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Abstract. The spread of emerging devices such as smartphone and Tablet PC
enables people to experience an unprecedented technology innovation. Howev-
er, some smartphone users show their intentions to reuse the feature phone due
to the increased stress and pressure caused by a lot of functions of the smart-
phone. This study explores that the technology innovation doesn’t provide all
the people with the same level of values and satisfactions. A paper and pencil
survey is employed with 3,798 mobile users randomly selected from 10’s to
60’s in Korea and asks them to answer the devices, ICT services, and applica-
tions in use, and the degree of their satisfactions as well as their perceived val-
ues and reuse intentions. Results show that the effects of technology innovation
are different depending on mobile users’ perceived value of technology innova-
tion and price-value scheme, satisfaction of mobile service in use, and ages.
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1 Introduction

With the development of technology, the users of the emerging devices such as
smartphone and tablet PC are rapidly growing. For example, the penetration rate of
mobile phones in Korea has already surpassed 100% and about 60% of mobile phone
users switched feature phones to smartphones in 3 years only after kt first introduced
the iPhone into the Korean market in 2009. The tablet PC market is also growing in
Korea, even though the usage rate is less than 20% out of the mobile phone users
now.

The spread of emerging devices mentioned above enables people to experience an
unprecedented technology innovation in User Interface (UI) such as voice search and
touch-sensor screen. In addition, the technology innovation enables people to use
diverse functions of the new devices in a simple and easy way. As a result, people
become more enthusiastic for the UI which is regarded as a key factor to influence the
competitiveness of the emerging devices, driving the direction of the technology de-
velopment such as motion and voice sensing.

However, some smartphone users show their intentions to reuse the feature phone
due to the increased stress and pressure caused by the smartphone such as frequent
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email checks and notification sounds. On the other hand, a newest smartphone with
high-specification is a just useless device to those who are not familiar with applica-
tions and functions which are based on the new UI, or those who use only voice and
text services with their mobile phones. Thus, this study attempts to explore that the
technology innovation doesn’t provide all the people with the same level of benefits,
values, and satisfactions, which are influenced by their life style and attitudes toward
the technology.

2 Literature Review

Research has been shown that customer satisfaction is an important factor positively
influencing customer loyalty and post-purchase intention in telecommunication mar-
ket (Kim et al., 2004; Kuo et al., 2009). However, customer satisfaction is a broad and
complex concept, which can be viewed from various perspectives including price,
product design and service quality. Product design and demographic factors have
been investigated as influencing the level of customer satisfaction of a mobile phone.
For example, Han et al. (2004) and Ling et al. (2007) investigated critical design fea-
tures of a mobile phone affecting overall user satisfaction. Yuen et al. (2011) ex-
amined Malaysian citizens to indentify the demographic factors influencing customer
satisfaction.

More attentions have been given to new characteristics and functionalities due to
an increasing number of value-added features on current mobile phones, especially
smartphones. A recent study by J.D. Power and Associates (2011) found that the key
factors of overall satisfaction with a smartphone were not only design features such as
a specific size and weight but latest technological advancement. Among the studies on
the relationship between the new features and customer satisfaction, Park and Lee
(2011) analyzed how user experience and device characteristics of smartphone affect
customer satisfaction. In their pilot study, they showed that instant connectivity is the
most important factor but smartphone stress and enjoyment aren’t. Ling et al. (2006)
showed that color screen, mobile Internet and voice dialing strongly impacted satis-
faction level. Also, Haverila (2011) found that the most important feature is bat-
tery/talk time among male users. Dobrota et al. (2012) analyzed how customer satis-
faction is related to the customers’ foreknowledge, awareness and information about
mobile operation system. Bayraktar et al. (2012) compared customer satisfaction and
loyalty efficiency of six mobile phone brands in Turkish telecommunication market.

While a lot of research has focused on the relationships between new features of
smartphone and customer satisfaction, some have shown the relationships between
smartphone price and customer satisfaction. In Tan et al. (2012), the most important
feature of a smartphone is price plans by telecom operators rather than other features
including technology-related features, design-related features, application-related
features and image-related features. Also, smartphone price is ranked 5" among
11 smartphone features. Lee (2011) claimed that the price of a smartphone has no
relationship with customer loyalty to the mobile service provider.
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According to Kuo et al. (2009), customer’s perceived value is also closely related
to customer satisfaction and can be considered from different perspectives including
money, quality, benefit and social psychology ((Bishop (1984), Zeithaml (1988),
Sheth (1991)). From the perspective of quality in mobile services, studies have inves-
tigated the perceived value of short message service (Lai (2004)), mobile commerce
(Lin and Wang (2006)), mobile value-added services (Kuo et al. (2009)). In addition,
self-disclosure, flow and social presence have been considered as affecting user satis-
faction of instant mobile messenger in smartphone (Park et al. (2011)). However, few
have explored the relationship between the satisfaction of smartphone and the per-
ceived value of technology innovation of smartphone. Therefore, this study will ex-
plore how users’ perceived value of technology innovation of smartphone affects their
satisfaction of the smartphone, and include personal characteristics like price-value
perception and the satisfaction of their mobile service provider as important factors.

3 Research Model and Hypotheses

The research model includes demographic and psychological variables determining
users’ satisfaction of their smartphones as shown in Fig. 1. We assumed that Per-
ceived Value of Technology Innovation (PVTI) and Price-Value Perception (PVP)
would determine Satisfaction of Smartphone (SS). We also hypothesized that demo-
graphic characteristics (Gender and Age) and users’ satisfaction of their mobile ser-
vices (SMS) would be related to Satisfaction of Smartphone (SS).

Demographic
Characteristics
(Gender)

H4a

Demographic
Characteristics
(Age)

Perceived Value of
Technology Innovation
(PVTI)

Satisfaction of
Smartphone (SS)

Price-Value Perception
(PVP)

Satisfaction of

Mobile Service
(SMS)

Fig. 1. Research Model
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Perceived Value of Technology Innovation (PVTI) of a mobile phone represents how
much a smartphone user recognizes and utilizes the innovative value of a smartphone in
contrast to a feature phone. The innovative value of a smartphone can be explained by
the function of data communication. Although a feature phone also provides data com-
munication services, they are very constrained compared to a smartphone. PVTI was
measured in terms of the perceived ratio of the value of data communication in the
whole value of smartphone and the perceived ratio of the value of application messenger
in users’ communication usages. Considering that customer’s perceived value is related
to customer satisfaction, we propose the first hypothesis:

Hypothesis 1. PVTI is positively related to SS.

In general, smartphone users pay higher telephone rates as well as use more expensive
devices, compared to feature phone users. All smartphone users do not think that
higher price provides higher value or quality, affecting the satisfaction of a smart-
phone. We measured Price-Value Perception (PVP) in terms of user's price-quality
schema (Bearden et al., 2011). Therefore, the second hypothesis is:

Hypothesis 2. PVP is positively related to SS.

Mobile phone users use mobile voice and data communication services. Because
functions of a mobile phone are realized based on a mobile telecommunication ser-
vice, we assumed that SMS affects SS. Thus, we hypothesize the following:

Hypothesis 3. SMS is positively related to SS.

Utilities of technology are various according to users’ demographic characteristics. In
general, individual's gender and age are basic considerations in segmentation for mar-
keting. It is important to examine the effect of users’ gender and age on the satisfac-
tion of a smartphone. Thus we propose the following hypotheses:

Hypothesis 4a. Gender is related to SS.

Hypothesis 4b. Age is related to SS.

4 Methods

This study employed a face-to-face survey to obtain 3,798 questionnaires. The res-
pondents were randomly selected from all of major cities and provinces of Korea,
according to the national demographic statistics. Thus, the survey data represents a
summarization of nationwide characteristics of Koreans. Smart PLS was used in the
analysis of this study. First, a measurement model was tested using confirmatory
factor analysis. For the test, individual item reliability, internal consistency and dis-
criminate validity were analyzed. After the measurement model test, a structural
equation model was analyzed and the hypotheses were tested.
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Table 1. Characteristics of Respondents

Category Frequency Percentage (%)
Male 2003 52.7
Gender Female 1705 s
13~19 458 12.1
20~29 783 20.6
30~39 905 23.8
Age 40~49 876 23.1
50~59 646 16.7
60~69 140 3.7
Mi 2099 55.3
Smartphone M2 410 10.8
Manule:cturer M3 448 11.8
M4 489 12.9
Etc. 352 9.3
- T1 1898 50.0
Mob.lle ™ 1ol L4
;irvvif; T3 677 17.8
Etc. 32 0.8

5 Results

5.1 Reliability and Validity of Measures

Individual item reliability was tested using factor loading of measured variables for
each latent variable. If the factor loading of an item are greater than 0.5, the item
reliability is demonstrated. Composite reliability indexes were used to test internal
consistency of latent variables. The acceptable level of composite reliability index is
0.7. To test the discriminant validity, the square root of AVE (Average Variance Ex-
tracted) was used. It should be greater than 0.5 to verify the discriminant validity.
Table 2 shows the results of the reliability and validity test. Factor loadings are great-
er than 0.5 and the square root of AVE and composite reliability are greater than 0.5
and 0.7, respectively. Thus, reliability of measured variables and discriminant validity
of latent variables are justified.

5.2 Analysis of the Structural Model

Bootstrapping of Smart PLS was used to analyze the research model. Table 3 and Fig.
2 show the results. PVTI and PVP were positively related to users’ satisfaction of
smartphone (SS). The path coefficients of them are 0.100 and 0.091, respectively, and
p-values are less than 0.001. Thus, H1 and H2 are supported. SMS is found to be
significantly related to SS. The path coefficient is 0.324 and p-value is less than
0.001. H3 is supported. The path between Gender and SS was found to be insignifi-
cant. The p-value is greater than 0.05 and thus H4a is not supported. On the other
hand, Age is related to SS. The path coefficient is 0.038 and p-value is less than 0.05.
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Table 2. Results of Validity and Reliability Test

Factor SQRT Composite
Loading (AVE) Reliability
Perceived Value of Technology Innovation 0.86 0.85
‘What do you think is the ratio of the value of mobile internet 0.87
service among all of the services provided by mobile com-
munication?
‘What do you think is the ratio of the usage of communication 0.86
though messenger application among all of your mobile
communication?
Price-Value Perception 0.94 0.96
Generally speaking, the higher the price of the product, the 0.94
higher the quality
The price of a product is a good indicator of its quality 0.94
You always have to pay a bit more for the best 0.93
Satisfaction of Mobile Service 1.00 1.00
How much are you satisfied with your mobile communication 1.00
service provider?
Gender 1.00 1.00
What is your gender? 1.00
Age 1.00 1.00
What is your age? 1.00
Satisfaction of Smartphone 1.00 1.00
How much are you satisfied with your smartphone? 1.00
Table 3. Results of Hypotheses Test
Hypothesis Path Path Coef- t-value p-value
ficient
H1 Perceived Value of Technology Innovation 0.100 5.305 0.000
— Satisfaction of Smartphone
H2 Price Value Perception — Satisfaction of 0.091 4.966 0.000
Smartphone
H3 Satisfaction of Mobile Service — Satisfaction 0.324 18.508 0.000
of Smartphone
H4a Gender — Satisfaction of Smartphone -0.018 1.200 0.237
H4b Age — Satisfaction of Smartphone 0.038 2.097 0.042
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Fig. 2. Results of Research Model and Hypotheses Test

6 Discussions

6.1  Summary of Findings

This study provides a strong evidence that the satisfaction of smartphone is affected
by the perceived value of technology innovation of a smartphone. Two measured
variables, the value of mobile internet service and the ratio of the usage of communi-
cation through messenger application, were used and showed to be reliable to
represent the perceived value. This means that although people accept new technolo-
gy, they have different acceptance level of value provided by the technology and thus
the satisfaction of a new technology is influenced by not only its features but also
users’ acceptance level.

Another finding is that the relationship between the price-value perception and the
satisfaction of smartphone is significant. This means that some people may be dissa-
tisfied by the high price although they get great value from technology innovation. A
user’s satisfaction with the mobile service provider he/she subscribes to is a signifi-
cantly associated with the satisfaction of the smartphone. This shows that satisfaction
of a technology which is enabled by another one is influenced by the other one. As
expected, a user's age has a significant relation with the satisfaction of smartphone.
On the other hand, the gender is not significantly related with the satisfaction of a
smartphone. This shows that there are some other factors which are affecting on the
satisfaction of a smartphone and have in relation with age but not with gender.
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6.2 Contributions and Limitations

This study expands the concept of perceived value by showing that people show the
perceived value from the perspective of technology, in addition to that of money,
quality, and benefit. The results show that the higher the perceive value of a smart-
phone is, the higher the satisfaction of smartphone is. Additionally, the findings sug-
gest that individuals’ price-value perception affects the satisfaction of smartphone.

This study also provides that the satisfaction with a telecom service provider af-
fects the satisfaction of a smartphone, meaning that the satisfaction of a smartphone
should be considered by the combination of the device and the service of a smart-
phone. Finally, findings suppose that all people do not fully enjoy the benefits from
the technology innovation, showing that users have different acceptance levels of the
smartphone value. Thus, different approaches and services should be prepared de-
pending on the level of acceptance, in order to help people who do not easily follow
and accept the technology innovation.

In spite of those contributions, this study has some limitations. Although the study
supposes that the users' personal characteristics have a relation on the satisfaction of a
smartphone, other factors were not considered except the price-value perception. Such
as involvement and technology readiness can also be used as affecting factors.
The model can be expanded to include users' intention to repurchase a smartphone to
build a model explaining the relations from the perceived value to retention through
satisfaction of technology innovation. These limitations should be our further works.
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