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BENCHMARKING FOR DESIGN EVALUATION
OF CORPORATE WEB SITES
A Study

MAMATA JENAMANI, PRATAP K.J. MOHAPATRA, AND SUJOY GHOSE
Indian Institute of Technology Kharagpur, India

The objective of the current work is to study the design features of Web sites of a number of corporate
majors and develop design benchmarks. We analyze the features of Web sites of some of the top per-
forming companies from the US Fortune 500 list dealing with various categories of products - con-
sumer durables, consumer non-durables, industrial products, and services. We show the differences
that exist in the site design of these companies insofar as the inclusion of these features are concerned.
We derive weights signifying the importance the site designs have assigned to various functional and
non-functional features. These weights are used in two ways: (1) to provide benchmarks to evaluate the
design of any corporate Web site, and (2) to find out the site evaluation index (SEI) of any Web site for
comparison with the benchmark. We show how such benchmarks can be used for the overall design
evaluation of a Web site, taking Indian Web site as an example. We analyze the features of the Web
sites of a number of top performing Indian companies in each product category and compare them
with those of the Web sites of the corresponding companies from the US Fortune 500 group.

KEYWORDS: Corporate Web site design, categories of products, functional features, non-functional features,
tests of hypothesis, comparison of Web site features, site evaluation index, design benchmarks.

INTRODUCTION cient medium for marketing communication

(Berthon, Pitt, & Watson, 1996; Hoffman &
The content and the design of Web sites is a Novak, 1996) and suggest that a considerable
matter of great concern for any company. amount of effort is needed to be expended to
Many authors consider a Web site as an effi- formulate a marketing strategy (Shankline &
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Griffith, 1996), starting from advertising to
product distribution. Many argue that the Web
can be used as a suitable marketing tool for
consumer products (Subramanium, Shaw, &
Gardner, 2000; Lohse & Spiller, 1998), aswell
asfor industrial products (Honeycutt, Flaherty,
& Bennassi, 1998), and services (Pitt, Berthon,
& Watson, 1999). The fundamenta differ-
encesin characteristics that exist in these cate-
gories of offerings should be reflected in the
content and the design of the corresponding
Web sites. In this paper we have adopted a
‘follow-the-leader strategy’ to extract thefunc-
tional and non functional features required to
be present in a corporate site. PAlmer & Grif-
fith (Pamer & Griffith, 1998) conducted a
study in spring 1997 on the Web sites of asam-
ple of US Fortune 500 companies to show the
trend in Web site design. There, they argue that
US Fortune 500 is the most likely group to
have utilized the widest array of technologies
and innovationsin their Web site design. Influ-
enced by the idea we have considered Web
sites of asample of these companiesto prepare
benchmarks for Web site design. The purpose
of thispaper isto study the recent trendsin cor-
porate Web site design, prepare benchmarks,
and evaluate Indian Web sites based on theses
benchmarks.

According to a survey by Nasscom
(National Association of Software and Service
Companies), Indias Internet subscribers
increased from a meager 0.14 million in
November 1998 to over 1.8 million by 31
December 2000. The number of Internet users
also increased considerably from 0.7 million to
5.5 million during this period (www.nass-
com.org/ it_industry/ecomm_survey.asp). The
survey projects that these figures will increase
to 10 million and 30 million for number of sub-
scribers and Internet users respectively during
2003-04. The total volume of e-commerce
transactions in India was about Rs. 4,500 mil-
lion in 1999-2000. The Nasscom survey
revealsthat e-businesstransactionsin Indiaare
expected to exceed Rs. 23,000 million in
2000-01 and go up to awhopping Rs. 4,00,000
million in 2003-04 (www.nasscom.org/

it_industry/int_survey.asp). It isimportant that
Indian companies are prepared to take advan-
tage of this scenario. Center for Monitoring
Indian Economy (CMIE) brings out every year
alist of top performing Indian companies. We
have selected a sample from this group for our
study. In this paper we have presented the
result of a survey conducted on the features
offered by the Indian Web sites. We have also
evaluated these sites against the proposed
benchmarks.

BACKGROUND OF THE RESEARCH

Recently a number of studies have addressed
the design of Web based e-commerce systems
and identified many different design features
(Huizingh, 2000; Palmer & Giriffith, 1998;
Liang & Chen, 2000; Jahng, Jain, & Rama-
murthy, 2000). Palmer and Griffith (1998)
suggested the design to be a combination of
marketing functions and technical characteris-
tics like the use of multimedia. Huizingh
(2000) differentiates design from that of the
information content. Design, in his definition,
has three dimensions: quality of navigation
structure, multimedia capabilities and the pre-
sentation style. Evans and King (1999), in their
Web site assessment tool, consider five cate-
gories of factors. home page, overal site
design and performance, text content,
audio-visual elements, and interaction and
involvement. Clearly, unlike Huizingh (2000),
he has separated multimedia features from the
other design factors. His definition of design
aso includes the capability of the hardware
and networking infrastructure needed to estab-
lish an e-commerce site. Liang and Chen
(2000), on the other hand, distinguish between
Web site design, site design tools and infra-
structure for Web site hosting. Their perspec-
tive of design includes content and interface
design style. Paynter et al. (2001) use a Web
site evaluation model (Whiteley, 2000) which
takes 4 categories of factorsinto consideration:
Information, Transaction Services, Trust, and
Non-Functional requirements. Information
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factors are company information, consumer
information, and product information. Trans-
action Services includes negotiation, order
payment, delivery and after sale service, and
help. Trust elements are legal disclaimer, pri-
vacy statement, and security. The non-func-
tional requirements include aesthetic effect,
ease of use, innovation, and community.
Zhang and Cao (2001) distinguish among the
design perspectives, objectives, dimensions,
and techniques between human-machine Web
interface designs for electronic commerce.

All these studies unanimously admit that
the success of agood Web sitedesignisin pro-
viding a user-friendly environment to the
e-customers. Most these studies separate site
design from the infrastructure and tools neces-
sary to develop such an environment. Jahng et
al. (2000) even suggest a model for an effec-
tive e-commerce environment. They use the
social-presence theory and tele-presence the-
ory for creating such user-friendliness. We feel
that to create such an environment, there is a
need for an exhaustive list of features and a
suitable classification system. There is aso a
need for benchmarks to evaluate the design of
the existing sites and to serve as a framework
for upcoming e-commerce sites.

SELECTION OF THE SAMPLES

We have selected the Web sites of a group of
77 companies from the first 200 of the US For-
tune 500 group of companies (as on January
2001) to serve as arepresentative set to prepare
benchmarks for corporate Web site design.
Based on their market offerings we have cate-
gorized these companies into four sub-groups:
consumer durables, consumer non-durables,
industrial products, and services. The sample
sizes from these sub-groups are 14, 20, 21 and
22 respectively.

We have also selected agroup of 71 compa-
nies from the top 200 of the CMIE list (as on
January 2001) for the study. They include 20,
11, 23 and 17 companies from consumer dura-
bles, consumer non-durables, industrial prod-
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ucts, and services category respectively. The
lists of two groups of companies are given in
Appendix 1. The survey started in March 2001
and continued for 2 months.

Some of the companiesin each list are con-
glomerates dealing with multiple strategic
business units and various types of product
offerings. These companies have been
included in sub-groups depending on their
major products or industry types as they have
been entered in the US Fortune 500 and the
CMIE list. For example, Boeing produces
apparels and toy airplane models besides pro-
ducing aircrafts. We have considered it as a
company dealing with industrial products
rather than a company dealing with consumer
durables.

A comprehensive feature analysis of indi-
vidual Web siteisdifficult as each site consists
of many static pages and is capable of generat-
ing alarge number of dynamic pages depend-
ing on avisitor’s queries. While searching for
requisite features we have restricted our study
to the home page and the pages that are within
10 mouse clicks away from the home page.

SELECTION OF WEB SITE FEATURES

We reiterate that there exist many definitions
of Web site design and many classification
schemes for Web site features. We define the
design of aWeb site to be a set of features that
a site might contain. We have identified 34
features for design and feature anaysis of a
corporate Web site. The entire set of featuresis
further classified into two broad categories:
Functional features and Non-functional fea-
tures.

Our classification scheme is influenced by
the ideas of reguirements engineering.
Requirements engineers define functiona fea-
tures of a product as the fundamental reason
for a product’'s existence. Non-functiona
requirements are defined as the properties that
aproduct must havein order to do what it must
do (i.e. functional requirements) (Robertson &
Roberson, 2000). Borrowing this concept we
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define the functional features to be a basic set
of activities and purposes for the Web site's
existence. Non-functional features are a set of
elements that help to perform these activities
and achieve these purposes.

Functional features are further classified
into marketing features and informative fea-
tures. Marketing features are classified under
McCarthy’s well-known 4 Ps—Product, Price,
Place of Distribution, and Promotion. Informa-
tive features present the information that a
company needs to announce to its customers,
future customers and public. Non-functional
features are further classified as presentation
features and accessibility features. Presenta-
tion features, like multimedia features, graph-
ics and text, are the tools, which a site uses to
present its functional features to its visitors.
Accessibility features help to enhance naviga-
bility, improve quality and locate functional
features offered by the site.

Table 1 givesan exhaustivelist of al the 34
features considered in the study and Appen-
dix-2 defines these features. Various authors,
for the purpose of their work, have already
considered some of these features or have cited
the importance of these features. The refer-
ences to the features considered by other
authors are indicated in Table 1. Two addi-
tional features, not mentioned by any other
author in the past, but considered in this study
after conducting a preliminary survey of the
Web sites, are star-marked in Table 1. They
are: career and investor relations. Career
opportunities in the form of current job open-
ing information through the Web sites help to
draw the attention of the prospective candi-
dates worldwide and serve as aform of public
relation. Company’s declaration of its finan-
cial statements and stock quotes through
investor relations is likely to draw more
investment from the public. In the results sec-
tion we shall show that these two features
appear among the list of most important fea-
tures of aWeb site.

All the features, other than advertisement,
page size, graphics size, foreground color, and
background color, are measured in a Yed

No-type binary scale, to indicate the presence
or absence of afeature. Advertisement is mea-
sured using a 4-point scale: 0-nil, 1-minimum,
2-moderate, and 3-extensive. The extent of the
advertisement was judged by (1) the number of
products advertised and (2) the amount of
space devoted for advertisement in a page.
Page size and graphics size are measured in
terms of kilobytes. Foreground color and back-
ground color are measured subjectively, using
an 1l-point scale. This scale is meant to
emphasize the presence of Red, Green, or Blue
(RGB) color in the Web site. In this scale 0
(zero) is assumed to be pure white, 10 to be
pure black, 1, 2, and 3 to be green shades, 4, 5,
and 6 to be blue shades, and 7, 8, and 9 to be
red shades.

For the purpose of benchmarking, however,
advertisement is measured in the Yes/No
binary scale and the features, page size, graph-
ics size, foreground color and background col-
ors, areignored.

RESULTS AND ANALYSIS

The results of the study are analyzed in three
different ways:

1. Inter-Category Feature Comparison for
US Fortune 500 Group.

2. Establishment of feature weights and
site evaluation index.

3. Comparison of Indian and US Fortune
500 Web Sites.

Inter-Category Feature Comparison
for US Fortune 500 Group

Feature Comparison Based on a Binary
Scale

Many researchers (for example, Liang and
Chen, 2000) have argued that characteristics of
a product should be a dominant consideration
in a site design. In this section we test a
hypothesis that the functional features of the
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Web sites of various categories of companies
are likely to differ from one another whereas
the non-functional features are not. To test our
hypothesis, the data has been analyzed to show
the degrees of differences that exist among
various categories of companies on individual
features. Table 2 gives the results of a
chi-square test performed on each feature indi-
vidually for al the four categories of compa-
nies to test the null hypothesis that group
means are equal against the alternative hypoth-
esis that at least two of them are different. In
Table 2 the p-values indicate the level of sig-
nificance a which the hypothesis can be
rejected. It can be seen that ten features,
namely price, deader locator, link to country
sites, online ordering, virtual community, cus-
tomer support, privacy statements, investor
relations, sales promotion, and link to e-mar-
kets or e-business sites, differ at a level less
than or equal to 0.05.

Of the ten remaining features, four features,
namely market research, customer feedback,
legal notice, and FAQs appear in very less
number of compani es and make the chi-square
test very trivia. The five functional features,
which do not differ with regard to their appear-
ance among the categories of companies, are:
link to brand site/product page, profile, adver-
tisement, career, and news & event. Perhaps
these features are a minimal requirement for
any Web site design and are independent of the
product category. In the next section we shall
show that they indeed appear among the most
important features of any Web site.

Our belief that, in genera the non-func-
tional features do not differ from one another is
confirmed by the fact that p-values for the
non-functional features, other than use of
frames, are much greater than 0.05.

Besidesthe above observations anumber of
other observations can be made on the results
in Table 2. Link to brand sites/product page
and profile, two functional features, appear in
more than 85% of the sites in each category,
whereas market research is the least observed
feature and appearsin less than 5% of the sites.
Among the non-functional features, presence

397

of interna links is 100% in all the sites, indi-
cating that all the sites contain many numbers
of pages and are fairly navigable. The use of
real-time interactivity and use of audio and
video are sparse.

Extent of Advertisement Based on a
4-point Scale

Figure 1 shows the advertising pattern in
each industry. Majority of the consumer dura-
ble companies (about 60%) go for moderate
level of advertissment. The consumer
non-durable companies appear to be unclear
regarding the effectiveness of advertising as
the advertising pattern represents a uniform
distribution. None of the industrial product
companies goes for extensive advertisement.
Most of these companies go for either moder-
ate (about 52%) or low (about 33%) advertis-
ing. Advertising scores for service companies
display a normal distribution with about 78%
of the companies going for low to moderate
advertisement.

Extent of Text, Graphics, Foreground
and Background Color

Assuming that the server speed of all the
companies is same, the amount of graphics per
home page is directly proportiona to the time
to connect to that site. Amount of text is an
indication of the content richness of asite. The
mean and standard deviation for text for al the
77 companies taken together are 21.75 KB and
16.62 KB respectively. Similarly for graphics,
the mean and standard deviation are 64.09 KB
and 38.03 KB respectively. The high variabil-
ity of these features with respect to their aver-
age values indicates the absence of any
standard and the influence individual designer
can cast on the Web site design.

Figure 2 shows the pattern of use of fore-
ground and background colors in the sites. For
all the companies taken together, white (zero,
0) appears to be the most favored background
color (75%) with light blue (4) as the most
widely used foreground color (39%), followed
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TABLE 2
Between-Category Design Differences: Results of Chi Square Test

Consumer  Consumer  Industrial
durables  non-durables  products Services
(N=14) (N=20) (N=21) (N=22)

p value
Features % % % % (df =1)
Functional Features
Price 92.9 30 4.76 82 0*
Link To Country Sites 100 20 38.1 18 0*
Online Ordering 85.7 30 4.76 77 0*
Customer Support 64.3 10 9.52 68 0*
Link To E-Market/ E-Business sites 0 0 52.4 18 0*
Sales Promotion 28.6 15 0 55 0.0003*
Investor Relation 64.3 90 95.2 50 0.0016*
Privacy statements 78.6 35 38.1 73 0.009*
Virtual Communit! 28.6 5 0 4.5 0.0133*
Dealer Locator’ 28.6 5 19 41 0.0465*
Contact 92.9 55 66.7 82 0.062
Link To Brand Sites/ Product page 100 85 95.2 95 0.3084
Market Research? 0 5 0 0 0.4093
Profile 100 95 100 100 0.4093
Advertisement 92.9 80 85.7 95 0.4164
Customer Feed Back? 7.14 5 9.52 18 0.5252
FAQs2 14.3 25 9.52 14 0.5692
Career 85.7 75 76.2 86 0.7151
News & Events 78.6 90 90.5 86 0.7358
Legal Notice? 28.6 30 38.1 32 0.9276
Non-Functional Features

Frames 0 15 0 0 0.0307*
External Links 0 10 33.3 23 0.0561
Site map 28.6 65 33.3 41 0.1125
Audio 0 10 0 0 0.119
Site Search 78.6 70 90.5 68 0.3025
Free Site Evaluation Offer 0 5 0 0 0.4093
Flash 21.4 10 4.76 9.1 0.4593
Video 0 5 4.76 0 0.6138
Real-time Interactivity 0 0 0 0 NA
Internal Links 100 100 100 100 NA

Notes: N indicates sub-samples size.
Yes indicates total number of samples having the feature in the specified category.
*p values are < 0.05. For these features, the hypothesis of equal means is rejected.
1 p values are < 0.05, and frequency in all the cells are less than 50 %.
2 p values are > 0.05, and frequency in all the cells are less than 50 %.
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by red (8, 25%). According to an Internet site
(http://www.colorvoodoo.com), white repre-
sents purity, precision, and innocence, while
blue symbolizes trust, conservatism, security,
and order.

Establishment of Feature Weights and
Site Evaluation Index

We have seen in the earlier section that the
functional features differ in various categories
of companies whereas the non-functional fea-
tures do not. So we have prepared benchmarks
for functional features separately for each
company category. Benchmarks for the
non-functional features have been proposed
considering all the companies together.

Importance Weights of the Features

We propose aweighting scheme to find the
relative importance assigned to each feature by
the US Fortune 500 companies. We calculate
theimportance weightsfor each of the 20 func-
tional featuresin Web sites of a particular cat-
egory of companies, by dividing the number of
occurrence of afeaturei (i = 1, .,.20) in the
Web sites of these companies by the sum of the
number of occurrences of the entire set of
functiona featuresin the Web sites of all com-
panies in that product category, and multiply-
ing by 100:

W = NOF; 100 for i=1,.,20
= BF ori=1,.,20.

where,

W isthe weight assigned to featurei.

NOF; is number of occurrences of functional
featurei in all Web sites.

OF is number of occurrences of all functional
featuresin all the Web sites.

The procedureisrepeated for al the catego-
ries.

Table 3 gives the weight of each functional
feature in each product category. It also ranks
the features in each product category based on
the weights associated with them. This table
also gives (in the last column) the average
weight of afeature for all the companies taken
together and the features are sorted accord-
ingly.

We make a Pareto analysis of the feature
weights in each company category. Here we
find out the highest-weight features, which
account for the cumulative weight of 70%. The
features, which contribute to 70% of the total
weight in each category, are star marked in
Table 3. These features are the following:

Consumer Link to brand sites/product page, Link to

Durables:  country sites, Profile, Advertisement, Con-
tact, Price, Career, Online ordering, and
News & events.

Consumer Profile, Investor relation, News & events,
Non-dura- Link to brand sites/product page, Adver-
bles: tisement, Career, and Contact.

Industrial  Profile, Investor relation, Link to brand
Products:  sites/product page, News & events, Adver-
tisement, Career, and Contact.

Services:  Profile, Link to brand sites/product page,
Advertisement, Career, News & events,
Price, Contact, Online ordering, and Pri-
vacy statements.

Thefeaturesthat are common to all the product
categories are: Profile, Link to brand sites/
product page, Advertisement, New & events,
Contact, and Career.

As mentioned earlier, the non-functional
features are treated for all the companies irre-
spective of product category. We calculate the
importance weight of a non-functional feature
j =1, .,.10) by dividing the number of its
occurrence in the Web sites by the sum of the
number of occurrences of the entire set of non
functional featuresin the Web sites of all com-
panies, and multiplying by 100:

NONF; _
W, = ONF = 100 for j=1,.,10.

where
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TABLE 3
Weights for the Functional Features
Consumer Consumer Non-
Durables Durables Industrial Products Services
Average
Web Site Features Weight Rank Weight Rank Weight Rank Weight Rank Weight
Profile 8.537 *1 121 *1 12 *1 9.129 *1 10.442
Link To Brand Sites/Product ~ 8.537 *1 10.83 *3 11.43 *2 8.714 *2 9.877
page
Advertisement 7.927 *2 10.19 *4 10.29 *4 8.714 *2 9.279
News & Events 6.707 *4 11.46 *2 10.86 *3 7.884 *3 9.228
Career 7.317 *3 9.554 *5 9.143 *5 7.884 *3 8.474
Investor Relation 5.488 5 11.46 *2 11.43 *2 4.564 9 8.236
Contact 7.927 *2 7.006 *6 8 *6 7.469 *4 7.600
Privacy statements 6.707 4 4.459 7 4.571 8 6.639 *6 5.594
Price 7.927 *2 3.822 8 0.571 11 7.469 *4 4.947
Online Ordering 7.317 *3 3.822 8 0.571 11 7.054 *5 4.691
Link To Country Sites 8.537 *1 2.548 10 4.571 8 1.66 12 4.328
Customer Support 5.488 5 1.274 12 1.143 10 6.224 7 3.532
Legal Notice 2.439 6 3.822 8 4.571 8 2.905 11 3.434
Sales Promotion 2.439 6 1.911 11 0 12 4.979 8 2.332
Dealer Locator 2.439 6 0.637 13 2.286 9 3.734 10 2.274
Link To E-Market/E-Business 0 9 0 14 6.286 7 1.66 12 1.986
Site
Frequently Asked Questions ~ 1.22 7 3.185 9 1.143 10 1.245 13 1.698
Customer Feed Back 0.61 8 0.637 13 1.143 10 1.66 12 1.012
Virtual Community 2.439 6 0.637 13 0 12 0.415 14 0.873
Market Research 0 9 0.637 13 0 12 0 15 0.159
100 100 100 100 100

Notes: Rank indicate the rank of a feature in the concerned category of companies
* marked features in each category add up to the 70 % of the total weight

W isthe weight assigned to feature .

NONF; is number of occurrences of non-func- TABLE 4
tional featurej in all Web sites. Weights for the Non-functional Features
ONF is number of occurrences of al Non-Functional Attributes wit
non-functional features in all the Web Internal Links 38.7%
sites. Site Search 29.6*
Site map 16.6*
Table 4 gives the weights for al the External Links 7.04
non-functional features. The non-functional Flash 4.02
features which contribute to 70% of the total Frames 1.51
weight for any commercial Web site are: Inter- Audio 1.01
nal Links, Site Search, and Site map. Inciden- Video 1.01
tally, these are the features that facilitate site Free Site Evaluation Offer 0.5
navigability. Interestingly enough, the authors Real-time Interactivity 0

had a similar experience during the Web site 100
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survey: The sites that provide site search and
Site maps make the site navigation easier by
alowing links to all the static pages that exist
inthe site.

Site Evaluation Index

The weights for the functional and the
non-functional features are now used to evalu-
ate the design of acorporate Web site. We pro-
pose that by using the weights corresponding
to the features present one can do an overall
design evaluation of any Web site. This
weighted sum, henceforth-called * Site Evalua-
tion Index’ (SEl), can serve as an indicator of
goodness of a Web site design. This index is
calculated separately for functiona and
non-functional features. The index for the
functional featureis given as:

20
SElfynctional = Y Wifi
i=1

where

20 isthe number of functional features,

w; is the importance weight of the functional
featurei,

fi = 1 or O depending on the presence or
absence of the featurei.

The index for the non-functional feature is
given as.

10
SEInon-functional = z ijj
i=1

where

10 isthe number of functional features,

w; is the importance weight of non-functional
feature]j,

fi = 1 or O depending on the presence or
absence of the featurej.

General Observations

Before ending this section, we like to make
the following general observations:

* Link to e-markets or e-business site of a
company is a feature observed only in
industrial products and services cate-
gory.

» Price for industrial products is most

often not displayed in the Net.

But for the consumer non-durable com-

panies, no other category of companies

use the Web as a tool for market
research.

Customer feedback isalow priority fea

ture in al the sites though the contact

information is of high priority. Thus the
companies seem to assume that the con-
tact address should be the same for all
the purposes. Authors speculate that this
type of approach will prevent the free
movement of email to the concerned
person in the company and will result in

a delayed response to the customer or

the perspective customer.

» Companies do not extensively use the
features available for media richness.
They might be avoiding such features
for the fear of increased page upload
time. Though some studies ( (Palmer &
Griffith, 1998; Evans & King, 1999) )
have highlighted the importance of the
media richness using audio, video and
graphics, the companies in our survey
give least importance to these features,
probably to avoid the time delay and to
decrease the network traffic.

Comparison of Indian and US Fortune
500 Web Sites

A Feature-wise Comparison

In this section we compare the Web sitefea-
tures of Indian companies with those of For-
tune 500 group of companies. First we find out
whether there are significant differencesin the
feature inclusions and then we find out if
Indian site under-stress or over-stress any fea-

ture(s).
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Differences in Usage of Web Site Fea-
tures. Since the functional features of the
Web sites vary depending on the type of the
product we compare the functional features
separately for each category. The non-func-
tional features are compared taking all the cat-
egories together. Chi-square test is considered
appropriate for this purpose in view of the
small sub-sample size in each category. We
test the null hypothesis Hq: pg = p; against the
alternative hypothesis Hy: pg?p;, where p; is
the proportion of the Web sites having the fea-
turei, withi =0 for US Fortune 500 companies
and i = 1 for Indian companies. The test for
each feature undergoes Yate's correction for
continuity (Guiford & Fruchter, 1978) as some
of the expected frequencies fall below 10.

Table 5 gives the percentage of the time a
functional feature appears in the Web site of
each category of companies in each group. It
also givesthe p-values at which the hypothesis
of equality of proportions can be rejected. The
features for which the hypothesis fails at a 5%
level of significance are star-marked in the
table. These features are;

Consumer Price, Link to country Sites, Online

Durables: ordering, Virtual community, Cus-
tomer Support, Career, Legal Notice,
Privacy statements.

Consumer Nil

Non-durables:

Industrial Link to country sites, Advertisement,
Products: Privacy statements, Investor relation,

Link to e-markets/e-business sites.

Services: Price, Sales Promotion, Online order-
ing, career, Privacy statements.

Table 6 gives the result of the chi-sgquare test
on the non-functional features taking al the
categories together. The p-vaues of the fea
tures which differ at 5% level of significance
are star-marked in the table. They are: site
search and use of frames.

Under-stressed and Over-stressed fea-
tures of Indian Web Sites. 1t will be help-
ful to know whether the Indian companies are
under-stressing or overstressing any feature in

403

their site design compared to their US counter-
part. To get such an information one can carry
out aone-tailed z-test at a 5% level of signifi-
cance. But such a test requires large sample
sizes. In order to satisfy this condition, we con-
sider al the companies together even for func-
tional features. But we focus on only those
features which were found different in the
chi-square test and on which Y ate' s correction
was not applied.

We test the null hypothesis py = p; against
the alternative hypothesis py < p; or pg > p;
depending on the appropriate situation. Here p;
is the proportion of the Web sites containing a
particular feature; i = 0 for Fortune 500 group
and i=1 for Indian companies. We say afeature
to be under-stressed if z > z; o5 and afesture to
be over-stressed if z < -zj g5, Where zy5 =
1.64.

If afeatureisfound to be under-stressed, it
means that the Indian Web sitestend to use this
feature scarcely compared to their US counter-
parts. Similarly, an over-stressed feature is an
indication of its extensive use by the Indian
Web sites.

Table 7 gives the list of over-stressed and
under-stressed functional and non-functional
features. Under-stressed functional features
are: News & events, Investor relation, Price,
and Online ordering. Dedler locator is the only
over-stressed functional feature. Whilethereis
no over-stressed non-functional feature, site
search is found to be the only under-stressed
non-functional feature. The presence of
over-stressed features might be a result of an
increased concern and/or an over-enthusiasm
on the part of youthful and skilled Indian Web
site designers. A non-functional feature ‘Use
of Frames' is star-marked in Table 6, because
it has a low p-value of 0.01. It has not been
considered for the z-test because as stated
above, its expected frequency falls below 10,
requiring Yate's correction. Thus, though a
candidate as an over stressed feature, it does
not appear in Table 7.

Table 8 givesthe size of text and graphicsin
the home page for Indian companies versus
thosefor US Fortune 500 companies. Thetable

——
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TABLE 6
Non-functional Features (Combining all the Categories) US Fortune 500 Vs Indian Companies
US Fortune 500 Indian companies
(N=77) (N=71)
p value
% % (df =1)
Site Search 76.62 28.17 *0.00
Real-time Interactivity 0 2.82 0.44
Site Evaluation Offer 1.3 1.41 0.51
Site map 42.86 53.52 0.19
External Links 18.18 18.31 0.98
Internal Links 100 100 NA
Audio 2.6 1.41 0.94
Video 2.6 5.63 0.60
Frames 3.9 18.31 *0.01
Flash 10.34 5.63 0.45
also presents the results of a 2-tailed t-test for Comparison of Site Evaluation Indexes

comparing the mean values of text and graph-
icsin Indian as well as US Fortune 500 sites.
From the results we infer that the Indian com-
panies’ Web sites contain less text compared
to the Web sites of the US companies. Asfar as
the graphics is concerned, the hypothesis of
equality of its use is accepted at a 5% level of
significance.

At the Country Level. We have cacu-
lated the site evaluation indexes, SElfnctional
and SElpon functional» TOr €ach of the US For-
tune 500 and Indian companies. A summary of
these indexes is given in Table 9. The table
contains maximum, minimum, mean value and

TABLE 7
Summary of the Comparison of Features—US Fortune500 vs. Indian Companies
Feature Feature Name Z value Type
Dealer locator -2.28 Over-stressed
News & events 2.10 Under-stressed
Functional Investor relation 2.77
Price 2.82
Online ordering 3.47
Non-functional Site Search 5.9 Under-stressed
TABLE 8
Use of Text and Graphics in the Home Page—Indian Companies vs. US Fortune 500 Companies
Indian Companies US Fortune 500 Companies Jue (from 2
(N1=71) (No=77) p value (from
1 2 tailed t-test with
Mean Standard Deviation Mean Standard Deviation  df = N1+Np-2)
Text (in KB) 11.3 346 10.7513 21.74 84 16.6183 0.00001
Graphics(in KB) 74.0 23 54.939 64.08 1 38.027 0.20879
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TABLE 9
Site Evaluation Index Summary for Benchmarking

Non-Functional Features

Functional Features

US Fortune 500  Indian Companies  US Fortune 500 Indian Companies
(N1=77) (No=71) (N1=77) (Np=71)

Maximum SEI 95.98 95.97 94.28 87.89
Minimum SEI 38.69 7.03 10.83 24.39
Mean SEI 70.34 57.24 73.72 54.31
Standard Deviation of SEl s 16.79 19.33 15.34 14.27
p value of the t-test
(1 tailed with (n1+n»-2) df) 1.1367E-05 2.03264E-13
p value of the F-test
(1 tailed with (nq-1, ny-1) df) 0.229 0.539

standard deviation of SEls. A t-test carried out
on equality of the mean indexes for both US
and Indian companies indicate that the mean
value of SEls for US sites is greater (at a 5%
level of significance) than that of the Indian
sites. The sample frequency distributions of
SEls for US Fortune 500 and Indian Compa-
nies are shown respectively in Figure 3 and
Figure 4. An F-test (Table 9) indicates that the
variances of both the population are not signif-
icantly different.

30

20

Frequency

10

55
145
235
325
415
50.5
59.5
68.5
775
86.5
95.5

US (Functional)

Functional Features at the Product Cat-
egory Level. Table 10 gives a summary of
site evaluation indexes of functional features
for each category of US and Indian compa-
nies. This table gives maximum, minimum,
mean and standard deviation of indexes for
each company category. But for consumer
non-durable industries, the maximum evalu-
ation index is more in US sites compared to
Indian sites. But the minimum evaluation
index in case of Indian companies is higher

20
%)
2 4
8
LL
0
NOWWWOWOLOWOLWOLWLW
WIS IBBIBERESR
INDIAN (Functional)

FIGURE 3
Distribution of SEI for Functional Features
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US (Non-functional) INDIAN (Non-functional )
FIGURE 4
Distribution of SEI for Non-functional Features
than that of the US except in consumer dura- lowed to establish the benchmarks are outlined
ble group. Mean index values for the Indian below:
companies are lower as evident from the
results of the t-test at a 5% level of signifi- * Select a set of leading companies, clas-
cance. However the result of the F-test shows sify them into different categories based
that the variances are not different. on their product offerings and use their
Websites as a sample.
e Select important functiona and
ESTABLISHING BENCHMARKS AND non-functional features from contempo-
EVALUATING WEB SITES rary literature survey and a preliminary
survey of the Web sites.
» Conduct a survey of the sitesto find the
Based on the work reported above, the stepsto presence/absence of the selected fea-
be followed to establish the steps to be fol- tures.
TABLE 10
Product Category-wise Site Evaluation Index Summary for the Functional Features
Consumer
Consumer Durables Non-Durables Industrial Products Services
us Indian us Indian us Indian us Indian
(Np=14) (Npg=20) (Ny=20) (No=11) (Ny=21) (Npg=23) (N =22) (No=17)
maximum 93.29 78.66 84.71 87.9 94.29 81.71 90.46 72.2
minimum 57.93 24.39 10.83 29.3 23.43 31.43 39.42 41.08
mean 80.84 46.49 67.36 57.73 74.04 59.13 74.67 54.77
standard deviation 11.71 14.23 18.12 16.87 15.79 14.47 12.61 8.146
t-test
(1 tailed with 6E-09 0.076 0.001 4E-07
(n7 +ny - 2)df)
F-test
(1 tailed with 0.477 0.845 0.687 0.079
(N1 -1, ny-1)df)
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« Find out the feature weights following
the procedure given in the paper.

¢ Find out the site evaluation index (SEI)
for functional as well as non-functional
features in each product category using
the procedure given in the paper.

« Find out the maximum SEls to serve as
benchmarks.

The maximum site evaluation indexes
obtained for the functional featuresin different
product categories and the index obtained for
the non-functional features are selected as
benchmarks. The maximum values are taken
considering both the US and the Indian compa-
nies. The benchmarks are given below:

Functional Features

Consumer Durable: 93.29 (US)
Consumer Non-durable:  87.9 (Indian)
Industrial Products: 94.2 (US)
Services: 90.4 (US)

Non-functional Features: 95.98 (US & Indian)

The countries where the companies for which
the indexes took the maximum values are
located are indicated within brackets.

As mentioned earlier, extracting the func-
tional and non-functional features of asite and
using the feature weights already derived
(Table 3 and Table 4), the functional and
non-functional site evaluation indexes can be
computed. The indexes can show where the
site standsin terms of its feature offerings. For
example, the functional SEI of an Indian
auto-maker having the functional features pro-
file, advertisement, contact and investor rela-
tion, is29.87. This number is much lower than
the maximum index values of both US Fortune
500 (93.29) and the Indian (78.66) consumer
durable companies. This is obvioudly due to
the absence of highest valued features in the
site.

The SEI of non-functional featuresis 40 for
this company, which is again lower than the
maximum indexes of both US Fortune 500
(95.98) and Indian companies (95.98). Based
on the evaluation and comparison with the

409

benchmarks, we can say that the company
needs considerable improvement in its site
design from the view point of both functional
and non-functional features.

CONCLUSIONS

“Benchmarking is the process of identifying,
understanding and adapting outstanding prac-
tices from within the same organization or
from other businesses to help improve perfor-
mance.” [Cook, 1995, p. 13]. This paper has
tried to develop design benchmarks for evalu-
ating corporate Web sites.

The authors have surveyed the functional
and non-functional features of Web sites of a
sample of US Fortune 500 companies and
derived the degree of importance (weight) they
attach to each feature. The weighted sum of the
featuresis used as ametric to evaluate a corpo-
rate Web site design. A sample of Indian cor-
porate Web sites are surveyed and evaluated
using the recommended metric.

The companies surveyed have been divided
into four product categories. consumer dura-
bles, consumer non-durables, industrial prod-
ucts, and services. Various statistical tests are
used to highlight the differences/similarities
existing between features of these categories.
It is concluded that the functional features dif-
fer between product categories and that this
finding should be kept in mind while designing
anew corporate Web site.

The paper highlights the significant differ-
encesthat exist among Web site features of US
Fortune 500 companies and top Indian compa-
nies. The general observation isthat the Indian
companies under-stress quite a few features.

It issuggested that the maximum site evalu-
ation indexes can be used as benchmarks for
functional featuresin each of the product cate-
gories and for non-functional features.

The current work can be extended in vari-
ous ways. Companies often change not only
the contents but also the features of their sites.
Therefore, studies similar to the current one
need to be carried out frequently to update the
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weightsand, if possible, keep track of new fea-
tures. We have merely measured the presence
or absence of a particular feature. But the qual-
itative aspect of the feature is also required to
give a fair judgment about the site. For this
purpose, more number of pages should be
observed. Small number of companiesin vari-
ous product categories did not permit carrying
out tests of significance at the product category
level. To overcome this problem, Web sites of
more number of companies should be studied.

Site evaluation index, an aggregate measure
of goodness of a site design, may suppress the
significance of individual features. It is possi-

bleto usethe datato conduct multivariate anal-
ysis, such as principal component analysis (to
find out alternative measures of importance of
features) and correspondence analysis (to find
out correlation between the product and fea-
ture categories). Site evaluation index reflects
a multi-attribute utility function (Star &
Zeleny, 1977) which is additive and which
assumes independence between different fea-
tures. It is desirable to examine the suitability
of alternative multiplicative and quasi-additive
utility functions, test for the independence of
factors, and to consider cross-correlation
among factors, if necessary.

APPENDIX 1: LIST OF COMPANIES ALONG WITH THEIR WEB SITE ADDRESSES

Samples from Top 200 of US Fortune 500

Fortune 500 Rank Company Name Website Address
197 Nike www.nike.com
6 Intl. Business Machines www.ibm.com
13 Hewlett-Packard www.hp.com
20 Compaq Computer www.compag.com
56 Dell Computer www.dell.com
87 Xerox WWW.Xerox.com
150 Sun Microsystems www.sun.com
84 Microsoft www.microsoft.com
195 Oracle www.oracle.com
164 Whirlpool www.whirlpoolcorp.com
1 General Motors www.gm.com
4 Ford Motor www.ford.com
140 Goodyear Tire & Rubber www.goodyear.com
124 Eastman Kodak www.kodak.com
76 PepsiCo WWW.pepsico.com
83 Coca-Cola www.cocacola.com
118 Coca-Cola Enterprises www.cokecce.com
151 Anheuser-Busch www.anheuser-busch.com
79 Sara Lee www.saralee.com
120 Archer Daniels Midland www.admworld.com
125 IBP www.ibpinc.com
161 Farmland Industries www.farmland.com
183 H.). Heinz www.heinz.com
172 Gillette www.gillette.com
43 Johnson & Johnson WwWw.jnj.com
107 Pfizer www.pfizer.com
129 American Home Products www.ahp.com

——
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Fortune 500 Rank

Company Name

Website Address

135
170
185
23
187
155
9
10
52
57
65
82
42
89
167
121
37
115
61
145
85
106
181
108
18
112
39
180
77
63
11

45
123
132

36

49
200
194

19
111

48

46

22
159

29
109

Abbott Laboratories

Eli Lilly
Schering-Plough

Procter & Gamble
Colgate-Palmolive

R. J. Reynolds Tobacco
Philip Moris

Boeing

Lockheed Martin
United Technologies
Honeywell International
Raytheon

E.I. du Pont de Nemours
Dow Chemical
Monsanto

Emerson Electric
Motorola

Halliburton
International Paper
Weyerhaeuser
Caterpillar

Alcoa

Illinois Tool Works
Johnson Controls

Enron

Dynegy

Intel

Texas Instruments

AMR

AutoNation

Bank of America Corp.
General Electric

Time Warner
Winn-Dixie Stores
McDonald's

J.C. Penney

Aetna

Marriott International
Guardian Life Ins. Co. of America
TIAA-CREF

Liberty Mutual Insurance Group
Prudential Ins. Co. of America
United Parcel Service
Lucent Technologies
CSX

Merrill Lynch

Lowe's

www.abbott.com
www.lilly.com
www.schering-plough.com
WWW.pg.com
www.colgate.com
www.rjrt.com
www.philipmoris.com
www.boeing.com
www.lockheedmartin.com
www.utc.com
www.honeywell.com
www.raytheon.com
www.dupont.com
www.dow.com
www.monsanto.com
www.emersonelectric.com
www.motorola.com
www.halliburton.com
www.internationalpaper.com
www.weyerhaeuser.com
www.CAT.com
www.alcoa.com
www.itwinc.com
www.johnsoncontrols.com
www.enron.com
www.dynegy.com
www.intel.com
www.ti.com

www.aa.com
corp.autonation.com
www.bankofamerica.com
www.ge.com
www.timewarner.com
www.winn-dixie.com
www.mcdonalds.com
WWww.jcpenny.com
www.aetna.com
www.marriott.com
www.glic.com
www.tiaa-cref.org

www. libertymutual.com
www.prudential.com
WWWw.ups.com
www.lucent.com
WWW.CSX.COM
www.ml.com

www.lowes.com

——
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Fortune 500 Rank

Company Name

Website Address

8
174
100

AT&T
Manpower
Bergen Brunswig

www.att.com
www.manpower.com

www.bergenbrunswig.com

Samples from Top 200 of CMIE enlisted Indian companies

CMIE rank

Company Name

Website Address

54
161
15
7

8
12
14

19
165
52
57
59
60
75
77
89
92
6
24
103
107
85
132
144
10
73
29
155
46
51
62
65
79
81
93
102
120
133

Hindalco

Kirloskar Oil Engines Ltd.

Larsen & Toubro Ltd.

Steel Authority of India Ltd.

National Thermal Power Corporation Ltd.
Bharat Heavy Electricals Ltd.

Tata Iron & Steel Co. Ltd.

TELCO

Ballarpur Industries Ltd.
Hindustan Aeronautics Ltd.
Rashtriya Chemicals & Fertilizers Ltd.
Ashok Leyland Ltd.

Sterlite Industries (India) Ltd.
National Aluminium Co. Ltd.
Crompton Greaves Ltd.

Usha (India) Ltd.

Indo Rama Synthetics (India) Ltd.
Reliance Industries Ltd.
Mahindra & Mahindra Ltd.
Bharat Earth Movers Ltd.

Bharat Electronics Ltd.
Hindustan Motors Ltd.

HMT Ltd.

Bombay Dyeing & Mfg. Co. Ltd.
Maruti Udyog Ltd.

Philips India Ltd.

Bajaj Auto Ltd.

Asian Paints (India) Ltd
Videocon International Ltd.
MR F Ltd.

Century Textiles & Inds. Ltd.

B P L Ltd.

Hero Honda Motors Ltd.

Indian Rayon & Inds. Ltd.

TV Sundram lyengar & Sons Ltd
J K Industries Ltd.

Apollo Tyres Ltd.

Arvind Mills Ltd.

www.adityabirla.com
www.kirloskars.com
www.larsentoubro.com
www.sail.co.in
www.ntpc.co.in
www.bhel.com

www.tatasteel.com

www.telcoindia.com
www.biltpaper.com
www.hal-india.com
www.rcfltd.com
www.ashokleyland.com
www.sterlite.com
www.nalcoindia.com
www.cglonline.com
www.ushasemi.com
www.indo-rama.net
www.ril.com
www.mahindraworld.com
www.bemlindia.com
www.bel-india.com
www.hmppd.com
www.hmti.com
www.bombaydyeingindia.com
www.marutiudyog.com
www.philipsindia.com
www.bajajauto.com
www.asianpaints.com
www.videoconinternational.com
www.mrftyres.com
www.centurytext.com
www.digitalbpl.com
www.herogroup.com/honda.htm
www.indianrayon.com
www.tvssuzuki.com
www.jktyre.com
www.apollotyres.com
www.arvindmills.com
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CMIE rank

Company Name

Website Address

139
157
170
174
177
9

11
148
152
74
83
150
153
158
176
187
56
18
13
16
20
25
30
42
69
70
71
141
142
146
162
164
172

Voltas Ltd.

Modi Rubber Ltd.

Mafatlal Industries Ltd.
Godrej-Ge Appliances Ltd.
Godrej & Boyce Mfg. Co. Ltd.
Hindustan Lever Ltd.

I TCLtd.

Dabur India Ltd.

Godrej Soaps Ltd.

Ruchi Soya Inds. Ltd.

Nirma Ltd.

Mcdowell & Co. Ltd.

Glaxo India Ltd.

Tata Tea Ltd.

Shaw Wallace & Co. Ltd.
Allanasons Ltd.

indian railways

Videsh Sanchar Nigam Ltd
Industrial Development Bank of India
ICICILtd.

Mahanagar Telephone Nigam Ltd
Air India Ltd.

Indian Airlines Ltd.

Shipping Corporation of India
Wipro Ltd.

South India Corpn. (Agencies) Ltd.
Housing Development Finance Corpn.
Great Eastern Shipping Co. Ltd.
Federal Bank Ltd.

H C L Infosystems Ltd.

Housing & Urban Development Corpn. Ltd.

Ahmedabad Electricity Co. Ltd.
Vysya Bank Ltd.

APPENDIX 2: DEFINITION OF

FEATURES

Advertisement: Advertisements on compa-
nies own products and services.

Background Color: Back ground color of
the home page.

Career: Information on career opportuni-
tiesand current job openingsexistingin
the company.

Contact: The contact address of various
key personsin the company.

www.voltasltd.com
www.modigroup.com
www.mafind.com
www.godrejappliances.com
www.godrej.com
www.hll.com
www.itc-iltd.com
www.dabur.com
www.godrejindia.com
www.ruchigroup.com
WWW.Nirma.co.in
www.mcdowellindia.com
www.glaxowellcome.co.in
www.tatatea.com
www.shawwallace.com
www.allana.com
www.indianrailway.com
www.vsnl.net.in
www.idbi.com
www.icici.com
www.mtnl.net.in
www.airindia.com
indian-airlines.nic.in
www.shipindia.com
WWW.Wipro.com
www.sical.com
www.hdfcindia.com
www.greatship.com
www.federal-bank.com
www.hclinfosystems.com
www.hudcoindia.com
www.aecindia.com

www.vysbank.com

Customer Feedback: Any facility (forms,
email addresses specifically for the pur-
pose of getting feedbacks and com-
plaints) provided to the customers to
put forward their views, complaintsand
suggestions on companies products and
services.

Customer Support: Any facility provided
by the company to help a customer to
select a product/service.

Dealer Locator: The variable is true if the
site shows the product description by

——
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any such means i.e static pagey data-
base search/ image maps.

External Links: Linksfrom the home page
to the pages that are not the part of the
concerned site.

FAQs: List of frequently asked questions
on company’ s products and services.

Foreground Color: Text color of the home
page.

Graphics Size: The size (in KB) of the
graphics used in the home page.

Internal Links: Links to the pages that
belong to the concerned site.

Investor Relations: Information on com-
pany’s financia statements, stock
guotes etc.

Legal Notice: Legal notices to the users of
the Web site.

Link to Brand Site/Product Page: The
product description by any such means
i.e. static pages/ database search/main-
taining separate sites for individual
brands.

Link to Country Sites: Linksto the sites of
a corporate specificaly dedicated for
its operations in another country.

Link to E-Markets/E-Business Sites:
Links to the company’s site dedicated
for e- business/links to some e-markets
or portal for the products/services
offered by the company.

Market Research: Any facility (question-
naire survey, opinion pole etc.) pro-
vided by the site to collect data for
conducting market research.

News and Events: |Information on current
happenings and specia events to take
placein the near future.

Online Ordering: Facility to procure/order
aproduct (service) online.

Page Size: The size (in KB) of the text in
company’ s home page.

Price: Availability of price information on
the products and services offered by the
company.

Privacy Statements: Company’s defini-
tion of privacy to be provided to the
users of the Web site.

Profile: Genera information on company’s
history, performance n and achieve-
ments.

Real Time Interactivity: Chat facility.

Sales Promotion: Any functionality to pro-
mote company’s product or informa
tion on any type of sales promotion
activity.

Site Evaluation Offer: Any facility to get
users feedback on Web sites design and
facilities offered by the site.

Site Map: A repository and categorization
of the links present in the site.

Site Search: Facility to search company’s
Web site for required information.

Use of Audio: Presence of any audio files.

Use of Flash: Use of flash software.

Use of frames: Use of frames in the Web
site to divide the user interface to mul-
tiple windows.

Use of Video: Presence of any video files.

Virtual community: Any facility (discus-
sion groups, user forum etc.) provided
by the site to enable the customers to
communicate with each other on the
issues related to the products (services)
offered by the company.

Acknowledgment: Thiswork has been car-
ried out as a part of the E-Commerce Project
funded by the Ministry of Human Resources
Development, Government of India.

REFERENCES

Anderson, C. (1998). Electronics commerce: in
search of the perfect market. IEEE Engineering
Management Review, Spring-1998, 67-82.

Awad, E.M. (2001). Select criteria for evaluating
functional Web presence. In the Proceedings of
the First International Conference on E-busi-
ness, ICEB-2001, Hong Kong, 230-232.

Berthon, P., Pitt, L., & Watson, R.T. (1996). Mar-
keting communication & World Wide Web.
Business Horizon, 39(5), 24-32.

Choudhury, V., Hartzel, K.S,, & Konsynski, B.R.
(1998). Uses and consequences of electronic
markets: an empirical investigation in aircraft
partsindustry. MIS Quarterly, 471-506.

——

% ®



\
% gjec3-4.book Page 415 Monday, December 23, 2002 6:46 PM

Benchmarking for Design Evaluation of Corporate Web Sites

Connor, G.C.0O., & Keefe, R.O. (2000). Internet asa
new market place: implications for consumer
behavior & marketing management. Handbook
on Electronics Commerce, M. Shaw, R. Blan-
ning, T. Strader, & A. Whinstone, (Eds.), Ber-
lin:Springer, 123-146.

Cook, S. (1995), Practical Benchmarking, London:
Kogan Page Limited:.

Evans, JR., & King, V.E. (1999). Business-to-busi-
ness marketing and the World Wide Web: plan-
ning, managing and assessing Websites.
Industrial Marketing Management,
28(4),343-358.

Griffith, D.A., & Palmer, JW. (1999). Leveraging
the Web for corporate success. Business Hori-
zon, 42(1), 3-10.

Guiford, J.P., & Fruchter, B. (1978). Fundamental
Satistics in  Psychology and Education.
Mc.Graw-Hill, International Edition.

Hoffman, D.H., & Novak, T.P. (1996). Marketing in
hypermedia computer mediated environment:
conceptual foundations. Journal of Marketing,
60(3), 50-68.

Honeycutt, Jr. E.D., Flaherty, T.B., & Bennassi, K.
(1998). Marketing industrial products on the
Internet. Industrial Marketing Management,
27(1), 63-72.

Hoque, A.Y ., & Lohse, G.L. (1999). Aninformation
search cost perspective for designing interfaces
for electronic commerce. Journal of Marketing
Research, XXXVI, 387 — 394.

Huizingh, E.K.R.E. (2000). The content and the
design of Web sites: an empirical study. Infor-
mation and Management, 37, 123-134.

Jahng, J., Jain, H., & Ramamurthy, K. (2000).
Effective design of electronic commerce envi-
ronments: proposed theory of congruence and
illustrations. |[EEE Transaction on System, Man
and Cybernetics Part A: Systems and Humans,
30(4), 456-471.

Kiang, M.Y., Raghu, T.S,, & Shang, K.H (2000).
Marketing on the Internet who can benefit from
an online marketing approach. Decision Support
System. 27, 383-393.

Liang, T.P., & Chen, N.S. (2000). Design of elec-
tronic stores. Handbook on Electronics Com-

415

merce. M. Shaw, R. Blanning, T. Strader, & A.
Whinstone, (Eds.), Berlin: Springer, 215-232.
Lohse, G.L. & Spiller, P. (1998). Electronic shop-
ping. Communications of the ACM, 41(7),

81-90.

Malone, T.W., Yates, J., & Benjamin, R.l. (1989).
The logic of electronic markets. Harvard Busi-
ness Review, 2-5.

Palmer, JW., & Griffith, D.A. (1998). An emerging
model of website design for marketing. Commu-
nications of ACM, 41(3), 45-51.

Paynter, J., Satikit, S. & Chung, W. (2001). Evaluat-
ing usability of New Zealand e-tailing sites. In
the Proceedings of the First International Con-
ference on E-Business, |CEB-2001, Hong Kong,
67-69.

Pitt, L., Berthon, P., & Watson, R.T. (1999). Cyber
service: taming service marketing problems with
the World Wide Web. Business Horizon, 42(1),
24-32.

Robertson, S. & Roberson, J. (2000). Mastering the
Requirements Process. NY: Addison-Wesley.
Shankline, W.L., & Griffith, D.A. (1996). Crafting
strategies for globa marketing in the new mil-

lennium. Business Horizon, 39(5), 11-16.

Shneiderman, B. (2000). Designing the User Inter-
face, Srategies for Effective Human-Computer
Interaction ( 3" edn), India: Pearson Education
AsiaPte Ltd.

Starr, M.K. & Zeleny, M. (1977). MCDM-state and
future of the art. Multiple Criteria Decision
Making, M.K. Star & M. Zeleny (Eds.), NY:
North-Holland Publishing Company.

Subramanium, C., Shaw, M.J.,, & Gardner, D.M.
(2000). Product marketing on the Internet.
Handbook on Electronics Commerce, M. Shaw,
R. Blanning, T. Strader, & A. Whinstone,
(Eds.),Berlin: Springer, 147-173.

Whiteley, D. (2000). E-Commerce: Srategy Tech-
nologies and Applications, UK: McGraw-Hill
International LTD.

Zhang, Q, & Cao, M. (2001). Human-machine Web
interface design for electronic commerce: a
review of design perspectives, objectives,
dimensions, and techniques. In the Proceedings
of the First International Conference on E-Busi-
ness, ICEB-2001, Hong Kong, 404-405.

% ®



N

S gjec3-4.book Page 416 Monday, December 23, 2002 6:46 PM




