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This research integrates the American Customer Satisfaction Model, perceived usefulness and
perceived ease of use to propose a modified American Customer Satisfaction Model to study consumer
satisfaction with the mobile services industry in China. The research finds that perceived expectations,
perceived quality, perceived value, perceived usefulness and perceived ease of use have a major
positive effect on customer satisfaction with mobile services. The research also finds that customer
satisfaction has a significantly positive direct impact on customer loyalty. Customer complaints have
significantly negative direct impact on customer loyalty. Customer satisfaction has a significantly
negative direct impact on customer complaints. By analyzing 274 questionnaires collected from 360
current mobile phone subscribers, the research offers important recommendations to service
providers, policymakers, and subscribers and helps the mobile services industry better understand the
factors affecting customer satisfaction for mobile services in China. These recommendations could
lead to an increase in customer satisfaction and customer loyalty.
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INTRODUCTION

The growth of China’s mobile communication industry will
be explosive in the future and coupled with its
subscribers, will continue to increase at an average
annual pace of 50 million in the coming years. With the
number of subscribers and voice contents keeping pace,
mobile data, other non-voice service and new appli-
cations will also speed up their growth rate. According to
a survey conducted by the Industrial Economics and
Knowledge Center, the number of mobile phone sub-
scribers in China increased 4.8 million per month from
334 million at the end of 2004 to 390 million in 2005. It is
expected that the number of subscribers will increase to
440 million by 2006 at average annual increase pace of
12.8%. The number of mobile phone subscribers is
forecasted to reach 570 million by 2009.This research
examines the relevant factors influencing customer

satisfaction regarding mobile service delivery in China.

Customer satisfaction has become a vital concern for
companies and organizations in their efforts to improve
product and service quality and maintain customer loyalty
in a highly competitive marketplace. In the last decade, a
number of national indicators have reflected that con-
sumer satisfaction across a wide range of organizations
has risen (for example, USA — ACSI, Fornell et al., 1996;
Europe - ECSI Technical Committee, 1998; Denmark,
Martensen et al., 2000). A standardized satisfaction
measure provides the means for accurate regulatory
objectives that capture both consumer interest and
overcome the vagueness issue.

Regulators can adapt this standard measure for
national benchmarking, competitive country assessment,
longitudinal studies of regulation implications, etc.
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Specifically, several mobile service studies conducted
regionally have attempted to explore the antecedents of
customer satisfaction, customer loyalty and customer
retention (Gerpott et al., 2001; Kim et al., 2004).The
American Customer Satisfaction Model (ACSM) is a
general, cross-industry model that provides market-based
performance measures for firms, industries, sectors and
nations. It measures the quality of goods and services as
experienced by consumers (Fornell et al., 1996) and
gauges their actual and anticipated consumption
experiences (Anderson and Fornell, 2000).

This research integrates the ACSM, perceived use-
fulness and perceived ease of use to propose a modified
American Customer Satisfaction Model to study
consumer satisfaction with the mobile services industry in
China. This research found that perceived expectations,
perceived quality, perceived value, perceived usefulness,
and perceived ease of use were critical factors for
customer satisfaction with mobile services.

THEORETICAL BACKGROUND

The American Customer Satisfaction Model

The American Customer Satisfaction Model (ACSM) is a
general, cross-industry model that provides market-based
performance measures for firms, industries, sectors and
nations. It measures the quality of goods and services as
experienced by consumers (Fornell et al.,, 1996), and
gauges their actual and anticipated consumption
experiences (Anderson and Fornell, 2000).

The American Customer Satisfaction Index (ACSI) of
an individual firm represents its served markets, its
customers’ overall evaluation of total purchases, and
consumption experience, both actual and anticipated
(Fornell et al., 1996). The objectives of the ACSI are to
generate exact and comprehensive information about
customer satisfaction that can serve as an indicator for
the economic success of companies, industries, and the
national economy.

The ACSI measures the quality of the goods and
services as experienced by the customers that consume
them. Analogously, an industry ACSI represents an
industry's customers' overall evaluation of its market
offering, a sector ACSI is an overall evaluation of that
sector, and the national ACSI gauges the nation's total
consumption experience. Hence, ACSI represents a
cumulative evaluation of a firm’s market offering, rather
than a person’s evaluation of a specific transaction.

The National Quality Research Center of the University
of Michigan Business School conducts the fieldwork for
the ACSI. The ACSI is a project partnership of the
American Society for Quality, the University of Michigan
Business School, the National Quality Research Center,
and Arthur Andersen (Fornell et al., 1995, 1996; Johnson,
1995; NQRC, 1994a, b). About 25 corporate s ponsors
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support the ACSI. The ACSI is based on a structural
model that consists of six latent variables. Figure 1
presents the ACSM with the variables and their
relationships (Fornell et al., 1996; NQRC, 1994a). The
latent variables are measured by a multi--item approach.

The concept behind ACSI, namely, a measure of
overall customer satisfaction that is uniform and com-
parable, requires a methodology with two fundamental
properties. First, the methodology must recognize that
ACSI and the other constructs in the model represent
different types of customer evaluations that cannot be
measured directly. Accordingly, ACSI uses a multiple
indicator approach to measure overall customer satis-
faction as a latent variable. The result is a latent variable
score or index that is general enough to be comparable
across firms, industries, sectors, and nations. Second, as
an overall measure of customer satisfaction, ACSI must
be measured in a way that not only accounts for
consumption experience, but also is forward-looking. To
this end, ACSI is embedded in the system of cause and
effect relationships shown in Figure 1, which makes it the
centerpiece in a chain of relationships running from the
antecedents of overall customer satisfaction-expec-
tations, perceived quality, and value-to the consequences
of overall customer satisfaction-voice and loyalty. As was
indicated, the primary objective in estimating this system
or model is to explain customer loyalty. It is through this
design that ACSI captures the served market's evaluation
of the firm's offering in a manner that is both backward-
and forward-looking.

According to the model, there exists a positive asso-
ciation between perceived customer expectations (PE)
and perceived quality (PQ), perceived value (PV) and
satisfaction. As shown in Figure 1, customer satisfaction
has three antecedents: Perceived quality, perceived
value, and perceived expectations.

The first determinant of customer satisfaction is per-
ceived quality, which is the served market’'s evaluation of
recent consumption experience. Perceived quality is
expected to have a direct and positive effect on overall
customer satisfaction. For perceived quality, we expect a
positive association between increased perceived value
and customer satisfaction. The second determinant of
customer satisfaction is perceived value. Adding per-
ceived value incorporates price information into the
model and increases the comparability of the results
across firms, industries. The third determinant of custo-
mer satisfaction is perceived expectations. Perceived
expectations represent both the served market's prior
consumption experience with the firm’s offering, including
non-experiential information available through sources
like advertising and word-of-mouth-and a forecast of the
ability of the supplier to deliver quality in the future. As
such, the expectations construct is both backward and
forward-looking. It captures all previous quality expe-
riences and information from t-1,t-2,..., t—m. Hence,
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Figure 1. The American Customer Satisfaction Model (ACSI, 1999).

the construct naturally has a direct and positive
association with a cumulative evaluation of firm perfor-
mance, such as overall customer satisfaction. At the
same time, the served market's expectations at time t
forecast a firm’s ability to satisfy its market in future
periodst + 1,t + 2, ..., t + n. This role of expectations is
important because the nature of the ongoing relationship
between a firm and its customer base is such that
expected future quality is critical to overall customer
satisfaction. According to the model, there exists a
positive relation between perceived quality, perceived
expectations, perceived value and customer satisfaction.
The final relationship in the model is between customer
complaints and customer loyalty. Although there are no
direct measures of the efficacy of a firm’s customer
service and complaint-handling systems, the direction
and size of this relationship reflect on these systems
(Fornell et al., 1996). When the relationship is positive,
the implication is that the firm is successful in turning
complaining customers into loyal customers. When
negative, the firm’s complaint handling has managed to
make a bad situation even worse-it has contributed
further to customer defection. The immediate conse-
quences of increased customer satisfaction are
decreased customer complaints and increased customer
loyalty. When dissatisfied, customers have the option of
exiting (e.g., going to a competitor) or voicing their
complaints in an attempt to receive retribution. Loyalty is
the ultimate dependent variable in the model because of
its value as a proxy for profitability.

The American Customer Satisfaction Model (ACSM)
and its adaptations have been utilized in many studies in
various industries. For example, ACSM variations were
used to examine banking services (Mukherjee et al.,

2003), transportation and communications sectors
(Grigoroudis and Siskos, 2004). In the mobile services
context, loyalty is defined as a favorable attitude toward a
specific service provider that leads to a combination of
repurchase likelihood for additional services from the
same provider and tolerance to price increases from that
provider (Fornell et al., 1996). In turn, satisfaction has a
positive effect in terms of customer loyalty and a negative
effect in terms of customer complaints. As such, loyalty is
directly explained by customer satisfaction and also
customer complaints regarding the product or service.

Perceived usefulness and perceived ease of use

The technology acceptance model (Davis et al., 1989),
adapted from the theory of reasoned action (TRA) (Ajzen
and Fishbein, 1980), appears to be the most widely
accepted among information systems researchers. The
objective of The technology acceptance model is to
provide an explanation of the determinants of computer
acceptance that in general, is capable of explaining user
behavior across broad range of end-user computing
technologies and user populations, while at the same
time being both parsimoniously and theoretically justified
(Davis et al., 1989). The technology acceptance model
(Davis et al., 1989) originally suggested that two beliefs-
perceived usefulness and perceived ease of use - are
instrumental in explaining the variance in users’
intentions. Perceived usefulness is the degree to which a
person believes that using a particular system enhances
his or her job performance (Lu et al., 2010). Perceived
ease of use is the degree to which a person believes that
using a particular system will be free of effort (Wang and
Pho, 2009). These determinants are also easy to under-
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Figure 2. The modified American Customer Satisfaction Model.

stand for system developers, and can be specifically
considered during system requirement analysis and other
system development stages. These factors are common
in technology-usage settings and can be applied widely
to solve the acceptance problem.

KUO et al. (2005) found perceived ease of use have a
positive effect on the customer satisfaction. Therefore,
the research combines ACSM, perceived usefulness and
perceived ease of use to propose the modified American
Customer Satisfaction Model, to study consumer
satisfaction of the mobile services industry in China.
Figure 2 shows the modified American Customer Satis-
faction Model with the variables and their relationships.

RESEARCH MODEL AND HYPOTHESES
Research model

The research model of this research is shown in Figure 2.
We have integrated ACSM, perceived usefulness and
perceived ease of use to propose a modified American
Customer Satisfaction Model to study consumer satis-
faction with the mobile services industry in China. The
research involved 274 current mobile phone service
users residing in China.

Hypotheses

This research applies the modified American Customer
Satisfaction Model to study consumer satisfaction with
the mobile services industry in China. Thus, we
hypothesized:

H1: Perceived expectations will
perceived quality of mobile services.
H2: Perceived expectations will
perceived value of mobile services.
H3: Perceived expectations will positively affect customer
satisfaction of mobile services.

H4: Perceived quality will positively affect perceived
value of mobile services.

H5: Perceived quality will positively affect customer
satisfaction of mobile services.

H6: Perceived value will positively affect customer
satisfaction of mobile services.

H7: Perceived usefulness will positively affect customer
satisfaction of mobile services.

H8: Perceived ease of use will positively affect customer
satisfaction of mobile services.

H9: Customer satisfaction will negatively affect customer
complaints of mobile services.

H10: Customer satisfaction will positively affect customer

positively  affect

positively  affect
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Table 1. Sample demographics.

Gender Percentage Age Percentage Experience in using mobile services
Male 53.28 <18 17.52 < lyear 12.77%
Female 46.72 18 to 30 38.32 1to 3 years 66.43%
30to 40 36.49 > 3 years 20.80%
>40 7.67

loyalty of mobile services.
H11: Customer complaints will negatively affect customer
loyalty of mobile services.

METHOD
Sampling method

A sampling of 274 questionnaires was collected from 360 current
mobile phone service users in China. We sent questionnaires by e-
mail in May of 2009. After three months (August 2009), we had 278
that were returned. The rate of response for the questionnaire was
77.2%. Of the 278 basic questionnaires returned, we had to leave
out 4, which some questions had not been answered, thus leaving
the number of valid questionnaires at 274.

Instrument

To ensure content validity of the scales used, the items selected
must represent the concept around which generalizations are to be
made. Items selected for the constructs were adapted from prior
studies in order to ensure content validity. All the 24 items used a
ten-point Likert scales. The questionnaire contained nine parts.
Those parts were: customer expectations, perceived quality,
perceived value, customer satisfaction, perceived usefulness,
perceived ease of use, customer complaints, and customer loyalty;
there was an additional section for customer’s personal data.

Sample demographics

The research involved 274 current mobile phone service users
residing in China. Of the users who filled out answers in this
questionnaire, 53.28% were male, and 46.72% were female. Most
of the users were 18 to 30 years old, thus making up 38.32% of the
sample. The majority of those replying to the questionnaire were
people with one to three years’ experience in using mobile services;
they made up 66.43% of the sample. Sample demographics are
depicted in Table 1.

Methodology of data analysis

This research has adopted structural equation modeling (SEM) for
its data analysis to measure empirically, the data, to examine if it is
in accordance with theory. Based upon our measurement model,
we assay all possible effects, and for each hypothesis, we construct
a structural model, then we analyze functions and dependencies
among all parameters pursuant to each structural model. The
statistical analysis software used for the research is LISREL 8.3
and SPSS 13.0. This research adopted structural equation
modeling (SEM) for its data analysis to study the causalities among

all parameters constructed in each model. The estimation of the
parameters used the Maximum Likelihood Estimation (MLE). When
utilizing this method, sample size can not be too small. It is
generally acknowledged that an appropriate sample size should lie
between 100 and 400 to be suitable for MLE (Ding et al., 1995).
Our sample size was 274, thus meeting that requirement. The data
obtained was tested for reliability and validity, using confirmatory
factor analysis (CFA).

DATA ANALYSIS AND RESULTS
Analysis of the measurement model

This research adopted structural equation modeling
(SEM) for its data analysis to study the causalities among
all parameters constructed in each model. The estimation
of the parameters used the Maximum Likelihood Esti-
mation (MLE), and the sample size could not be too small
when utilizing this method. Structural model analysis
examines the global fitness of the observed data in the
research model, and the dependencies and correlations
among all potential variables.

The data obtained were tested for reliability and vali-
dity, using confirmatory factor analysis (CFA). The model
included 24 items that described eight latent constructs:
perceived expectations, perceived quality, perceived
value, customer satisfaction, perceived usefulness, per-
ceived ease of use, customer complaints, and customer
loyalty. In order to measure the reliability, convergent
validity and discriminant validity of the theoretical
constructs of this research, we selected for this research,
three most frequently used indexes according to the
suggestion of Bagozzi and Yi (1988): Individual Item
Reliability, Composite Reliability (CR) and Average
Variance Extracted (AVE) to rate the evaluation model.

Individual Item Reliability assessed the factor loading of
a potential variable, stemming from its corresponding
measurement item. Fornell and Larcker (1981) suggest
that the CR value should be greater than 0.6. Fornell and
Larcker (1981) propose that the AVE value should be
greater than 0.5. As shown in Table 2, the average value
of variables used for the research model accords with
suggested values of the three indexes, which means
these research variables have good convergent validity,
and their total AVE is larger than their correlation value,
these research variables have discriminate validity.
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Construct CR

AVE PE PQ PV CS PU PEOU CC CL
PE 0.93 0.83 -
PQ 094 0.84 0.30 -
PV 095 090 0.58 0.37 -
CS 095 0.88 0.67 037 0.67 -
PU 09 086 051 015 0.28 0.52 -
PEOU 09 084 049 015 029 053 0.68 -
CcC 089 080 -055 -0.31 -0.55 -0.82 -0.44 -0.42 -
CL 094 084 044 024 044 066 035 0.34 -0.66 -

Perceived expectations (PE), Perceived quality (PQ), Perceived value (PV), Customer satisfaction
(CS), perceived usefulness (PU), perceived ease of use (PEOU), Customer complaints (CC),

Customer loyalty (CL).

Table 3. Goodness-of-fit measures of the research model.

Fit Indices X2/ df  GFI NFI NNFI CFI IFI RMSEA
Recommended value <3¢ 208 209 =209 209 209 =0.05-0.08
Result value 2.65 0.84 097 0.98 098 098 0.078

Analysis of the structural model

In this research, we propose eight research constructs.
After inspections of reliability and validity in order to
achieve the specifications, and since the eight research
constructs show good reliability and validity, we then
study the hypotheses that we have made for this
research, and examine them, so that we can understand
the relationship between every research construct, and
examine all the hypotheses. In this research, before we
proceed with structural analysis on the collected
guestionnaires, we have to understand the confirmatory
analysis of the research model. The main purpose of the
confirmatory analysis of the research model is to
determine whether the theory model constructed by the
researcher is instrumental in explaining the observed
data. Seven common model-fit measures were used to
assess the model’s overall %oodness—of-fit: the ratio of ¥
to degrees-of-freedom (x°/df); goodness-of-fit index
(GFI); normalized fit index (NFI); non-normalized fit index
(NNFI); comparative fit index (CFI); Incremental Fit Index
(IFI); Root Mean Square Error of Approximation (RMSEA)
As shown in Table 3. The ratio of x° to degrees-of-
freedom (x’/df) for the measurement model was
calculated to be 2.34. The GFI was 0.84, which is greater
than the 0.80 benchmark suggested by Hu and Bentler
(1999). The NFI was 0.97, which is greater than the 0.90
benchmark suggested by Bentler (1989). The NNFI was
0.98, which is greater than the 0.90 benchmark
suggested by Bentler (1989). The CFl was 0.98, which is

greater than the 0.90 benchmark suggested by Bentler
(1989). The IFI was 0.98, which is greater than the 0.90
benchmark suggested by Bentler (1989). The RMSEA
was 0.078, which was slightly greater than the
recommended range of acceptability (<0.05 to 0.08)
suggested by MacCallum et al. (1996).

The significant structural relationship among the
research variables and the standardized path coefficients
are presented in Figure 2. The data shows that perceived
expectations had a positive effect on perceived quality of
mobile services (y = 0.30, P < 0.01). Therefore,
hypotheses H1 was supported. Perceived expectations
had a positive effect on perceived value of mobile
services (y = 0.52, P < 0.01). Therefore, hypotheses H2
was supported. Perceived expectations had a positive
effect on customer satisfaction of mobile services (y =
0.24, P < 0.01). Therefore, hypotheses H3 was supported.
Perceived quality had a positive effect on perceived value
of mobile services (B = 0.21, P < 0.01). Therefore,
hypotheses H4 was supported. Perceived quality had a
positive effect on customer satisfaction of mobile services
(B = 0.10, P < 0.05). Therefore, hypotheses H5 was
supported. Perceived value had a positive effect on
customer satisfaction with mobile services (B = 0.40, P <
0.01). Therefore, hypotheses H6 was supported.

Perceived usefulness had a positive effect on customer
satisfaction of mobile services (y = 0.17, P < 0.01).
Therefore, hypotheses H7 was supported. Perceived
ease of use had a positive effect on customer satisfaction
of mobile services (y = 0.15, P < 0.05). Therefore,
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hypotheses H8 was supported. Customer satisfaction
had a negative effect on customer complaints of mobile
services (B = -0.82, P < 0.01). Therefore, hypotheses H9
was supported. Customer satisfaction had a positive
effect on customer loyalty of mobile services (3 = 0.36, P
< 0.01). Therefore, hypotheses H10 was supported.
Customer complaints had a negative effect on customer
loyalty of mobile services (B = -0.36, P < 0.01). Therefore,
hypotheses H11 was supported.

DISCUSSION

Due to the explosive growth of China’s mobile commu-
nication industry, it is one of the most important markets
in the world. It is expected that the number of subscribers
will increase to 440 million by 2006 at average annual
increase pace of 12.8%. The number of mobile phone
subscribers is forecasted to reach 570 million by 2009.
The research proposed the modified American Customer
Satisfaction Model by integrating ACSM, perceived
usefulness and perceived ease of use to study consumer
satisfaction with the mobile services industry in China.
The research offers four major findings as discussed
further.

i. This research found that perceived expectations,
perceived quality, perceived value, perceived usefulness,
and perceived ease of use were critical factors for
customer satisfaction with mobile services.

ii. Perceived expectations have a positive effect on
perceived quality of mobile services; therefore, as the
level of perceived expectations increases, the level of
perceived quality also increases. Perceived expectations
and perceived quality have a great positive and direct
impact on perceived value of mobile services.

iii. Customer satisfaction has a significantly positive direct
impact on customer loyalty. Thus, as the level of
customer satisfaction increases, the level of customer
loyalty increases. The research concluded that if China’'s
mobile services industry wants to effectively increase
customer loyalty, it should work out a way to improve
customer satisfaction

iv. Customer satisfaction negatively directly influences
customer complaints. Thus, as the level of customer
satisfaction increases, the level of customer complaints
decreases. Customer complaints have significantly
negative direct impact on customer loyalty. Thus, as the
level of customer complaints increases, the level of
customer loyalty decreases.

By analyzing 274 questionnaires collected from 360
current mobile phone subscribers, the research offers
important recommendations to service providers, policy-
makers, and subscribers, and helps the mobile services
industry better understand the factors affecting customer

satisfaction for mobile services in China. These
recommendations could lead to an increase in customer
satisfaction and customer loyalty.

This research issues two suggestions regarding the
future research direction. First, the research model can
be applied in other industries to explore and compare
further results. Second, the future research can attempt
to discover other major elements affecting customer
satisfaction.
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