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User Dissatisfaction
on the High-Speed Internet Service Quality

Sungbin Cho* - Hanjoo Yoo**

—u Abstract m—

The growth of Internet usage even accelerated by the spread of high-speed Internet access network such as ADSL
is affecting our socioeconomic activities and culture in a great way. Korea is recently reported to be the number one
high-speed Internet network subscription per 100 people in the world. In a way to reflect this situation, we collect
a moderate size of sample proportional to the population of each region across country and investigate what factors
might explain the level of user's dissatisfaction with respect to Internet service they have been receiving. The results
indicate that the set of gender, age, Internet usage, service kinds, incoming e-mails, and e-shopping is significantly
influencing user's dissatisfaction, in that dissatisfaction is measured in 11 perspectives. In particular, user's age,
gender, and e-shopping experiences are considered to be mostly explainable.
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1. Introduction supporting work, Internet has become an indis—-
pensable part of our life over the last decade. To-

As a new device for information gathering and gether with the advancement of network tech-

=eEse 2002 78 192 =EAKEEY 1 20024 9 289
AT Al gt

e SAYRT HIHR

p)



170

nology and muiltimedia functions, we rely more
on computers than ever before. Younger genera-
tion, in particular, who are quite acquainted with
computer technology and eager to spend money
and effort on new information devices, is believed
to lead Internet culture. Nowadays most young
groups access to the Internet service via a high-
speed Internet access network like ADSL. Under-
standing and forecasting the behaviors and psy-
chological status of these active Internet users
might play an important role setting up business
strategies in many industries.

There exist a number of studies on the effects
of Internet on our socioeconomic activities and
culture. E-commerce-related research would be
one of the most popular topics so far. Especially
business-to—customer Internet shopping has
been much of interest to researchers as well as
practitioners. Factors that distinguish Internet
users and non-Internet users have been searched.
Some studies claimed the potential power of
Internet as a next generation retail channel [4].
However, most studies have not taken into
account the current situation of Internet access
in their analyses.

The number of Internet users in Korea is

exploding, almost doubling each year since 1997.

As of December 2001, approximately 24 million

people, who are 56% of the entire population,
were using the Internet[7). What is more inter-
esting is the fact that many more users are shift-
ing from traditional modem access to the high-
speed Internet access network. According to the
August 2001 edition of ITU News, Korea ranked
the first in the high-speed Internet access net-
work users in the world. Organization of Eco—
nomic Cooperation and Development (OECD) an-
nounced that Korea is the top country in the

2
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spread of high-speed Internet access network
under an article titled “The Republic of Korea's
Success with ADSL” in May 2001[6].

In the next section, we review former studies
about the Internet-related issues such as com-
merce, service, problems, and user satisfaction.
Section 3 presents the research questions and
hypotheses proposed in this study. Section 4
summarizes the findings of the sampled data and
then discusses the hypotheses testing results.
Finally, concluding remarks follow with some
suggestions for further study.

2. Former Studies on Internet
Service

Among the various definition of Internet, a
popular one is that the Internet is rather a logical
information network than a physical connec-
tion of computers and networks. Starting from
ARPANET of the U.S. department of defense, the
Internet expanded its roles into research and
commercial uses with the introduction of TCP/IP
protocols. Due to the rapid spread of high-speed
Internet access networks, Internet today func-
tions in many ways, e.g., from work to pleasure.

Many studies are focused on the character-
istics of Internet users. Donthu and Garcialb]
analyzed the differences between Internet shop—
pers and non-Internet shoppers with respect to
socioeconomic characteristics (e.g., age, income,
and sex) and motivational characteristics (e.g.,
innovativeness, impulsiveness, and risk aver-
sion). Significant differences are found in age,
income, innovativeness, impulsiveness, and risk
aversion in the two groups. Liao and Cheung [8]
concluded that, in Singapore, willingness to shop
online has a positive correlation with many
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factors such as user’s lower level of awareness
of security risks, higher level of user’s computer
education, lower level of prices of products or
services, less needs to make other sensitive judg-
ments than appearance in deciding purchasing,
and higher level of shopper’s trust of and loyalty
to suppliers.

Despite its difficulty to judge the quality of
products and services as well as security con-
cerns, e-shopping is growing owing to many
strengths such as convenience, time saving and
cheap prices, and no implicit pressure to buy from
clerks. Studies on online purchasing behav-
iors[10, 13] often involved the benefits and risks
associated with e-shopping as a determinant of
purchasing willingness. E-shopping is influenced
by several factors, which might be categorized
as follows : a product awareness factor like price
and quality, a customer service factor like secu-
rity and visibility, a risk factor like personal and
economic risks, and an experience factor like
environment and pleasure.

For Internet users, e-mail is the most common
form of exchanging information and documents
as well as communication. With the help of Inter-
net portal sites such as Yahoo or AOL, Internet
users are benefited in many ways, e.g., conve-
niently acquiring various information they want.
However the downside of e-mail usage comes
with what is so called spam mail problems. It is
an annoying problem to users just as tons of
physical mails are delivered to the household in
the U.S.A. This problem certainly lowers the user
satisfaction in Internet environment. Several al-
gorithms to filter or block Spam mails using
artificial intelligence data mining techniques are
developed and put into practice these days[2,
11,12].

Computer problems related with hacking type
activities are also another important factor making
Internet users unpleasant. Since its early appear-
ance on phone systems and mainframe comput-
ers, hacking is prevalent everywhere, even in
major government systems with the advance-
ment of computer networks.

The “SERVQUAL” model suggests five cate-
gories for quality of service in general, which are
security, assurance, tangibility, empathy, and re-
sponsiveness[14]. These properties are often
adopted and modified to operationalize custom-
er satisfaction in Internet studies. For example,
to measure customer satisfaction regarding
Internet shopping, several factors should be con-
sidered such as security of Internet shopping and
convenience of information search and ordering.
Dealaert and Kahn[3] found from their experi-
ment that waiting or buffering time upon Internet
use has a negative influence on consumer’s
evaluation of web sites. Lynch and Ariely[9]
concluded from their experiments that lowering
service charges for product information search
over the Internet is not felt significantly by
COnSUmers.

We have found that most existing studies
focus on issues related to e-commerce and ana-
lyze the effects of demographic factors, charac—
teristics of products and services offered, and so
on. They do not consider changes in the Internet
access environment in their analyses. Studies on
the effects of transition in the Internet access
network are quite limited yet, making it difficult
to establish policies and business strategies
appropriate to the changes in the users’ Internet
usage environment[1]. From this perspective, this
study collects data on the high-speed Internet
network users with a moderate sample size
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across the country and analyzes what factors
might explain the level of dissatisfaction with
respect to several aspects of Internet service.

3. Research Questions and
Hypothesis

3.1. Research Model and Hypotheses

Most former studies on Internet service have
been focused on analyzing user’s behavior pat-
tern and satisfaction without considering the
Internet access network. Since the Internet ac-
cess network is rapidly shifting from modem
access to the high—-speed network like ADSL, this
study tries to analyze the factors that affect the
level of user’s dissatisfaction in the high-speed
Internet access network. The high-speed Internet
access network includes ADSL, ISDN, Internet-
leased lines and cable TV modems.

The six independent variables adopted in this
study are gender, age, the amount of Internet
usage, the kinds of Internet services used, the
amount of incoming e¢-mails, and the e-shopping
experience. For each set of independent variables,
11 dependent variables are regressed separately,
which are the levels of user’s dissatisfaction on
Internet services.

Dissatisfaction is measured in terms of 11 cate~
gories : method of use ; easiness of operation ;
information search ; time spent ; line conges-
tion ; service fee ; provider’s response ; personal
information release ; security of transaction ;
legal protection ; damage by hacking.

This study performs 11 separate multiple re-
gression analyses with the set of six indepen-
dent variables to identify which independent
variables affect what type of user’s dissatisfac-

tion. The regression model is :

Yi= b0+ b1X1+b2X2+b3X3+b4X4 ()
1
+ b X5+ b X (i =1,2,,11)

where X, = gender ; X, = age ; X3 = the amount
of Internet usage ; Xi=the kinds of Internet
services used ; Xs = the amount of incoming e-
mails ; and Xs = the e~shopping experience ; Y7 =
method of use ; Y2 = easiness of operation ; Y3 =
information search ; Y4 = time spent ; Ys = line
congestion ; Ys = service fee ; Y7 = provider's re-
sponse ; Yz = personal information release ; Yg =
security of transaction ; Yo = legal protection ;
Yu = damage by hacking.

Each regression model consists of a set of six
hypotheses, which are :

[ Hypothesis with respect to genderl

Gender has a significant influence on each type
of user’s dissatisfaction in Korean high-speed
Internet network.

[ Hypothesis with respect to agel]

Age has a significant influence on each type
of user’s dissatisfaction in Korean high-speed
Internet network.

[ Hypothesis with respect to Internet usage]

The amount of Internet usage has a significant
influence on each type of user’s dissatisfaction
in Korean high-speed Internet network.

[ Hypothesis with respect to service kinds]
The number of Internet services used has a
significant influence on each type of user’s dissat-
isfaction in Korean high-speed Internet network.

[ Hypothesis with respect to incoming
e—mails]
The number of incoming e-mails has a signifi-
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cant influence on each type of user’s dissat-
isfaction in Korean high-speed Internet network.

[ Hypothesis with respect to e-shopping]
The number of Internet shoppings has a sign-
ificant influence on each type of user’s dissat-

isfaction in Korean high-speed Internet network.

The significance level of 5% is used for the
probability of Type I error to determine whether
each independent variable has a significant effect
on the dependent variable. The independent vari-
ables with p—value of less than (.05 are consid-
ered to be statistically significant.

3.2 Sample Description and Survey Questions

The survey was carried out from February 2
to 18, 2001 for the people who receive Internet
service in other environments than companies
and schools. The sample consists of two parts :
one is collected using panels of Embrain company
and the other using general Internet users. The
sampled users are confined to those who were
aged 18 or more. The number of subjects was
proportionally assigned to each region according
to its population size and age group in order to
ensure the sample representativeness across the
country. The region covers Seoul and six other
metropolitan cities. Respondents answered the
questionnaires on the Internet.

The independent variables are as follows. First,
gender consists of male and female. Second, age
is a numerical variable with a minimum age of
18. Third, Internet usage has eight categories
from one for the most frequent users to eight for
the least frequent users. Forth, service kinds
refer to the number of services used during the

recent two to three months. The kinds of services

include e-mail, mailing list, magazines and news—
papers, web sites, e-shopping, e-auction, electro-
nic bulletin boards and electronic conference
rooms, home page opening, paid information
services, Internet stock trading, e-banking, in-
stant message, and short message services. Fifth,
incoming e-mails represents the number of mails
received in a week with the exclusion of short
or character message services that are available
to mobile subscribers only. Lastly, e-shopping
represents the number of Internet shoppings over
the last year.

For the 11 aspects of Internet services, i.e., for
the 11 dependent variables, the level of user's
dissatisfaction/concern/complaints are measured
using a five-point scale. Upon the questionnaire
“How much or How often are you dissatisfied
with the corresponding aspect of Internet ser-
vices?”, respondent rates 1 point for always, 2
point for a little, 3 point for sometimes, 4 point

for rarely, and 5 point for never .

4. Analysis Results

4.1 Sample Characteristics

Out of 2,206 respondents, this study uses the
1,823 respondents who were using high-speed
Internet access network, which includes ADSL,
ISDN, CATV, Internet-leased lines, and LAN.
The sample characteristics are summarized as

follows.

e Gender
The male respondents are 942 (51.7%) while
fernales are 881.

® Age
The respondents with the age of 10s occupy
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approximately 42%, 20s are 29%, 30s are 18%, *a
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and 40s or more are 11%(see <Figure 1>). Since
the proportion of 10s and 20s combined are about
71%, it tells that the younger generation repres—
ents the majority of Internet users who access
the Internet more often, spend more time on
Internet, participate in various activities, and

express and claim their opinions.

[®10s W20s C30s M40s+|

{Figure 1) Age distribution

o Internet Usage

Around 81% of respondents answered that
they access the Internet at least once a day. Next,
11% of respondents access the Internet four to
six times a week. Fewer people answered on less
often Internet access questionnaires. In other
words, Internet usage follows an exponential type
distribution. Again this signals that this survey
was answered by those who might represent the

majority of Internet users.

® Service Kinds

<Figure 2> illustrates that the respondents can
be characterized by a bimodal distribution with
respect to the number of services used. Among
the 13 available services, one large group tends
to use about half the services (i.e., five to seven
services) and the other large group uses all the

available services.

{Figure 2> The distribution of respondents by the
number of services used

® Incoming e-mails

The distribution of incoming e-mails for our
sampled data looks right-skewed with a long tail.
The average number of incoming e-mails is
about 30 a week with a great standard deviation
of 376.

® F-shopping

Although e-commerce has rapidly grown over
the last decade, it seems to be a very small part
of our everyday purchasing activities. As de-
picted in <Figure 3>, about 37% of respondents
never involved in e~shopping activities over the
previous year, and about 47% of respondents
participated in e-shopping one to four times.

10 times +

5- 9times

3-4tmes

1-2times

V

0 100 200 300 400 500 600 700

{Figure 3> E-shopping experiénce

<Table 1> analyzes the e-shopping pattern by
age. The distribution of e-shopping differs sign-
ificantly with p-value of less than 0.0001 accord-
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ing to a chi-square test. The age group of 10s
has a smaller purchasing power compared to
adult groups. This is indicated by a smaller pro—
portion of less shopping (none and 1~2 times) for
the age group of 10s. More frequent online buyers
are identified as the age group of 20s. For the
groups of three or more shoppings, 20s are the
biggest group. It is also interesting to note that
the two most frequent buyers (10 times or more)
are the groups of 20s and 30s, i.e., 656% of most
frequent buyers on the Internet are aged 20s and
30s.

(Table 1) The frequency table by e-shopping and
age group

e-shopping \ age 20s 30s total

None

40s +

146 89 60 673
67
RY!

3~4 times 104 52 272

5~9 times 60 A 19 166

10s
378
1~2 times 227 172 110 576
82
53
30

10 times + 47 42 17 136

total 70 | 529 | 327 | 197 | 1823

® Dissatisfaction Level

Using the notations in Equation (1), the levels
of dissatisfaction/concern/complaints are mea-
sured for 11 perspectives. <Figure 4> shows
that personal information release is the most
concerned issue for Internet users. The dissatis-
faction is high for the issues related with service
fee, personal information release, security of
transaction, legal protection, and damage by hack-
ing. Other than these, the dissatisfaction levels
are not low for the remaining aspects. This might
be one of the reasons why e—shopping is still in
its introductory stage and Internet users perceive
a high risk of leaking personal data and credit

information on online activities. In other words,

online security must be strengthened to foster

e-commerce,

Y1 Y2 VY3 ‘ Y4 Y5 Y6 Y7 Y8 Y¢ Y10 YH

{Figure 4> Dissatisfaction levels

4.2 Hypothesis Test Results

According to the model p-value in <Table 2>,
we can be more than 95% confident that the set
of independent variables has significantly affect-
ed each aspect of the dissatisfaction levels. For
each aspect of user’s dissatisfaction, the inter-
pretations are as follows.

For dissatisfaction with respect to the method
of use, all independent variables except Internet
usage are found to be significant. Female Internet
users feel more dissatisfied than male users. As
age groups get older, they feel more dissatisfied.
The ones who use more kinds of Internet services
tend to feel more comfortable with respect to the
method of use. Internet users who use more
e-mails and do e-shopping are also less dissat~
isfied with respect to the method of use.

For dissatisfaction with respect to the easiness
of operation, all independent variables except
service kinds are found to be significant. The
levels of dissatisfaction are higher for females,
older age groups, less frequent users, less e-mail
use groups, and less e-shopping groups.

For dissatisfaction with respect to information
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search and time spent, age, Internet usage, and
e-shopping are found to be significant. The levels
of dissatisfaction are higher for older age groups,
less frequent users, and less e-shopping groups.

For dissatisfaction with respect to line connec-
tion and congestion, gender and age are only the
influencing independent variables. Female users
and older group feel more dissatisfied with line
congestion matters.

For dissatisfaction with respect to service fee
and provider's response, age is the only signifi-
cant independent variable. Older users think that
they pay more than what has to be paid for their
services and that they deserve more speedy and

better response from Internet service providers.

For dissatisfaction with respect to personal
information release, gender, age, and e-shopping
are found to be influential. Female users, older
group users, and less e-shoppers are more dis-
satisfied with respect to personal information and
credit related information release and security
matters.

For dissatisfaction with respect to the security
of transaction, legal protection, and damage by
hacking, both gender and age are the only ex-
plainable independent variables. Female users
and older group users are more meticulous with
respect to security related matters.

In summary, gender might explain the differ-
ence in dissatisfaction level with respect to the

(Table 2> Multiple regression results for each dependent variable : t-stat./p-value

Model Internet Service Incoming B .
p-value Gender Age usage kinds e-mails | ° shopping
813/ ~5.06/ ~-1.8% 3.13/ 314/ 4.45/
Method of use 00001+ 0.0001* |  0.0001* 0.0687 0.0018+ 0.0017x 0.0001%
Easiness of 0.0001% 6.79/ ~4.76/ ~2.60/ -0.01/ 378/ 5.85/
operation ’ 0.0001* 0.0001* 0.0093= 0.9913 0.0002* 0.0001*
Information 0.0001% 1.77/ -2.60/ ~2.40/ 0.2/ 0.96/ 2.99/
search ’ 0.0774 0.0095+ 0.0167+* 0.8316 0.3386 0.0028+
. 1.29/ ~2.65/ ~1.96/ -0.01/ 0.94/ 3.02/
Time spent 0.0001 0.1984 00082¢ | 00498+ | 09907 0.3475 0.0025+
Line 0.0006% 3.02/ -3.20/ ~1.27/ -0.19/ -0.68/ 1.63/
congestion ’ 0.0026x* 0.0014* 0.2038 0.3458 0.4955 0.1037
. 122/ | 354/ 085/ 106/ | 087/ | 00%
Service fee 00051+ 02212 0.0004* 0.3932 0.2890 0.3855 0.9785
Provider's oo | LY -4.03/ 005/ -1y -251/ -1.35/
response ’ 0.0573 0.0001+ 0.9635 0.2661 0.0123+ 0.1762
Personal infor- 0.0001% 351/ -3.27/ 0.81/ 0.90/ -0.51/ -2.74/
mation release ’ 0.0005* 0.0011* 0.4163 0.3661 0.6101 0.0063*
Security of 0.0012+ 3.36/ -2.21/ -0.74/ 0.82/ -1.41/ 1.71/
transaction ’ 0.0008+ 0.0231 0.4589 0.4115 0.1582 0.0871
Legal oot | 389 | 35 012/ 074/ | -050/ | 173
protection ’ 0.0001% 0.0004% 0.9065 0.4596 0.6186 0.0844
Damage by oo | 5% | 2w 099/ 031/ 019/ 061/
hacking ’ 0.0001* 0.0111* 0.3230 0.7555 0.8479 0.5394

Note) * denotes significance at alpha of 5%
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method of use, the easiness of operation, line con-
gestion, personal information release, the security
of transaction, legal protection, and damage by
hacking. Age is the only independent variable
that explains different levels of dissatisfaction for
all aspects. E-shopping experience might explain
dissatisfaction with respect to the method of use,
the easiness of operation, information release, time
spent, and personal information release. Other
independent variables are rather trivial. Internet
usage can uniquely explain the easiness of oper-
ation, information search, and time spent. Service
kinds can explain the method of use only. Dissat—
isfaction with respect to the method of use, the
easiness of operation, and provider’s response are

uniquely explained by incoming e-mails.

5. Conclusions

The access method of Internet has been rapidly
shifting from traditional dial-up modem access
to the high-speed access using new technology
such as ADSL. As indicated by our sampled data
that were collected from Korea nationwide, most
of the active Internet activities are incurred by
those who subscribe to the high-speed infor-
mation and telecommunication network. In a way
to reflect such current Internet access environ-
ment and differentiate from existing researches
in the area of Internet service, this study analyzed
the high-speed Internet network users only.

Hypotheées testing results show that the set
of gender, age, Internet usage, service kinds,
incoming e-mails, and e-shopping is statistically
significantly influencing 11 aspects of user’s dis-
satisfaction with respect to Internet service.
Among these independent variables, age has the

vast impact on the dissatisfaction level. Besides,

gender and e-shopping are considered to be the
next explanatory variables. Older group feel more
dissatisfied with all aspects of internet service.
Female users seem to be more meticulous about
internet service in general. For telecommuni-
cation policy makers and business leaders, it
might be worthwhile to invest more effort in
making older and female users feel happy about
every day internet-related activities. The invest-
ment can be realized in many forms, e.g., more
user-friendly environment and operation, easier
quest for information and knowledge, more secure
online transaction and protection from hazard.
A further study might include the analysis of
paradigm shift in user behavior patterns between
the traditional modem access environment and
the high-speed network triggered by the advan-
cement of network technology. It would also be
valuable to study on similarities and differences
in the high-speed wireless Internet services and

wired ones.
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