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Supply-Side Hurdles in Internet B2C E-Commerce:
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Abstract—Given Hong Kong's special circumstances of small given in the medium run. We can, therefore, proceed to study
physical size, advanced infrastructure, and low shopping cost, a the behavior of Internet e-firms with respect to their immediate
survey is designed under which supply-side problems in Internet market environment, free from complications arising from
business-to-consumer (B2C) e-commerce are indirectly revealed . L .
by responses on the demand side. Difficulties arising from the longer-run mteract!ons betweeq business strategy, research. and
reluctance to answer questionnaires on the part of e-firms wary development, and investment directed to embody technological
about trade and innovation secrets and their small number at the change [28]. Moreover, since consumer products tend to be
outset are thereby overcome. Survey data on demand-side obstaclemore standardized at the outset, it is possible to assume that
factors in the form of perceived low e-shopping comparability, e gistorting effects of information asymmetry and “lemon”

e-shopping inconvenience, e-transaction insecurity, and poor In- . . .
ternet privacy, together with orientation toward social interaction problems [2] are negligible when interpreting Internet B2C

and low awareness on the part of consumers, translate into infor- €-market data in the present situation.
mation on notionally matching supply-side hurdles. Regression  Despite the optimistic forecasts, many of Hong Kong's
analysis and hypothesis testing indicate statistical significance |nternet B2C e-firms are already experiencing financial dif-
for the above hurdle factors in terms of impact on individual g 1ties, the best-known case being perhaps the territory’s
unwillingness to shop online. These results add to the inductive | ¢ ' i d ket AdMart. S
basis for future research into a general demand-supply theory argest online consumer goods Supermarxe ~ ar_. ome
of Internet B2C e-commerce and offer an empirically-grounded COmMmentators have suggested that over-ambitious inventory
position against which the effects of later supply-side changes canand leasing arrangements contributed to AdMart’'s problems,
be evaluated. Useful information also follows for engineer-man- while others have pointed to factors such as inefficient man-
agers seeking to compare marginal improvements in supply-side 4gement, a weakly defined business model, computer system
problems, particularly in the form of estimated substitution ratios. problems, poor public relations unrealisitic expectations
Index Terms—Consumer perceptions, demand-side obstacle |ack of sustained investment, supplier-delivery problems, and
factors, empirical “35””“5’ '”rt].emet b”f'”e.gs'tho'%‘insurﬁer (ﬁzc) negative external shocks [17]. Given the world-wide downturn
e-commerce, notionally matching supply-side hurdles, thought-ex- . ) L L
periment-based survey, unwillingness to e-shop. in IT-related business acpvmes and the potential importance
of technology transfers in any future recovery, such events
lend practical urgency to the question of whether idiosyncratic
. INTRODUCTION and empirically significant supply-side barriers exist to deter

ONG KONG can be regarded as a typical example of/gternet B2C e-commerce during the crucial “infant market”
H technologically-following market economy (as defined@hase in technologically-following economies. Moreover, since
below) with recently introduced but growing Internet usag&ot & few rationalizations have been proposed for the current
From less than 1.3 million in 1999, the number of Interndtroblems, an empirical investigation of supply-side problems
users nearly doubled to 2.5 million by mid-2000. This figuréould be useful to support the prioritization of remedial action
accounted for some 50% of the population aged 12-60, @f the part of Internet e-firms, industrial policy, and the public
which, 58% were male, 63% were aged between 15 and 29, &%§tOr-
24% between 30 and 44.15% of the Internet users were alsd\Mmong technologically following market economies, Hong
online shoppers [43], [46]. Though Internet business-to-cokONg is atypical in a methodologically important aspect.
sumer (B2C) e-commerce is still in the introductory stagd€sting models of Internet B2C e-commerce usually requires
the value of this market is expected to increase from US$25tgtistics on a large number of variables. Since existing studies
million to US$9 billion from 2000 to 2004 [18]. Given thathave predominantly referred to the United States, given its large
information technology (IT) is followed in the sense of beingea and socioeconomic and technological diversity, the task
transferred or imported instead of endogenously invented, fsevaluating the importance of the different determinants and

availability (and rate of change therein) can be assumed tog¥1sequences of changes is complicated by the difficulty of
discovering data in which compleceteris paribusconditions
are present. On the other hand, because of Hong Kong’s small
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selling of consumer goods primarily take pladec( cit.). As a We proceed to quantify the different demand-side obstacle
result, supply-side problems facing Internet B2C e-commertactors in terms of the survey data, and to estimate the impact
(especially at the outset) can be conveniently evaluated througfhthe translated notionally matching supply-side hurdles on
the introduction of close-substitute situations with traditionahdividual intentions not to e-shop over the Internet. By con-
firms as given reference points under simple and clearly definstluction, consumer unwillingness emerged from our survey
ceteris paribusonditions. responses as the result of the “as if” presence or persistence
Under consumer sovereignty, online selling would fail unless Internet e-firms of negative perceptions regarding e-vendor
the performance of Internet e-firms meets with individual expeperformance and unfavorable shopper characteristics. In the
tations and requirements. To test the acceptance of new inforrfigst exercise , since notionally demaedsupply, the initial re-
tion technology, aninfluential analysis originating with Davis [8lationship between unwillingness and perceived (demand-side)
and Davistal.[9] proposed to measure perceptions of usefulnesbstacle factors is transformed into am anterelationship
and ease of use on the part of individuals using a given systdmetween unwillingness and translated notionally matching
The present paper applies the insights of the technology acceppply-side hurdles. With regard to the second exercise,
tance model (TAM) to the case of Internet B2C e-commerce, ap<tra-market (taste and cultural) factors are involved. Since
propriately interpreted as a new IT-based avenue through whiexogenous variables enter in both instances, the survey data
consumer goods are boughtand sold. However, giventhatthe ar@a be employed to estimate the overall relationship between
of interest is supply-side problems, instead of holding the suppipwillingness and supply-side hurdles in reduced form without
environment constant as in the TAM, we allow it to vary withirendogenous regressor or simultaneous equation bias.
the perceptions of individuals on the demand side. For the sam&Ve found that statistically significant supply-side hurdles
reason, the relevant criteria become perceived unusefulnesstanbhternet B2C e-commerce exist at the outset, as translated
perceived difficulty of use, leading thereby to obstacles which rislem survey data on demand-side obstacle factors in the form of
duce willingness to e-shop over the Internet. Given Hong Kong¥erceived low shopping comparability, shopping inconvenience,
special circumstances, we proceed to design a survey to elicittiransaction insecurity, and poor privacy, together with orientation
formation on how negative perceptions of vendor performantavard social interaction and low awareness on the part of con-
and unfavorable shopper characteristics, under the “as if” conditmers. Initiatives to develop the e-market can be usefully guided
tion that these obstacle factors are notionally present or alloweylthe relative empirical importance of these (potential) supply
to persistin Internet e-firms, would increase the individual’'s utbarriers. In particular, an empirically grounded reference posi-
willingness to buy from them. Under these assumptions, survisgn follows from the regression analysis and hypothesis-testing,
dataondemand-side obstacle factorstranslateintoinformatiorimterms of which the effects of technological and organizational
notionally matching supply-side hurdles to Internet B2C e-conmprovements in e-firms can be compared and interpreted under
merce. Since the e-market is yet to be developed to any signdiearly defined conditions. On a more general level, it is hoped
cant extent, the latter would then represent potential supply b#rat our empirical results would add inductive support to future
riers, which e-firms mustsurmountintheimmediate future beforesearch into a general equilibrium demand-supply theory of
take-off can occur. Internet B2C e-commerce. Finally, lessons can be drawn for
Research into Internet B2C e-commerce must often contemgblications to the marketing and engineering management of
with the reluctance to answer survey questionnaires, especialiv 1T-based consumer products and services, especially by
on the part of firms jealous of trade and innovation secregeneralizing from the problems studied and approaching them
Given the large number of variables involved, empirical testirig the order suggested by empirical significance.
is likely to be stymied if data for just one of them are not
available. At the outset, during the “infant industry” phase, the
problem would be aggravated by the small number of Internet
e-firms in existence. Under the present approach, these diffi-As can be seen from the reference lists in the survey article by
culties are overcome by means of a thought experiment-bagadass [52] and the textbooks by Kalakota and Whinston [22],
survey, through which supply-side requirements are indirecfljurbanet al. [48], and Schnieder and Perry [38], an extensive
revealed by respondent information on the demand side. literature exists on the determinants of success or failure in In-
the first place, since individuals were queried about perceiveatnet B2C e-commerce. In particular, Swaminatbgaal. [45]
vendor performance and shopper characteristics which infestigated adoption factors in the form of information con-
notionally present or are allowed to persist by Internet e-firntent, transaction security, and privacy safeguards. An alterna-
would reduce the willingness to buy, it was not necessary tiwe approach was proposed by Kyeong and Mee [25], under
obtain direct responses from the latter. Secondly, given thdich satisfaction with and involvementin Internet B2C e-com-
notional nature of the supply side in our exercise, as long as tinerce are diminished by detrimental characteristics such as the
sample of consumers is sufficiently representative and lardeck of consumer knowledge. We adapt and extend existing re-
the small number of Internet e-firms at the outset would neearch to identify a set of negative consumer perceptions and
affect the statistical significance of the survey data. Finallghopper characteristics which, if present or allowed to persistin
as will be shown in Section 1V, the number of variables iinternet e-firms in the “as if” sense discussed in Section I, would
the analysis can be reduced by excluding actual demand-siderease individual unwillingness to buy. Under our assump-
considerations (e.g. price differentials) without compromisiniipns, survey data on the demand-side obstacle factors in ques-
the validity of the empirical results in many cases of interest.tion—individual perceptions with regard to negative e-vendor

Il. HYPOTHESES ONSUPPLY-SIDE HURDLES
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performance, transaction insecurity and poor privacy, togetherincrease according to the degree and speed by which the
with orientation toward social interaction and low awareness @avendor is perceived to be able to adapt to customer needs and
the part of shoppers—then translate into information regardingquirements [29]. The related concept of tangibility refers to
notionally matching supply-side hurdles to Internet B2C e-com¢hether the e-vendor is perceptually or actually able to replace
merce. a real product (as offered in traditional shops) with an appealing
In the remainder of this Section, we present nine hypothesisd information-rich virtual substitute. Any deficiency in this
to empirically evaluate the effects of different supply-side hudirection heightens the uncertainty inherent in purchasing
dles on individual unwillingness to e-shop over the Internegomething that has yet to be physically experienced, in partic-
The hypotheses are then tested and the results interpretedlar weakening the individual's potential to utilize price and
Sections Il and IV, utilizing survey data obtained under Honguality assessment as a strategy to reduce transaction risk [49].
Kong'’s special circumstances. In sum, lack of perceived empathy and perceived tangibility
tend to weaken individual intentions to shop online. Under our
assumptions, survey data on these demand-side obstacle factors
would then translate into information regarding two notionally
Since individuals would rationally evaluate sellers beforgatching supply-side hurdles facing Internet B2C e-commerce.
buying, Internet B2C e-vendors must demonstrate superioiZellweger [51] has raised the question of whether the infor-
performance over traditional shops in one or more dimemation e-vendors so readily make available over the Internet is
sions to be noticed and approached online. The greater thigmately useful in the sense of increasing business volume.
accessibility of the physical market, the easier it would be f@ince the answer depends to a large extent on the influence ex-
individuals to feel dissatisfied with virtual buying. Shoppingrted on shopping behavior, it is proposed to investigate whether
comparability, particularly as perceived to involve informatiothe perceived uselessness of information supplied through vir-
competitiveness in the sense discussed below, therefore affegis storefronts and displays would increase consumer unwill-
Internet B2C e-commerce to an important degree. Accordiiiggness. Survey data on the perceived uselessness of informa-
to Zellweger [51] and Tan and Teo [47], the Internet cation interpreted as a demand-side obstacle factor then translate
effectively create and enhance comparative advantage in thler our assumptions into information regarding a notionally
dissemination of prices and product information. Since thaatching supply-side hurdle to Internet B2C e-market develop-
electronic transmission of information facilitates price compament.
isons [3], opportunities for competition on the part of online Under our assumptions, survey data on demand-side obstacle
vendors would increase. On the other hand, if these advantaggsors in the form of negatively perceived e-vendor char-
are not exploited so that shopping comparability is perceiveddeteristics translate into information on notionally matching
be poor by consumers, the unwillingness to buy would increasgipply-side hurdles. To empirically evaluate the effects on in-
Under our assumptions, survey data on perceived low shoppifigidual unwillingness to e-shop over the Internet, we propose
comparability interpreted as a demand-side obstacle factge hypotheses.
translate into information regarding a notionally matching H1(a). Individual intentions not to shop online are stronger
supply-side hurdle facing Internet B2C e-commerce. the greater low shopping comparability interpreted as a de-
Existing research suggests that perceived convenience sigand-side obstacle factor is perceived. Translating in terms
nificantly affects individual decisions to buy online. As meaef the survey data, the notionally matching supply-side hurdle
sured by Gehret al. [11], shopping convenience involves thefacing Internet B2C e-commerce would then become higher.
ease of placing and cancelling orders, of returns and refundsH1(b). Individual intentions not to shop online are stronger
and timely delivery. Jarvenpaa and Todd [20] describe shape greater shopping inconvenience interpreted as a de-
ping experience in terms of effort, compatibility, and playfulmand-side obstacle factor is perceived. Translating in terms
ness. We suggest that effort, especially when it involves easeobthe survey data, the notionally matching supply-side hurdle
operation and ease of searching, placing and cancelling ordésging Internet B2C e-commerce would then become higher.
contributes importantly to individual perceptions of e-shopping H1(c). Individual intentions not to shop online are stronger
convenience. Instead, if the e-vendor delivers perceived incahe lower empathy interpreted as a demand-side obstacle factor
venience, unfavorable shopping experience is induced and ihperceived. Translating in terms of the survey data, the notion-
unwillingness to buy online would increase. Under our assumghy matching supply-side hurdle facing Internet B2C e-com-
tions, survey data on perceived shopping inconvenience intaterce would then become higher.
preted as a demand-side obstacle factor then translate into inH1(d). Individual intentions not to shop online are stronger
formation regarding a notionally matching supply-side hurdie lower tangibility interpreted as a demand-side obstacle
to Internet B2C e-commerce. factor is perceived. Translating in terms of the survey data, the
An important vendor characteristic investigated by Jarvenpaationally matching supply-side hurdle facing Internet B2C
and Todd [20] is customer services, defined to include respacommerce would then become higher.
siveness, assurance, reliability, empathy, and tangibility. OfH1(e). Individual intentions not to shop online are stronger
particular interest to the present investigation is the extentttie higher uselessness of information interpreted as a de-
which perceptions of empathy and tangibility affect individuaihand-side obstacle factor is perceived. Translating in terms
intentions to e-shop over the Internet. Empathy, especially afsthe survey data, the notionally matching supply-side hurdle
displayed in during-and after-sale services, can be imagining Internet B2C e-commerce would then become higher.

A. Poor e-Vendor Performance
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B. Transaction Insecurity and Privacy Concerns high-street stores) which allow direct personal contact [3], [26].
ILénfavorable shopper orientation can, therefore, be interpreted

According to Jarvenpaa and Todd [20], two types of risk a d d-side obstacle fact that und i
relevant for individuals e-shopping over the Internet: that whidlp & demand-side obstacie factor, So that under our assumptions

arises from the possibility of monetary and psychic losses fol-Vey data on'this variab Ie_would trans]ate it information
lowing a quickly-induced purchase under incomplete inform ggarding a notionally matching supply-side hurdle to Internet

tion, and that which arises from the possibility that a produt C;el;cor_nm(;rce.;o t_ESt its empirical significance, we propose
or service would fail to meet expectations. Associated with pe 1€ following Nypotnesis. .
H4. Individual intentions not to shop online are stronger the

ceived transaction security in this context is the possibility of her th " £ sh Ki Al int i
losses arising from the improper or unsanctioned use of inf ? er ¢ % propodr lon Od s'dopp(;rst S?ef'n? S(.)C"’fll_ n elra}[p on
mation transmitted over the Internet [10], [15], [19], [30], [32]In erpreted as a demand-side obstacie factor IS. fransiating in

[37]. Despite technical advances and innovations in secur, ms of the survey data, the notionally matching supply-side

safeguards such as cryptography, e-authentication, screen dle facing Internet B2C e-commerce would then become
and firewalls, individuals have been discovered to be anxio her.
about buying and paying over a public medium [15], [45], [51].

These observations suggest that a strong obstacle factor'is
present on the demand side, in the form of individual anxiety Individuals would be little disposed to shop online if they do
over the safety and integrity of transactions and informatiorot possess good knowledge about how it works, or about the
transmission over the Internet. Indeed, some commentators bature of its net benefits. In particular, it has been suggested that
lieve that as a result of negative consumer reaction in this regardidequate education and advertising regarding Internet B2C
there is a possibility that Internet B2C e-commerce would fail ®commerce would lead to “lack of consumer awareness” and
emerge from the “infant market” stage in the Hong Kong [16jveak and slow market acceptance [25]. Interpreting knowledge
Under our assumptions, survey data on perceived transactiequirements as a demand-side obstacle factor, under our as-
insecurity translate into information on a notionally matchingumptions survey data on this variable would translate into in-
supply-side hurdle to Internet B2C e-market development. Tarmation regarding a notionally matching supply-side hurdle
testits empirical significance, we propose the following hypotite Internet B2C e-commerce. To test its empirical importance,
esis. we propose the following hypothesis.

H2. Individual intentions not to shop online are stronger the H5. Individual intentions not to shop online are stronger
higher transaction insecurity interpreted as a demand-side e lower consumer awareness interpreted as a demand-side
stacle factor is perceived. Translating in terms of the survey datdstacle factor is. Translating in terms of the survey data, the
the notionally matching supply-side hurdle facing Internet B2@otionally matching supply-side hurdle facing Internet B2C
e-commerce would then become higher. e-commerce would then become higher.

Closely related to the above considerations are individualSince lack of knowledge may induce higher perceived risk,
concerns and perceptions regarding privacy in Internet e-shoye were careful to separate items relating to online transaction
ping. Keen debates have arisen over the technical and econoi$ecurity and consumer awareness in our questionnaire. Inter-
viability of proposed solutions [6], [7], [13], [14], [23], [31], estingly, a recent survey found Hong Kong to be lagging behind
[33]-[36], [50]. Under our assumptions, survey data on this Internet knowledge, with 86% of the respondents admitting
obstacle factor translate into information regarding a notionalligat they should like to know more compared to an average of
matching supply-side hurdle to Internet B2C e-commerce. 3% over a sample of developed countries [41].
evaluate its empirical significance, we present the following
hypothesis. lll. RESEARCHMETHODOLOGY

H3. Individual intentions not to shop online are stronger the

greater privacy concemns interpreted as a demand-side obstacl¥/® follow Bagozzi [4] and present a framework to relate
gonsumer unwillingness and the supply-side hurdles presented

factor are perceived. Translating in terms of the survey dat&, : i -
the notionally matching supply-side hurdle facing Internet B2B1der Hypotheses H1(a)-H5 (Fig. 1). The dependent variable is
e-commerce would then become higher. individual unW|II|n_gness to e-shop ov_erthe Internet, gssumed to
be harbored relatively to corresponding close-substitute aspects
of traditional shopping as given reference points. On the other
side of the framework, we begin with the relationships between
The literature on relationship marketing (e.g. [39]) suggestensumer intentions not to shop online and (demand-side) ob-
that consumer characteristics, in particular sociological oriestacle factors in the form of perceptions of poor e-vendor per-
tation, would importantly affect the propensity to e-shop ovdormance, transaction insecurity, privacy concerns, and orienta-
the Internet. According to Bellenger and Kargaonkar [5], shofien toward social interaction and low awareness on the part of
pers can be classified into recreational and convenience typasppers, again with corresponding close-substitute aspects of
with the former being significantly motivated by the social intraditional shopping adopted as given reference points. Under
teraction made possible when buying consumer goods. Relatenl assumptions, survey data on these obstacle factors trans-
research has shown Internet e-shopping to be less attractiatg into information regarding notionally matching supply-side
the more individuals regret the diminished social interactidmurdles, which then enter the framework as equivalent indepen-
relative to traditional retail formats (such as department anént variables. In this way, we obtain an analytically grounded

Low Consumer Awareness

C. Unfavorable Shopper Orientation



462 IEEE TRANSACTIONS ON ENGINEERING MANAGEMENT, VOL. 50, NO. 4, NOVEMBER 2003

Hla, b, c,d, e
Poor Perceived e-Vendor
Characteristics
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Perceived Transaction
Insecurity
Perceived Privacy H3 Intention Not to e-Shop
Concerns Over Internet (Consumer
Unwillingness)
Negative Shopper H4
Characteristics
H
Low Consumer >
Awareness

Fig. 1. Theoretical framework of supply-side hurdles to Internet B2C e-commerce.

and empirically testable framework to characterize the potenteffects in the case of shopper characteristics. Since the asym-
supply-side hurdles facing Internet B2C e-market developmentetry in technical knowledge between seasoned Internet users
under the assumptions andteris paribusonditions presented and Internet e-firms is relatively small in a technologically fol-
in Section I. lowing economy like Hong Kong, our respondents possessed
It should be pointed out that within our research project intufficiently clear ideas about the performance levels which can
e-business, two surveys were conducted over a sample of B@0expected from the supply side. Further support is, therefore,
Hong Kong residents classified by age, income, education, iidicated for the previous observation.
knowledge, and Internet experience. In the first exercise, the efRespondents were requested to evaluate the questionnaire
fects of geography (physical size of the market for consumiéems on a standard seven-point Likert scale ranging from
goods) and geographically related supply-chain costs were &k* = strongly disagree or very unimportant to “7” = strongly
plicitly excluded, and the questions were presented in the poagree or very important [1]. The Likert scores were combined
tive sense. In the second exercise, these two considerations vegre tabulated (Table 1l), after which they were subjected to
included and the questions were framed in the negative senséiability evaluation and regression analysis. In the first case,
Commensurate with the objective of exploring supply side probre employed Cronbach’s analysis to validate the internal
lems in Internet B2C e-commerce, data from the second sun@nsistency of the survey questions and instruments, and to test
were employed in this paper. data reliability. Following Kyeong and Mee [25], reliability
Table | summarizes the salient features of our questionnaivas assumed whenever Cronbach’'svas greater than 0.6.
and survey instruments in the exercise. In addition to the suppg&s shown in Table Ill, the items in question were all found to
sitions noted in Section I, we requested individuals to respobé@ Cronbach-reliable by this criterion. The computations also
under the notion that the requirements in question are techie@monstrated that internal consistency exists in the survey data
logically feasible. In this case, any absenceéesiderataon the pertaining to perceived poor shopping comparability, shopping
supply side can be attributed to operational and organizatiomatonvenience, low empathy, low tangibility, information use-
failure on the part of the Internet e-shops. Meaningful data wdessness, transaction insecurity, privacy concerns, unfavorable
obtained from 138 respondents out of the sample of 500 indivishopper characteristics, and low consumer awareness. Finally,
uals, producing a response rate of 28%. Survey questions wigrghould be noted that our survey essentially involved trans-
wholly predetermined following standard approach [1], with thferming normal positive questions (e.g., regarding perceived
guestionnaire being divided into two sections. usefulness) into negative questions (e.g., regarding perceived
The first section contains questions measuring the strengthuimusefulness). Since the starting point of this approach is
which perceptions of poor e-vendor performance, transactigrounded in standard methodology, additional validation of the
insecurity, privacy concerns, unfavorable shopper orientatisarvey items was deemed to be unnecessary.
and low consumer awareness affect the unwillingness to e-shop
over the Internet. The second section was devoted to background
and demographic matters. As noted in Section |, the survey re-
sponses can be interpreted to reflect notional demand-supplysiven the reliability of the survey data, regression analysis
equilibrium in the case of consumer perceptions or exogenawmas introduced to estimate the relationship between individual

IV. EMPIRICAL RESULTS AND DISCUSSION
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TABLE |
SUMMARY CONTENTS OF THESURVEY QUESTIONNAIRE

Variable Description
Perceptions of poor Poor shopping comparability difficult to compare products
e-vendor Characteristics difficult to compare prices
long time for comparisons
Inconvenience difficult to find products

search function inflexible
difficult to cancel orders
Lack of empathy limited customer services

limited after-sales services

Uselessness of information scanty product information
inaccurate product information
Lack of tangibility cannot touch products

cannot feel products
difficult to evaluate quality

Perceived Insecurity of |{Low legal protection
Internet Transactions

e-firm’s demonstrations of
concern

Confirmation responses
Security statements

Fraud

Wrong products
Perceived Privacy Personal information
Concerns Unsolicited e-mails
Misuse of credit card
information

Unauthorized use of credit
cards

Shopper Characteristics [Recreational shoppers

Convenience shoppers

Consumer Awareness |Knowledge of online
shopping

Lack of promotion of online
shopping

Need of online shopping
tutorials

Insufficient knowledge of
online shopping procedures
Intention not to e-shop |Difficulties buying from
over Internet Internet e-shops

Would not buy consumer
goods from Internet e-shops
if available from physical
shops

unwillingness and supply-side hurdles under the framework of X,  perceived low tangibility [as defined under H1(d)];

Fig. 1. We propose the following regression equation: X5 perceived uselessness of information [as defined under
H1(e)];
Y = Bo+ 1 X1+ BoXo + B3 X3 + B4 Xy + 35 X5 Xg  perceived transaction insecurity (as defined under H2);
+66 X6 + 7 X7+ P Xs + P X9 + u (1) X7 heightened perceived privacy concerns (as defined
under H3);
where Xs (unfavorable) shopper orientation toward social inter-
Y consumer unwillingness to e-shop over the Internet (as action (as defined under H4);
defined in Section I); X9 low consumer awareness (as defined under H5).
X, perceived poor shopping comparability [as defined This linear structure captures in an operationally convenient
under H1(a)]; manner the relationships between supply-side hurdles and their
X, perceived shopping inconvenience [as defined undint effects on individual unwillingness to e-shop over the In-
H1(b)]; ternet. As noted in Section | (also see the following), the survey

X3 perceived low empathy [as defined under H1(c)]; data were obtained ofiXy,..., X9} as exogenous variables.



464 IEEE TRANSACTIONS ON ENGINEERING MANAGEMENT, VOL. 50, NO. 4, NOVEMBER 2003

TABLE I over, the realization (in the random variable sense) of any pair
DESCRIPTIVESTATISTICS (LIKERT SCORE) of computed and true valués and¢* must occur together, with
Variable Noan St Deviation tc < t* because of the dc_>wnward b|gs. FoIIowmg thrl .[24].,

‘ : we can proceed to approximate the biased sampling distribution
Perceived poor shopping 4.0217 11737 of ¢ in terms of the standard normal distributidf(z) and a
comparability cubic spline segment-function in the neighborhood®@fwith
Perceived inconvenience 43056 11414 to =t* +handh < 0.

Perceived 1 " 43877 L1601 It follows that Pc — P* = N'(z¢)h + (N"(2c)h?/2) +
ercelved low empathy ' ' (N""(2¢)h3/6), where P* is the P-value calculated
Perceived low tangibility 6.1618 0.9326 from the truet distribution using the computeds and
Perceived uselessness of 3.8986 1.1175 zc = tc//(137/135) = to. The choice of standard critical
. . levels ¢« = 2.5% or 5%) in hypothesis testing instructs us to
information . . . .

. o ] focus on the tail ofV(z) to the right (or left) of the inflection
Perceived transaction insecurity 5.1824 1.0135 point. Given the shape of the standard normal distribution,
Perceived privacy concerns 5.1793 1.2381 we, therefore, havé&v’(.) < 0, N”(.) > 0, N"’(.) < 0in
Shopper social interaction 3.9203 15849 the approximation, so that (with < 0, > > 0, h* < 0)
orientation P- > P*. Sincet* > tc, the P-value calculated from the

true ¢ distribution in terms oft*, say P**, must be such that
Low consumer awareness 3.4740 1.2026 P** < P*.In sum, it follows that if any null hypothesi$; = 0

in the regression model is rejected on the basis of a biased
computed valugc-(Pc < «), a fortiori it would be rejected
Equation (1) can, therefore, be interpreted as a reduced foigith respect to the true valug”** < P* < P < a). Inthe
thereby excluding the possibility of endogenous regressor or pposite case where the null hypothegsis= 0 is not rejected,
multaneous equation bias in ordinary least squares (OLS) egthwever, thougP- > «, sincePc > P* > P** an element
mation. of ambiguity would be present in the statistical inference.

A. Overall Results B. Hypotheses Testing and Interpretation

OLS regression results are presented in Table IV.Alalue From Table 1V, the following conclusions follow from the
of 19.260(P = 0.000) supports the conclusion that overallregression analysis.
(1) provides a statistically significant fit to the data. Though the 1) Perceived poor shopping comparability significantly in-
regressionk? of 0.57 indicates that 43% of the data variatiomreases (in the statistical sense) individual unwillingness to buy
was unexplained, this result can be interpreted by referringdonsumer goods over the Interngt & 0.249, P = 0.000).
the influential argument that the effects of technological change2) Perceived shopping inconvenience significantly increases
can be fruitfully analyzed in terms of demand and supply [12]in the statistical sense) individual unwillingness to buy con-
Given that under the present approach actual demand and sugpiyer goods over the Internét (= 0.345, P = 0.000).
factors such as price and cost differentials and the life-contentinterpreting unfavorable consumer perceptions of shopping
of shopping [26] were deliberately excluded from the regresemparability and shopping convenience as demand-side ob-
sion equation, a relatively low? is, therefore, what should bestacle factors, our results imply the existence of empirically im-
expected. (Interestingly, ouR? value suggests that in a moreportant (translated and notionally matching) supply-side hurdles
complete general equilibrium model of Internet B2C e-come Internet B2C e-commerce in these areas. In sum, therefore,
merce, demand-side and supply-side considerations would afpotheses H1(a) and H1(b) are supported by the survey data.
fect consumer intentions with approximately equal weights). Individuals seeking comparative information on prices,
It should also be noted that though actual demand and supptpducts, and shops prefer greater convenience, speed, and
variables are excluded from the regression equation, since tlogyportunities to discover bargains and advantages before

are independent of the supply-hurdle variab{és,, ..., X9} purchase. The Likert score for poor perceived shopping com-
and are, therefore, orthogonal to the latter, the OLS estimatparability (Table 1l: mean= 4.0217, s.d. = 1.1737) further
{bo,b1,...,bg} remain unbiased [21]. supports the implication that, competition from traditional

Though as a result the disturbance variance in (1) is over-egops notwithstanding, Hong Kong’s Internet e-vendors have
timated in the mean [21], any downward bias in th&tatistic not sufficiently catered to these requirements. One reason
does not affect statistical inference in the cases of interest,nray be that since the Internet B2C e-market is still in an
which particular hypotheses presented in Section Ill are suptroductory stage, online product choice is limited. The ready
ported by the data. To see this, let us writgefor the t-value accessibility of physical stores would tend to further shift
computed from the regression, which would in turn provide theerceived shopping comparability in their favor. As regards
lower limit of the integral determining the corresponding (conperceived shopping inconvenience, given easy physical market
puted) P-value in terms of the biased sampling distribution odiccess and the intentional-mode life style of many Hong Kong
tc, say Po. Though the biased sampling distribution#gf is consumers, any failure in this respect would deter individual
unknown, given a sample size 138 it would be valid to re- willingness from e-shopping over the Internet. These find-
place the trug distribution by the normal distribution. More-ings may explain a recent report that “business-to-consumer
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TABLE Il
RESULTS OFRELIABILITY ANALYSIS
Sample size Number of items Cronbach a
Perceived poor 138 3 0.902
shopping
comparability
Perceived 138 3 0.836
inconvenience
Perceived low 138 2 0.798
empathy
Perceived low 138 3 0.633
tangibility
Perceived 138 2 0.680
uselessness of
information
Perceived 138 6 0.923
transaction
insecurity
Perceived privacy 138 4 0.856
concerns
Shopper 138 2 0.923
characteristics
Low consumer 138 4 0.703
awareness
Intention not to e- 138 3 0.667
shop over Internet
TABLE IV merce in these areas. In sum, therefore, hypotheses H2 and H3
REGRESSIONRESULTS are supported by the survey data.
Dependent | Independent |OLS coefficient Pvalue . Since itis indicated that privacy !s an impo_rt.ant co'nsideration
variable variable by in Internet usage, our results contribute empirical evidence to re-
Xo -1.142 0.05 search on consumer concerns in this area [30], [37]. Although
Y X 0.249 0.000 e-vendors frequently claim safety in Internet transactions per-
X, 0.345 0.000 ceived insecurity was found to be high (Table II: mean Likert
X; 0.008 0.91 score= 5.182, s.d.= 1.0135), further supporting the implica-
X4 -0.008 0.929 tionthat consumers in Hong Kong are particularly anxious about
Xs -0.027 0.704 safety when buying online. Computer-related criminal offenses
X 0.180 0.023 in Hong Kong—which mostly involved hacking and obtaining
X7 0.189 0.007 property by deception—rose more than 700% by value in the
X3 0.185 0.000 one year from 2000 to 2001 [42], [44]. In the light of such fig-
X9 0.131 0.038 ures, the finding that perceived transaction insecurity and per-

ceived privacy concerns represent important deterrents to con-
) ) sumer willingness comes as no surprise.
commerce was not catching on in Hong Kong” [40] and why, gy shopner orientation toward social interaction significantly
despite its high-technology organization, Admart failed ifhcreases (in the statistical sense) individual unwillingness to
the face of competition from traditional supermarkets W'tB—shop over the Interneby = 0.185, P = 0.000). It fol-
widespread branch networks and strategically located smg|s that if the proportion of recreational consumers is high,
grocery shops. an empirically important (translated and notionally matching)

3) Greater perceived transaction insecurity significantlypply-side hurdle would emerge to hinder the development of
increases (in the statistical sense) individual unwillingness jiternet B2C e-commerce. Hypothesis H4 is, therefore, sup-
e-shop over the Internelid = 0.18, P = 0.023). ported by the survey data.

4) Heightened perceived privacy concerns significantly 6) Low consumer awareness significantly increases (in the
increases (in the statistical sense) individual unwillingness &gatistical sense) individual unwillingness to e-shop over the In-
e-shop over the Interneli{ = 0.189, P = 0.007). ternet o = 0.131, P = 0.038). Interpreting knowledge inad-

Interpreting perceived transaction insecurity and perceivequacy as a demand-side obstacle factor, our results imply the
privacy concerns as demand-side obstacle factors, these regiistence of an empirically important (translated and notionally
imply the existence of empirically important (translated and noaatching) supply-side hurdle to Internet B2C e-market develop-
tionally matching) supply-side hurdles to Internet B2C e-conment in this direction. Hypothesis H5 is, therefore, supported by
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the survey data. This finding can be partly or wholly explained Following Liao and Cheung [26], setup and other supply-re-
by a characteristic of Hong Kong consumers we observed durilaged costs of Internet access and usage are parametrized in the
the survey—they are not adventurous and are conservativedonstant in (1). The regression resiyt= —1.142, P = 0.05

ward high-technology shopping. As a result, scanty knowled¢&able II) and its negative sign can, therefore, be readily inter-
of online shopping tends to instil a strong feeling that the indpreted. In particular, a rise in any of the parametric magnitudes
vidual is not in control. Subject to further investigation, we sugrvould increase the opportunity cost of not exploiting the In-
gest that (other things being equal) the more acute is this percegnet more fully, which would in turn reduce individual inten-
tion the slower would be the market acceptance of Internet B2Gns not to e-shop over this medium.

e-shopping. Given the rapid diffusion of IT knowledge, how-
ever, the effects of low consumer awareness are not likely to
persist. Though the present result is at variance with Kyeong
and Mee [25], the difference is, therefore, likely to vanish with

V. MANAGEMENT |IMPLICATIONS AND
CONCLUDING OBSERVATIONS

time. This paper suggests that empirically significant supply-side
7) With regard to low perceived empathy (= 0.008, P = hurdles exist to hinder the development of Internet B2C
0.91), low perceived tangibilityi{y = —0.008, P = 0.929), e-commerce in technologically-following economies like

and the perceived uselessness of informatign£ —0.027, Hong Kong. Demand-side obstacle factors in the form of per-
P = 0.704), the P values in each case were found to be greateeived poor shopping comparability, shopping inconvenience,
than the 5% and 2.5% levels of significance. Hypotheses H1(ttgnsaction insecurity, privacy concerns, orientation toward
H1(d), and H1(e) are, therefore, not supported by the survggcial interaction and low awareness on the part of consumers
data. Interpreting perceived poor e-vendor performance with iply that serious potential supply-side problems exist for
gard to empathy, tangibility, and usefulness of information dsternet e-firms, especially at the outset. Unless these issues are
demand-side obstacle factors, our results imply that empiricafigdressed in the immediate future, the likelihood of successful
important (translated and notionally matching) supply-side hunternet B2C e-market take-off would be small.
dles are not present to hinder the development of Internet B2CThough the different supply-side hurdles present problems
e-commerce. However, it should be pointed out that the prfer marketing, innovation, and engineering managers in Internet
vious cases, in which the null hypothesgs= 0, 3, = 0, and e-firms, in many cases the answers are implied in part or in
B35 = 0 are not rejected by the data, are subject to the ambiguitrole by our findings. Economic reasoning suggests that com-
in statistical inference discussed in Section V.1. Given the largarative advantage conferred by the Internet must be exploited
P-values in question, this caveat is especially noteworthy. to create value over traditional competitors. This is especially
Our result regarding e-vendor information differs fronthe case along the directions and order of priority indicated by
Swaminatharet al. [45]. In addition to ambiguous statisticalthe statistical significance of the regression coefficiép{é =
inference, one reason may be that people in Hong Kong...,9), which can be usefully interpreted as impact multi-
already enjoy ready access to comprehensive consumer proghliers of management initiatives to reduce supply-side hurdles.
information through traditional channels such as advertisinglith regard to perceived shopping inconvenience, this suggests
magazines, or simply by easy rummaging in neighborhodadcusing on items with low brick-and-mortar accessibility, coor-
shops. The Internetis, therefore, just one more way to searchdarated with well-organized and comprehensive online product
product information. In such a situation, it is not surprising toategorization and user-friendly consumer—vendor interfaces.
find that the information supplied by Internet e-vendors exertd@eally, it should require only a few mouse-clicks to locate any
slight impact on consumer intentions. This would especially ligem of interest and view it onscreen. As shown in Fig. 2, the
the case at the outset, when online product variety is relativéhlgpact multiplier of such an initiative is estimated to be 35%
limited. As regards low perceived empathy and low perceivét, = 0.345), thereby ranking it first in order of effect (other
tangibility, though the ratings obtained from the survey respotiings being equal).
dents were high (more negative) in this regard (Table 1l: meanPerceived shopping comparability can be improved by
Likert scores= 4.3877 and 6.1618, respectively), regressiomreater variety in product choice over the Internet (in the midst
analysis showed that these perceptions did not materially affe€tproduct line specialization) and by reducing the time and
unwillingness. Though this finding is opposite to Vellidd effort to obtain comparative information, e.g., through the in-
al. [49], one reason (in addition to ambiguity in statisticairoduction of virtual displays designed to enable individuals to
inference) may lie in the things consumers currently prefguickly and meaningfully compare goods and services. On-site
to buy online in Hong Kong—particularly small householgpromotions and sequenced recommendations (the week’s top
goods, groceries, and entertainment tickets [40]. Empathy dimes in terms of sales, replacement dates, forthcoming innova-
tangibility with regard to such products are not so importatibns, and so on) would increase the e-storefront’s attractiveness
as compared to clothing and footwear, which are populariynd titillate the desire to buy. Since consumer-vendor interac-
purchased over the Internet elsewhere. It is, therefore, not ¢ioh in the case of goods requiring “touch and feel” handling
of place to find that in Hong Kong, consumers worry littldbefore purchase is not as immediate or as real compared to the
about empathy and tangibility when deciding whether or nehop counter, comparative advantage considerations suggest
to shop online. The implication follows, however, that whethat Internet e-firms should concentrate on things which suffer
product popularity changes, so would the importance attacHedst from quality uncertainty under asymmetrical information
to these two factors. (the “lemon” problem). From Fig. 2, the estimated impact
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b;=0.249, P =0.000
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Perceived inconvenience (Xz)

b,=0.345, P = 0.000

Perceived low empathy (X3)

b; = 0.0008, P =0.91

b, =-0.008, P =0.929

Perceived low tangibility (Xy)

bs =-0.027, P =0.972

Perceived uselessness of
information (Xs)

bs=0.18, P=0.023

Perceived transaction
insecurity (Xs)
4 \ 4
Perceived b7=0.189, P = 0.007 Intention not to e-shop
privacy concerns (X7) » over Internet (Y) <
A A

Negative shopper
characteristics
(Xa)

bg=0.185, P =0.000

by=0.13}, P =0.013

Low Consumer Awareness

(Xo)

Fig. 2. Empirical framework of supply-side hurdles to Internet B2C e-commerce.

multiplier associated with perceived shopping inconveniendeiction of discussion clubs and chat rooms serviced by dedi-
is 25% (1 = 0.249), so that efforts to reduce this supply-sideated customer relation officers would be effective ways to en-
hurdle rank second in order of effect (other things being equatance the social interaction aspect of Internet e-shopping. Fig. 2

The empirical significance of perceived transaction insecurighows that the estimated impact multiplier of such an effort is
and perceived privacy concerns carries the lesson that it is iobese to 20%#s = 0.185), translating to third position in order
perative for the Internet e-shop to increase safety, particuladfeffect (other things being equal).
over the protection of personal and financial information and To increase consumer awareness, the Internet vendor can
the accurate processing and delivery of orders. A campaigndistribute free e-shopping guides and promote its advan-
advertise the ready availability and effectiveness of safeguatdges through hands-on demonstrations in booths and stalls
and guarantees would be useful, the more so if support is forgtrategically located along high street (especially next to
coming from banks and the monetary authorities. From Fig. [2rge traditional department stores). From Fig. 2, the impact
it is seen that the impact multipliers in question are estimatealltiplier of an initiative of this nature is estimated to be 13%
to be about 20%ib¢ = 0.18, b7 = 0.189), jointly ranking them (by = 0.131): viz. fourth in order of effect (other things being
third in order of effect (other things being equal). equal).

Our empirical findings regarding the significance of shopper Interestingly, Fig. 2 shows that efforts on the part of Internet
characteristics should prove useful to managers planning to segirms to reduce perceived transaction insecurity and perceived
ment the market, retain and enhance client loyalty, and targeivacy concerns and to shift shopper orientation in their favor
prospective customers, and also for the ultimate introductionafe approximately equal in impact on consumer unwillingness
one-to-one e-shopping over the Internet. In particular, the intrg20%). Since the survey data were obtained on the assumption
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of a notional supply side, cost features prominently among the TABLE V

ceteris paribugonditions attached to each impact-multiplier re-

MRS BETWEEN EMPIRICALLY SIGNIFICANT SUPPLY-SIDE HURDLES

sult. Further research can, therefore, be usefully directed to e aiables

MRSy

tablishing whether and how the order of effectiveness among th

different management initiatives would change when margina g, ... comparability (x,)

costs are taken into account. In the same way, it would be INterpyceived transaction insecurity (Xe): Perceived

esting for further research to pursue the question of whether e<qo; shopping comparability (x,)

timates of the impact multipliers (regression coefficients) Would perceived privacy concerns (X): Perceived poor

vary as the time, place, and data vary. The answer may allow Ushopping comparability (X)

to further understand the special situation of small technologi-shopper social interaction orientation (Xs):

cally-following open economies like Hong Kong. Perceived poor shopping comparability (Xy)
Our regression results yield an implication of particular Low consumer awareness (Xs): Perceived poor

interest to engineering managers. The coefficient ratjgs;

allow numerical comparison between the different supply-sidePerceived transaction insecurity (Xe): Perceived

hurdles (as defined) in terms of the marginal rates of sulb-shopping inconvenience (X2)

Perceived inconvenience (X,): Perceived poor

shopping comparability (X,)

Perceived privacy concerns (X7): Perceived

MRSz] = blsz =0.721

MRSG[ = b]/b6 = 1383

MRS71 = b[/b7 = 1317

MRSs; = bi/bg = 1.346

MRS91 = b]/bg =1.901

MRSs; = by/bs =1.917

MRS72 = bz/b7 =1.825

stitution MRSyj(j,k = 1,...,9,k # j), under theceteris
paribuscondition that consumer unwillingness is held constantshopping inconvenience (X;)

[27]. In particular, MRS estimates yield operational infor- Shopper social interaction orientation (Xs):
mation regarding the substitutability of improvements with Perceived shopping inconvenience (Xz)
regard to different supply-side hurdles. For example, holdingl" consumer awareness (X,): Perceived shopping
consumer unwillingness constant, if the Internet e-firm is feonverience X2

able to bring about a reduction in poor perceived shoppinc e
comparability (X, ), this would be equivalent in effect to an """ meewriy X0
increase in perceived shopping inconveniefi&g) given by
MRSQl = bl/bz = 0.72.

Combined with accounting data, MRS calculations would
allow the Internet e-firm to determine the benefits of an effortto g, .1 ivteraction orientation %y
incrementally mitigate a given supply-side hurdle in the mediumyp,, cived privacy concerns (x;)
run, relative to the cost of doing so. The economic-engineering . consumer awareness (Xs): Perceived privacy
efficiency principle of equal technical and financial substitu- concems x,)
tion at the margin can then be given numerical content withOUILow consumer awareness (Xs): Shopper social
the problem of estimating the Internet e-firm'’s production func- interaction orientation (Xs)
tion, which (as is generally the case in technology-based inno=
vations) would involve difficult-to-measure output displaying

qualitative as well as quantitative characteristics. In particuldfom our first survey: see Section IIl.) Finally, it should be
since data on supply-side hurdles were translated from sury@ted that since traditional shopping is introduced as a given
responses regarding negative individual perceptions and urfgference position in the discussion, further effort is required
vorable shopper characteristics interpreted as obstacle fact@gSntroduce it as an endogenous variable in a general analysis
consumer unwillingness conveniently enters as a scalar prayconsumer behavior in the market for consumer goods. In
for many-dimensional output in MRS calculations. Estimatgsarticular, innovations on the part of traditional shops would
of the MRS between the remaining supply-side hurdles are digeate additional (and higher) supply-side hurdles for Internet

played in Table V. By virtue of significant empirical supportg2cC e-firms, requiring even more intensive efforts from the
supply-side changes initiated by the Internet e-firm on the basdster to compete.

of this information are more likely to be viewed as a rational ef-
fort to reduce obstacle factors on the demand side, and so would
be met with an increase in consumer unwillingness.

Though the management initiatives discussed previouslyThe authors would like to thank W. Zangwill, University of
involve the allocation of substantial resources to the Intern€hicago, Chicago, IL, the Guest Editors, and two anonymous
e-firm’'s marketing, innovation, and engineering departeferees for their helpful comments and criticisms.
ments, the costs involved are not likely to be prohibitive for
technologically-following organizations. This consideration
notwithstanding, the transfer and adoption of technology must
be appropriate to the applications at hand. In particular, systemé&!] D- A. Aaker, V. Kumar, and G. S. DayMarketing Research7th
designed in technologically-leading areas like the U.S. and,, oo , e York Wiley, 2001. B ,

[2] G. Akerlof, “The market for ‘Lemons’: quality uncertainty and the
the European Union for use in geographically large markets

MRSg, = by/bg = 1.865

MRSQZ = bz/bg =2.634

Perceived privacy concerns (X5): Perceived

MRS75 = b6/b7 =0.952

Shopper social interaction orientation (Xg): MRSgg = bg/bg = 1.021
Perceived transaction insecurity (Xe)
Low consumer awareness (Xo): Perceived MRSy = bg/bg = 1.374

transaction insecurity (Xs)

MRSg7 = b7/bg =1.021

MRSg7 = bs/bg = 0.721

MRSgs = bs/bg =0.721
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