'sa are quite high for the categories, with al exceeding 0.8.
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Thus, it gppears that we have ardiable set of question groupings. This provides amore solid
foundation for assessment, based on a stronger recognition of the association between certain
guestions.
Within the core categories, we initidly identified some possible subcategories for questions.
These are ds0 shown in Table 4 and can be explained asfollows:
Ste navigation. The ease of finding aste and getting around a Site to find specific items,
Ste” look and feel” . Appearance of the web site and the subsequent impact of the design on
the user.
Information quality. The appropriateness of information for the task(s) a hand.
Trustworthiness. Credibility and freedom from risk or doubt in exchanging persond
information or transacting with the Ste to buy or sdl goods.
Customer relationship. The qudlity of the relaionship built with the cusomer viaiinteraction.
Thisindudes some empathy with the customer to provide the right environment for
interaction - including customisation, community and communications.
SHling quality. The qudity of the auction site from the perspective of the sdller, especidly in
terms of buyers and auction dynamics.
Buying quality. The qudity of the auction Ste from the perspective of the buyer, especidly in
terms of products and sdlers.
Aswe shdl seein the next section, these provide some useful extraingght into the core

categories.

Site analysis using question subcategories
By utilisng the framework of categories examined in the las section, we are adle to build a

profile of the quaities of an individud web dte thet is easly compared to its rivds Thus we are
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in a better pogtion to examine why some gtes fared better than others on the WebQud index.
Fgure 2 gives an example of how this can be achieved.

As a dating point, the data was summarised around the ten questionnaire subcategories.
Then, and gmilaly to the WebQud Index in Table 3, the totd score for each category was
indexed agang the maximum score (besed on the importance ratings for questions multiplied by
5). Figure 2 is the result, which raes the three web dtes usng these criteria Note that the scde

has been redricted to vaues between 0.5 and 0.9 to dlow for clearer comparison.

Site navigation

Auction - buying Site look and feel

Auction - selling Information
—— Amazon
_— . eBay
Customer relationship Trustworthiness
—4— QXL

Figure 2 Radar chart of WebQud 3.0 subcategories for the three web Stes
Fgure 2 demondrates veary dealy that the Amazon UK dte dands wel over the two rivas in
teems of the quadlities assessed. The indices for the subcategories for Amazon meke a dear

boundary aound the other two dgtes, envdoping dl competitors categories except one. In
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abolute terms, Amazon raes drongly for dte navigation and information qudity. Not
aurprisngly, Amazon dso fares paticulaly wel in terms of its trusworthiness, it is, after dl, a
veay wdl known and established player in online trade, eg. as a cyber-bookshop. Other aress are
less drong, in rddive terms dthough ill around 5 percentage points better than the nearest
rivd, eBay. However, eBay edges dightly ahead of Amazon for auction buying qudlity;
agoparently, this established USoriginated auction house is dile to provide a good range of
products a competitive prices.

Of the two other dtes, eBay agppears to be much dronger, with a condstent st of
rankings well above QXL on the radar chat. Ovedl, the indices are aound the 0.69 to 0.81
mark, scoring paticulaly wdl (in absolute terms) for dte navigdion, information  qudlity,
trusworthiness and auction buying categories. The generd shape of these scores is quite smilar
to that of Amazon. All of the categories for eBay are dearly in excess of the lagging player,
QXL.

The UK-originated player QXL has some very varied indices that creste an ovd shgpe in
the centre of the radar chart. However, interestingly, QXL performs less well on some categories
than othes For example trusworthiness dte navigaion and cusomer relaionship agopear to
rate paticulaly badly, and this tdlies with some of the quditaive andyds beow; users found it
difficult to get aound the dte to find products and were frusraed by the cumbersome

registration process and perceived lack of security.

The validity of WebQual 3.0

It is worth mentioning some points regarding the vdidity of the WebQud ingrument. In
devedoping the tool, we have pad atention to cresting a scde that has some vdidity in

messuring perceived qudity of e-commerce web stes. In terms of content, we believe that the
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guedionnaire is relativey bdanced, drawing on an andyss and integration of items rdating to
web gte information qudity (Baley and Pearson, 1983; Banes and Vidgen, 2000 Srrong et d.,
1997), savice qudity (Zethaml et d., 1990; 1993), interaction qudity (Banes and Vidgen,
2000b; Dutta and Segev, 2000) and gte dedgn condderaions (Banes and Vidgen, 2000g
Schubert and Sdz, 2000). Thus, in tems of the dependency on theoreticd congderations, this
adds a high degree of vdidity.

From the results of the research, the instrument does appear to have some usefulness in
andysng the chosen web gtes. Insofar as some aspects of auction dte qudity are observable, it
gopears to provide a reasonably vaid indicator of criteria The additiond quditative data and
discusson further underlines the vdidity of the insrument and adds a degree of synergy.
Evidence from other dudies of cyber-auctions dso tends to be supportive (Klein, 1997; Prince,
1999; Turban, 1997).

The quedionnare has purposefully been kept to a managesble sze for data collection.
This gance is in line with smilar work on ingruments for measuring sarvice qudity (Zethaml et
d., 1990). However, whils we bdieve that it captures many of the important generic items that
have been uncovered by our research in four domains, of course it does not cover dl posshle
items Further rdevant and domain-specific items may emerge as we further refine and test the
ingrument in different areas of ecommerce (eg. in the doman of on-line newspapers). This will

help to extend the externd vdidity of WetQud 30.

6 Discussion

The quantitative andyss shows dealy that Amazon comes out on top in terms of user-perceived
qudity. While eBay is a dose second, the QXL dte fared less wdl by a sgnificant margin. The

grength of Amazon may be in part due to brand image. One of the respondents commented:
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“1 redly did not like the QXL website, it takes an hour to register, the icons are so small |
practically needed a magnifier to see them, not a good experience.... | loved Amazon though!!!!

But then again, | might be biased towards it because of its reputation. | guess advertising and the
name are very important.”

Many of the subjects were dreedy regisered with Amazon for book purchases. This made it
esser to access the Amazon auctions since the user ID is transferable across the different
sections of the Amazon Ste. Respondents were concerned about giving out their credit card
detalls to the auction dtes, which may have worked in Amazon's favour; once credit card details
have been dreedy divulged for book purcheses it is but a samdl dep to explore and use the
auction and Z-Shop sections of the Amazon gdte. Existing Amazon customers adso avoid the
lengthy regidration process involved if they want to use a different auction dte. Thus, for
exising Amazon users there are dgnificant switching costs and a perception of new risk in usng
other auction gtes. QXL raed low on the perceptions of security (see the ‘Trustworthiness’
rating in Fgure 2) and this could be a mgor issue given tha the auction Stes are automaticaly

charging amounts to the sdler’ s credit card when items are sold.

The following comments made by respondents in the quedionnare demondrate the

srength of feding againg the QXL ste:

“It was very difficult to register on QXL. It also didn't feel secure. Difficult to navigate on the site
and find items you search. Easier to navigate on Amazon and eBay.”

“Amazon easy to use, pleasing on the eye. QXL slightly too busy to look at.”

“Found QXL very frustrating to place a book on.”

“I had a bad experience with QXL. The registration was too slow and | experienced some
problems with my registration. | had to email customer support a few times to get my registration
completed.”

“QXL was hopeless. It took long, and you had to input your Visa card number. | did not feel safe
a QXL.”

“Finding our own items can take minutes rather than seconds, QXL the worst, even with the
reference number!”

There was dso concern about the auction process and the buyer/sdler interaction and concerns
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about whether the buyer will indeed buy and the sdler will dispatch the goods once payment hes

been received:

“A hassle not to be able to communicate directly with buyer. Should have a chat facility to allow
detail s to be sorted between buyer and seller.”

“| didn't agree with the unstructured mechanism with which goods are required to be delivered
between the two parties. | would maybe prefer using a system where delivery is organised by the
auction site, or there is some mediation with the site.”

“Later, | 'sold' abook but when | contacted the buyer, there was no reply from that person.”
The comments show clearly that a successful auction dte must above dl ese fed secure to the
user. Secondly, a successful auction dte needs to manage the buyer/sdler interaction carefully,
taking full account of the differences between traditiond (same time, same place) and online
auctions. Bad experiences with payment and ddivery of goods will deter customers from using
online auctions and the auction Ste owners need to manage this process very carefully. Based on
our WebQud reaults and the comments of our respondents we would be concerned about eBay's
aoility to compete with the Ameazon brand image and its ddility to catch up with Amazon's
European customer base. We wonder whether QXL will be aile to compete effectivdy with

either Amazon or eBay and would question its strategy of growth by acquisition.

7 Conclusions

WebQua 30 is based on three dimensons of cusomer-percaved qudity: informeation qudity,
interaction qudity, and gSte desgn qudity. The indrument has been teted in the doman of
online auctions and the results show that it hes a dgnificat levd of rdiability. Further
goplications of WebQud ae needed usng lager samples and subjects dravn from different
cudomer segments. We adso plan to test the indrument in the B2B sector, which is predicted to

be sgnificantly larger and faster growing than the B2C or C2C sectors.
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In terms of the auction domain, the results show that Amazon haes a dear lead over eBay
and QXL and tha QXL is lagging dgnificantly behind the other 2 stes A low WebQud index
may indeed sgnd the need to carry out a Ste redesign, but it aso reflects in part the standing of
the organization in the marketplace with respect to its competitors. In its current form WebQud
provides a vduable diagnoss of where potentid problems may lie but it does not provide a
prognoss We ae thaedfore extending WebQud by identifying objective web dgte
characterigics that will hdp organizetions to improve informaion qudity, interaction qudity,

and Ste design qudity.
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