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Abstract
With the proliferation of the Internet, banks are adopting technologies to build their own Web
sites. The design of the Web site is a crucial determinant of whether visitors are likely to return
to the site. Thus, the purpose of this study is to investigate the usability of Internet banking Web
sites in Taiwan. The samples were classified into 3 groups: the old government-owned banks,
the old private banks and the new private banks. The result indicates that there is a gap
between user expectation and actual performance of Internet banking Web sites. Although
��content�� and ��ease of use�� are the most two important categories for Web site
users, banks are devoted to promote themselves to entice customers to visit. Overall, the old
private banks performed the best among 3 groups of banks, followed by old government-owned
banks and new private banks. Conclusions and discussions are provided.
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1. Introduction
With regard to the financial history of Taiwan, in 1949, the R.O.C. Central Government evacuated from
Chinese Mainland to Taiwan and reorganized all the financial institutions that existed during the
Japanese occupation. In the early years after the recovery of Taiwan, 7 commercial banks, 1
cooperative bank, 1 trust company and many regional credit cooperatives were the early players in the
local financial market. In the past 30 years, the R.O.C. economy has enjoyed rapid and sustained
economic growth, averaging almost 8.29% per annum. To date, the R.O.C is 14th largest trading
partner and the 20th largest economic entity in the world. The R.O.C.'s past economic performance in
the Taiwan Island of 36,000 square kilometers has been portrayed as a "miracle" in both economics
publications and on the occasion of many international forums.
From the 1980s, the force of growing international financial competition started to accelerate the
process of financial market modernization in the R.O.C. Hence, the restrictions on interest and foreign
exchange rates were totally eliminated. Limitations on the establishment and business scope of financial
institutions were significantly relaxed. Cross-border financial operations were expanded rapidly.
Government-owned banks were gradually privatized. Furthermore, local OTC-traded and exchangetraded derivatives markets were formulated. In fact, the R.O.C financial market in the past decade has
experienced the fastest expansion in its market history.
On the other hand, since the wide distribution of World Wide Web browsers, the Web was estimated to
be more than 800 million pages (Lawrence and Giles, 1999) and 1 billion users on 2005 (Margherio,
1998). The growth of electronic commerce as a whole speaks volumes about the potential growth for
Internet banking in particular (Cuevas, 1998).
Web technology is transforming all business into information-based activity. The rate of technological
change is so rapid that emerging electronic commerce already is making fundamental changes in the
economic landscape, affecting every aspect of how business is and will be conducted. In the physical
commercial world, the information technology used in a store is most often invisible to the consumer,
whereas in e-commerce it has been moved to the foreground (Koufaris, et al., 2001-2002). To the
consumer, the Web site, an information system, is a gateway that full represent the store. That is, the
design of the Web site is a crucial determinant of whether visitors are likely to return to the site (Klein,
1998) and of consumer satisfaction with Internet shopping (Agarwal & Venkatesh, 2002).
Many organizations jumped on the dot-com bandwagon and implemented online systems. In their rush
to deploy Web sites, many e-businesses operated on a ��build it and they will come�� mentality.
However, most of them built Web sites that were unusable in terms of ease of use, comprehension,
reliability, and performance, as the ��Web Usability for Online Customers�� sidebar explains
(Becker & Berkemeyer, 2002). According to Agarwal & Venkatesh (2002), usability is likely to be a key
and proximal metric for evaluating the success of an organization��s Web presence. In fact, empirical
work by Lohse and Spiller (1999) shows that interface features, such as those assessed during usability
testing, explain substantial variance (61%) in sales for online stores.
A survey conducted by Nielsen Norman Group indicated that, even such the most popular E-commerce
Web site as Amazon.com still remains improvement in usability. The data is illustrated in Figure 1.
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Figure 1. Usability ratings of the most popular commercial site in US
Data source: Nielson Norman Group
Furthermore,NetValue reveals that Growth in visitors to financial sites in France and Germany has been
phenomenal: since January 2000, the number of visitors has grown by 63% in Germany and 88% in
France. Moreover, Mihajlo reported that even the top German banks fail their customers with poor site
user experiences. He also suggested that commercial banks lead on value, presentation, and reliability,
while all banks must focus on improving navigation and customer service. Diniz (1998) presents a
survey on Web sites of banks in USA, and indicates that banks have much to improve in their Web
sites, and that they are only in the very beginning in terms of functionality.
Although a considerable number of studies have addressed the importance of Web site usability, there
are few, if any, specific empirical research in examining the performance of these sites. Specifically, the
primary purpose of this study is to evaluate the Web site usability of Internet banking in Taiwan.

2. Research Methodology
2.1 Instrument
Straub (1989) suggests validating instruments through pretesting and/or piloting using previously
validated instruments wherever possible. Boudreau et al. (2001) argue that use of existing instruments
is primarily for purposes of efficiency, but is still well regarded as a methodological approach. Indeed,
utilization of the existing literature as a basis for conceptualizing and specifying constructs supports
specification of a set of potentially strong metrics (Churchill, 1979). Thus, prespecified constructs were
utilized for the instrument development where possible. In this study, measurement developed by
Agarwal and Venkatesh (2002) was adopted to evaluate the Web site usability of Internet Banking in
Taiwan.
The instrument includes five categories: content, ease of use, promotion, made-for-the-medium and
emotion. Four of the five categories have subcategories that are meant to represent various dimensions
of the major category, and these categories are expected to cover the range of usability-related aspects
of a Web site.
2.2 Samples and Procedures
According to the Banking Law of Taiwan, banks are comprised of commercial banks, specialized banks,
local branches of foreign banks and, other banks established in accordance with laws other than the
Banking Law. This study focuses on the commercial banks only. Until now, there are 44 commercial
banks and 5 business banks in Taiwan. All the Web sites of these banks are evaluated in this study to
determine their usability. Moreover,before the establishment of 15 new private commercial banks in
1991, the R.O.C banking sector was dominated by government-owned banks. As a result of increasing
competition and government's privatization policy, the year of 1991 has become the turning point for the
shifting of market dominance from government-owned banks to private banks. The samples in this
study were classified into 3 groups: old government-owned banks, old private banks and new private
banks.
Moreover, to ensure the reliability of usability evaluation, 8 Web sites users were recruited as the
evaluator. The study was composed of 2 steps: weights and ratings, as developed by Agarwal and
Venkatesh (2002). First, each Web site user (evaluator) provides the relative importance (weights) of
the different categories in the instument. In this step, users distribute 100 points across the 5 major
categories and then further subdivide category allocations among the different subcategories. In the next
step, users provide ratings for specific Web sites on various subcategories in the same instrument used
in the first step. The weights and ratings together are then used to assess the overall usability for each
site.

3. Analysis and Results
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46 out of 49 (93.88%) Internet banking Web sites are evaluated by all the eight evaluators. Those Web
sites that data are not valid across all the evaluators are not included in further analysis. According to
Straub (1989), an instrument valid in content is one that has drawn representative questions from an
universal pool (Cronbach, 1971, Kerlinger 1964). The instrument utilized in this study was composed of
5 categories and four of the five categories have subcategories that are meant to represent various
dimensions of the major category. As the result, the instrument could provide greater assurance that the
content or domain of the construct (usability) is adequately covered by these dimensions.
If instrument is valid in construct, one can expect relatively high correlations between measures of the
same construct using different methods and low correlations between measures of constructs that are
expected to differ (Campbell and Fiske, 1959). Thus, in order to assess construct validity, we examine
how closely the calculated usability metric for a Web site relates to a multi-item scale of overall
usability. The higher the correlation between the two constructs, the more accurately the
multidimensional calculated usability measure represents the construct of usability (Agarwal and
Venkatesh, 2002). The overall usability was determined by the following three-item scale anchored on
��extremely poor�� and ��extremely good��: (a) how do you rate the overall usability of the
Web site? (b) how do you rate the overall design of the Web site? and (c) how do you rate your overall
experience at the Web site? In this study, there are 32 out of 46 Web sites (69.57 %), the correlation
between calculated usability and overall usability were above 0.7 and reached the significance level of
0.05. This result indicates that the instrument was valid in construct. For those Web sites that were not
valid in construct are not included in further analysis. Until now, the 49 banks were reduced to 33. The
reduction processes are summarized in Table 1.
�@
Table 1 Sample Reduction Process

�@

Total sites

Phase 1: Data are not Phase 2: Data are
valid across all the
not valid in
evaluators were deleted
construct were
deleted

Remaining sites

Group
1:
Old
government-owned
banks

4

0

0

4

Group 2: Old private
banks

17

1

2

14

Group3: New private
banks

28

2

11

15

Total

49

3

13

33

Furthermore, the reliability of instrument in this study was examined by using Cronbach��s alpha.
Reliability of each category are illustrated in Table 2. Most of the categories has reliability that were
above 0.7, as suggested by Nunnally(1978, p. 245) and Hair et al.(1998).
�@
Table 2 Result of Reliability Analysis
Category

Reliability

Content

0.76

Ease of use

0.85

Promotion

-- (Reliability of single item cannot be calculated)
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Made-for-the-medium

0.67

Emotion

0.83

�@
3.1 User Assessment of Weights
Means of the weights of the different categories and subcategories of Internet banking Web sites are
shown in Table 3. The result indicates that "content" was the most important category. Look deeper into
the subcategories of content, "current information" was weighted the highest among the four subcategories in "content". Moreover, "ease of use" was the secondary important category, of which
subcategory "feedback" has the highest weight.
Table 3 User assessments of weights
�@

Categories

Sub-categories

Weight

(1)

Content

�@

31

(2)

�@

Relevance

7

(3)

�@

Media use

6

(4)

�@

Depth/breadth

7

(5)

�@

Current information

10

(6)

Ease of Use

�@

24

(7)

�@

Goals

6

(8)

�@

Structure

9

(9)

�@

Feedback

10

(10)

Promotion

--

12

(11)

Made-for-themedium

�@

18

(12)

�@

Community

4

(13)

�@

Personalization

8

(14)

�@

Refinement

6

(15)

Emotion

�@

15

(16)

�@

Challenge

3

(17)

�@

Plot

3

(18)

�@

Character strength

4

(19)

�@

Pace

5

The third important category is "made-for-the-medium", of which "personalization" is the most important
subcategory. According to Diniz (1998), Web sites of banks can use customizing resources, besides
some subscription option, advertisement or discussion groups. However, very few banks use these
resources. Thus, personalization has to be more widely adopted by Web sites.
3.2 User Assessment of Usability
Usability rating was calculated using user assessment of weights and rating score provided by users.
The calculation was illustrated in Table 4. In order to understand the usability of Web site in different
types of banks, we divided the samples into 3 groups according to the date of their foundation. The 3
groups are old government-owned banks, old private banks, and new private banks, as was mentioned
in section 2.
Table 4 The calculated usability rating
Categories

Weight

User's rating

Usability
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(1)

Content

45

�@

�@

(2)

Relevance

15

8

120

(3)

Media use

10

4

40

(4)

Depth/breadth

10

5

50

(5)

Current information

10

7

70

(6)

�@Ease of use

35

�@

�@

(7)

Goals

15

4

60

(8)

Structure

10

10

100

(9)

Feedback

10

5

50

(10)

Promotion

5

10

50

(11)

�@Made-for-the-medium

15

�@

�@

(12)

Community

10

8

80

(13)

Personalization

0

--

0

(14)

Refinement

5

8

40

(15)

�@Emotion

5

�@

�@

(16)

Challenge

0

--

0

(17)

Plot

0

--

0

(18)

Character strength

5

7

35

(19)

Pace

0

--

0

�@

Calculated Usability

�@

�@

670/100=6.7

The average usability rating of 3 groups of Internet banking Web sites are given in Table 4. The
usability scores are on a 10-point scale, with the average of 5. As we can see from Table 5, all the 3
groups of banking Web sites have usability scores about 3 to 6 point. This result is consistent with
findings of Forrester Research��s study, which was conducted to assess the usability of Internet
Bank��s Web site in Europe, and the result showed that none of the banks has reached the criteria of
all the usability evaluation. These entire phenomenon indicated that the design of Internet banking Web
site remains improvement.
Moreover, the overall usability of old banks is better than new banks, and old private banks have higher
score than old government-owned banks. The privatization of old government-owned banks in 1991 had
boosted the competitiveness of financial markets in Taiwan. As a result, the private banks have to build
their own competitive advantage for survival. Meanwhile, most of the old banks were established for
more than 10 years, and were experienced with providing information and services to meet
customer��s needs. The performance of Web site usability of 3 different groups of banks in this study
reflects the above phenomenon.
Looking into the usability score of different types of banks among each category, most of the banks
devoted themselves to promote in order to entice customers to visit. The usability score of
��promotion�� of old government-owned, old private and new private banks are 7.49, 7.45 and 6.81
respectively, of which old government-owned banks get the highest score. Furthermore, the calculated
usability score of ��ease-of-use�� and ��content�� are ranked second and third. However,
most of the score of the two categories were lower than 5, the average score. According to the result of
user assessment of weights discussed in section 3.1, users of Internet banking weight heavily on
content and ease-of-use. That is, there is a gap between the user expectation and actual usability of
Web sites. Thus, the implication of this result would be that banks should improve their design on
content and ease-of-use, rather than promoting themselves, to increase the ��stickiness�� of their
customers.
In the category of ��ease of use��, old government-owned banks performed the best, followed by
old private and new private banks. Most Web sites of banks are good at providing feedback mechanism
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to interact with their customers. However, they are not able to provide clear goals, especially those for
customers of new private banks. As of four sub-categories in ��content��, banks are able to
present timely information, but lacks in using such media as pictures, music or multimedia to make the
Web site more vivid. Moreover, old private banks had the highest score in content category.
According to the study result of Diniz (1998), very few banks use such resources as customizing the
information within the site and discussion groups. The same result can be found in current study that
the scores of personalization of Web sites in ��made-for-the medium�� across 3 groups of banks
are about 4 point. This indicates that customization has to be more widely adopted.
Table 5 Calculated Usability
1 (OG)

2
3
(OP) (NP)

�@

Categories

Sub-categories

(1)

Content

�@

4.57

4.76 4.55

(2)

�@

Relevance

4.29

4.54 4.52

(3)

�@

Media use

3.83

3.93 3.64

(4)

�@

Depth/breadth

4.28

4.59 4.33

(5)

�@

Current information

5.87

5.98 5.72

(6)

Ease of Use

�@

5.13

4.98 4.92

(7)

�@

Goals

3.53

3.55 3.47

(8)

�@

Structure

5.61

5.24 5.42

(9)

�@

Feedback

6.23

6.16 5.88

(10)

Promotion

--

7.49

7.45 6.81

(11)

Made-for-themedium

�@

3.24

3.32 3.09

(12)

�@

Community

2.23

2.15 1.97

(13)

�@

Personalization

3.97

4.19 3.95

(14)

�@

Refinement

3.53

3.61 3.36

(15)

Emotion

�@

1.73

1.71 1.71

(16)

�@

Challenge

1.31

1.30 1.27

(17)

�@

Plot

1.47

1.44 1.43

(18)

�@

Character strength

1.97

1.90 1.93

(19)

�@

Pace

2.18

2.18 2.23

�@

Total

�@

5.78

5.82 5.59

Calculated Usability

4. Conclusions and Discussion
This study aims to understand the usability of Internet banking Web sites in Taiwan. In order to utilize
user heuristic evaluation method, eight Web site users were recruited as evaluators, and the instrument
developed by Agarwal and Venkatesh (2002) was employed. Sample sites includes all of the 52 banks
in Taiwan, with 49 Web site are available.
Overall, Web site usability of old private banks is the best among 3 groups of banks, followed by old
government-owned banks and new private banks. This indicates that old banks are more experienced
than new banks and private banks are more competitive than government-owned banks to survive in a
competing market.
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Moreover, the result showed that there is a gap between the user expectation and actual usability of
Web sites. Specifically, users expected that Internet banking Web sites should provide relevant content,
current information, clear structure and appropriate feedback. However, most banks were devoted to
promote themselves to create traffic. In fact, if banks could take the ��content�� and ��ease of
use�� into account when designing their Web sites, customers would thus come and ��stick�� on
it.
According to the study result of Diniz (1998), the sites he visited are not being well targeted and it is not
clear if they are designed for client exclusive use or to a broader group of visitors. Our study also
indicates that though banks provide feedback mechanism for their customers, goals are not clear
enough. Furthermore, we suggest that the use of media such as music, background, and multimedia
can be improved and community or discussion groups should be established to increase the interactivity
with customers.
Banks have much to improve in their Web sites, and that they are only in the very beginning in terms of
usability. Establishing a good Web sites with usability could increase customer��s satisfaction and
intention to return, thus leads to the success of a business. Specifically, content and ease of use are the
most two important categories to be concerned in designing Web sites for Internet banking.
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