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Abstract. This research highlighted the 4G mobile network adoption Klang Valley, Malaysia. Mobile
penetration rate in all states are high which implies multiple subscriptions. Despite this, the reciprocal
implication is that there remains a significant low adaption level of 4G service. High adoption of 4G was
reported from developed countries within the context of higher education learning to support the learning
process. Thus, this study attempt to determine the adoption factors of 4G mobile services in the Klang Valley.
Besides that, the influence of 4G demographic profile towards adoption level also had been determined in the
study. This study integrates perceived enjoyment to Technology Acceptance Model (TAM) which had been
considered the most beneficial for expecting the use of such technology. The study employed quantitative
approach using validated survey methods. A total of 95 respondents consisting of 4G users were selected by
using the convenience sampling method. Independent variables constitute of perceived usefulness, perceived
ease of use, attitude, and perceived entertainment value. Meanwhile, the dependent variable is behavioral
intention to use. The findings revealed that the positive influence between the relationship of perceived
usefulness, ease of use, entertainment value, attitude and behavioral intention. Furthermore, perceived
entertainment value was the leading factor that influencing subscriber’s intention. On the other hand, the
demographic of subscribers are not significant influence to their intention to use 4G. This study provided
information to service providers in order to reinforce the relative advantage and entertaining attributes to
promote the adoption of 4G.
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1. Research Background

Fourth Generation (4G) mobile networking is the evolution of mobile communication from 3G and
WLAN [1]. The network was built with three technologies; LTE (Long Term Evolution), HSPA+ (High
Speed Packet Access) and WiMAX (Worldwide Interoperability for Microwave Access). The significant
feature of the 4G is the ability to transmit high quality video images and image transmission comparable in
quality to high-definition television technology products [2]. The fast pace of modern life has improved work
efficiency incomparable with the standard 3G just with up to 7.2Mbps. Ideally, 4G system can download at a
speed of 1Gbps [3], however, most of 4G can offer the estimated speed up to 75Mbps. Based on Digitimes
Research (2014) in ASEAN market, the total number of mobile communication subscribers will reach 744.3
million in 2016, with 3G to account for 53.1%, 2G for 39.9% and 4G for 7%, [4]. Yet, 4G subscribers are
less than 10% of all mobile subscribers in Malaysia [4]. Nevertheless, according to [5] the mobile
penetration rate in Malaysia is higher than the United States, Indonesia and world’s average with 13 million
of Malaysian subscribers are actively using mobile phones for social connectivity. One of the reasons of low
level of 4G subscribers is the delayed rollout of broadband services, slower infrastructure growth and slower
pace of adoption [6]. In Malaysia, 4G is commenced in 2013 with four major 4G provider companies; Maxis,
Celcom, DiGi and U Mobile. According to information provided by [7], four service providers (Maxis,
Celcom, Digi and U Mobile) have launched their 4G LTE services in 2013.

* Corresponding author. Tel.: +60137668244.
E-mail address: aziati@uthm.edu.my.

272


admin
打字机文本
doi: 10.18178/wcse.2016.06.042


Despite the expansion of 4G areas and development of networks, 3G subscribers are still not switching to
4G due to poor networking coverage (especially rural area) [8], cost-saving and unexpected data speed. Due
to the constraints, the 3G subscribers are still higher than 4G subscribers [9]. Although the coverage of 4G
network is double expanded in Klang Valley, Johor, Penang, Sabah and Sarawak [10]. Yet, the overall
coverage of 4G mobile services is limited in Malaysia [11]. Thus, the uncovered area of the broadband,
especially in the rural area, the 4G subscribers will shift to 3G service. Additionally, 4G network will cause
battery drainage [12]. Additionally, for those subscribers with frequent travelling, the changes of services
between 3G and 4G networks is inconvenient [12]. Local organizations have been receptive and
experimental in some case towards “transformational technology” such as cloud computing and analytics to
hardness big data in the business world [13]. Subsequently the big data transmission is incremented; the
consumption of battery in mobile phone is high. This will lead to the shorter battery life span. On the other
hands, unstable 4G network connectivity is one of the issues. Additionally, based on research done by [14],
the subscribers might not familiar with new technical properties and their purpose to use. In addition, low
level adoption and exposure contributed of 4G broadband to this problem [15]. Ease of use of new
technology is one of the factors that impact adoption. With the advantages of 4G support multimedia
elements, thus in previous research, perceived entertainment value significantly affect intention to adopt
technology [16]. Nonetheless, 4G mobile subscribers can only connect with 4G network by using designated
of mobile phones [17]. 4G requires different frequencies than 3G for transmitting data. Hence, subscribers
needed a compatible device to allow more network capacity for more data per subscribers [12].

Thus, this situation has left the vast amount of investment made by the providers to enhance their 4G
services and expand the coverage areas in Malaysia. Malaysia Communications and Multimedia Commission
(MCMC) [18] have reported that mobile capital expenditure per capita in Malaysia was above RM100 in
year 2013. The sight from revenue, telecommunications sector were grown up to RM45.3 billion in 2013 that
increased by 4.1% compared with 2012. Past scholars proposed the insights of the adoption of 4G mobile
adoptions across the developed countries, while small numbers of published work on user perceptions of 4G
has been found specifically Malaysia context (e.g.[18], [19] and [21]). Therefore, this study attempt to
determine the adoption level of 4G mobile services among Malaysia subscribers especially in Klang Valley
and the influence of demographic profile towards the 4G adoption level. The study focuses on the
relationship between perceived usefulness, ease of use, entertainment value, attitude and users’ intention
toward 4G mobile services usage. This study will provide information in particular to mobile service
providers in understanding of the adoption pattern and users satisfaction. Other than that, 4G service
operators could increase their competitiveness if they were able to improve their performance in meeting
consumer demand. Increased use and penetration of broadband 4G indirectly affect the economic growth.
The paper is structured as follows. Relevant literature is reviewed and synthesized to develop a conceptual
model, followed by methodology employed in the study. The results are then presented along with discussion.
Finally, conclusion and implication are discussed.

2. Literature Review

2.1. Technology Acceptance Model (TAM)

There are numerous theoretical models have been proposed to predict user perceptions of new
technologies. One of the common theories in technology adoption is Technology Acceptance Model (TAM).
TAM has been extensively and successfully adapted to explain the processes of user’s acceptance or reject
new technology, especially in the fields of mobile services and technologies [9], [20], [23]. For example, [24]
study has incorporated TAM in their study to determine factors affecting the intention to adopt LTE service
at South Korea. Similarly, [1] has adopted TAM model for the case of 4G mobile services from the female
student's perspective. Meanwhile, other researchers [25] studied the factors affecting students’ intention to
use mobile learning based by incorporating TAM. Davis [26] addressed this model by amended the
weakness of the Theory of Reasoned Action (TRA). In TAM model, there was made rejection of subjective
norm from TRA. This is due to least understood part in the subjective norm when conducted in measurement
and conceptualization theory. Besides that, previous studies also confirmed that subjective norm had no
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significant effect towards intention [27]. This is because subjective norms relate to the social pressure
perceived by an individual from important acquaintances for them to behave [28]. For most of Malaysia
broadband users, the selection does not heavily influenced by close acquaintances, but rather the data rates,
the quality of communications service and supplementary services. Thus the study remain five major
variables in TAM which included Perceived Usefulness (PU), Perceived Ease of Use (PEOU), Attitude
toward using, Behaviour Intention, Actual Behaviour. The selection of TAM is in line with some positive
results that have been shown by several researchers in the context of Malaysia such as [21], [9] and [1]. Most
researchers indicated that perceived ease of use and perceived usefulness have significant and positive
effects on the adoption of mobile broadband in Malaysia. Nonetheless, Malaysian still prefer mobile network
that offered affordable and attractive packages. In contrary, research done by [29] found insignificant
relationship between perceived ease of use and perceived cost towards behavioural intention. Apart from
original TAM model, many researchers extend the TAM since most of 4G users switch to 4G for video
streaming and multimedia purposes. Reynolds [30] proposed the extension of TAM by adding the experience
factors with the existing TAM as the basic theoretical frame. The researcher proposed perceived enjoyment
to the TAM for determining the subscribers’ intention to use of 3G mobile [31]. Similarly, [1] research
proposed model based on TAM for 4G adoption by incorporating perceived entertainment value. Hence, this
study postulates that Behavioural Intention (BI) was influenced by several independent variables. These
include adoption factors mentioned in TAM with the extended factor; perceived enjoyment.

2.2. 4G Adoption Factors
2.2.1. Perceived usefulness

Among the variables that influence the adoption of new technology is perceived usefulness (PU). Davis
[26] defined perceived usefulness as “the degree to which a person believes that using a particular system
would enhance his or her job performance”. In this study, perceived usefulness is define as the extent to
which individual believes that use of 4G mobile services will improve their communications performance.
People are able to accomplish their task more quickly and effectively with the compatible devices. For
example, online shopping can assists people gain information about the products or services immediately
with the fast speed of mobile internet access [32]. Mostly, the past researchers have proven the positive
influenced toward user’s intention. Based on [33] study, they take on a new data set in measuring perceived
usefulness and perceived ease of use for two different technologies. Park et al. [24] stated that perceived
usefulness is a key determinant of user attitudes toward 4G LTE services and the crucial role of perceived
usefulness in TAM. This study measure perceived usefulness with five items adapted from [34]. Hence, the
study hypothesis;

H,: Perceived usefulness has positive effects on attitude toward using the 4G mobile services.
H,: Perceived usefulness has positive effects on behavioural intention of using the 4G mobile services.
2.2.2. Perceived ease of use

Davis, [35] defines the term as “the degree to which a person believes that using a particular system
would be free of effort”. The research on TAM had justified perceived ease of use will directly influence
perceived usefulness and contributes to attitude. In broadband research, [36] reported that perceived ease of
use has insignificant influences towards behavioural intention to use. This is because the targeted
respondents are young generation hence they tend to be more familiar with using computer and internet
technology. In contrary, the results of the research on 4G mobile services by [1] highlighted the significant
relationships of the perceived ease of use among other variables in the model. In similar vein, Suki et al. [31]
revealed the perceived ease of use was positively influenced towards behavioural intention to use. There are
offered a vertically integrated, top-down, services provider tactic to deliver wireless internet services and
hence 4G subscribers are easy to use or effortless to communicate to each other. According to [14] the
perceived ease of use has strong influenced on the adoption in 3G. They suggested mobile specialists should
maximize the convenience on newest mobile gadgets for consumers to utilize and support 4G mobile
phone’s technology. The previous studies reported contradict findings on the perceived ease of use towards
usage level. Thus, the current study attempts to prove the relationship within Malaysia context. The study
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adapted six items of measurement for perceived ease of use from [1], [9]. Therefore, the next hypothesis is
posited,;

Hs: Perceived ease of use has positive effects on the behavioural intention of using the 4G mobile
Services.

H4: Perceived ease of use has positive effects on the perceived usefulness of using the 4G mobile
services.

Hs: Perceived ease of use has positive effects on the perceived entertainment value using the 4G mobile
services.

2.2.3. Attitude

Attitude is defined as the degree to which an individual’s attitude is disposed, favourably or
unfavourably, towards the 4G mobile services usage. In the previous study of mobile advertisements
promoting movies had mentioned that attitude of technology acceptance is measured by perceived usefulness
and ease of use [37]. Mathieson [38] had revealed the effect of attitude on intention is vital. In similar vein,
[39] proved that the role of attitude as a determinant of behaviour and attitude captures both affect and
evaluation in social psychology. A total of five items were included in the study based from the validated
measurement employed by [31], [1]. This leads to the following hypothesis;

He: Attitude has positive effects on behavioural intention of using 4G mobile services.
2.2.4. Perceived entertainment value

Perceived entertainment value is defined as spending time or having fun, particularly situations when
access to wired entertainment appliances is not possible. Thong et al. [40] have reported a significant effect
of perceived post-adoption enjoyment on the continued adoption of mobile internet services. Additionally,
[41] claimed the loyalty of online game affected by perceived entertainment value. In [42] study also
revealed that the mobile advertising perceived in entertainment and information has affected their attitude.
The subscribers’ perception of the entertainment value is positively influences their attitudes [43]. The
researcher found perceived entertainment value was the essential factors in website usage and there is
significant relationship towards attitude [44]. Six measurement items were adapted from [1]. The study
hypothesized;

H-: Perceived entertainment has positive effects on attitude toward using the 4G mobile services.

Hg: Perceived entertainment has positive effects on behavioural intention toward using 4G mobile
services.

2.2.5. Behavioral intention

Behavioural intention to use an information system is a measure of the option that an individual will
adopt the application [26]. Crucially, the measurement of an individual’s intention to engage in behaviour is
not easy in practical to obtain. Both theoretical and empirical support for a correlation between intention to
engage in a particular behaviour and actual behaviour itself had shown by several researchers. Behavioural
intention is adopted as an individual’s intention to use 4G mobile services in order to maintain instrument
brevity. Social influence was positively affects intention and use in the past study of the mobile phone
messaging [45]. Three items were adapted from [34] since the similar context of study was done in the
Malaysia context.

3. Methodology

In order to test the hypotheses, a survey questionnaire was utilized, and designed on the basis of the
extant research scales proven to exhibit good reliability and validity. Thus all measures were adapted from
previous studies. Variables were measured via 5-point Likert scales, ranging from ‘strongly disagree’ to
‘strongly agree.” All measurement items were adapted from previous studies and has undergone pre-test
among 18 respondents from senior faculty members and students based at Kuala Lumpur. The questionnaire
was assessed in terms of ease of understanding, logical consistencies, sequence of items, and contextual
relevance and — where necessary — minor corrections were made. The main survey was administered online;
with an introduction to 4G technology placed before the survey. The objective of the introductory page was
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to create awareness about 4G and not aiming to manipulate the respondents’ views about the technology.

The targeted population are the 4G subscribers in Klang Valley. In this study, there are impossible to
identify all the 4G subscribers of a population. Hence, the convenience sampling methods are used. A total
of 150 people responded to the survey. However, only 95 completed the survey forms without any missing
data. The cross sectional data collected through the survey were analysed using bivariate and descriptive
analysis. Meanwhile, the reliability data of adoption level 4G is tested by using Cronbach’s Alpha.
According to [47], the Cronbach’s alpha value greater than 0.7 is considered acceptable. The study achieved
the Cronbach’s alpha value of perceived usefulness, ease of use, attitude, entertainment value and behaviour
intention was noted with 0.828, 0.9, 0.913, 0.891 and 0.886 respectively. Since, all variables were in high
value for Cronbach’s alpha, thus indicated good internal consistency of the items in the scale. Consequently,
none of the items were deleted among these items. Moreover, all the items constructed had been used in past
studies.

4. Data Analysis and Results

4.1. Demographic Analysis and Descriptive Analysis

The analysis of data was based on 95 respondents’ feedback. The data consists of 57 female respondents
(60%) and 38 male respondents (40%). Chinese is the majority respondents compared to others at 85.3% or
81 respondents, followed by Malays; reaching 10.5% or 10 respondents. Most of the respondents are at the
aged of 19-24 years old, by 84.2% of the total respondents. The degree holders was the highest at 74.7% (71
respondents), while the rest are Master and PhD holders with 2% respectively. Students were the most as 4G
subscribers at 56.8% or 54 respondents. This followed by executive, clerk and technician with 11.6%, 9.5%
and 5.3% respectively. There are 57.9% or 55 respondents with their incomes less than RM1500 due to
majority of the respondents were student. The second highest category is RM2001-RM3000 at 17.9% or 17
respondents. Among these respondents, the major subscribers with 69.5% or 66 respondents were live in
Klang. KL areas was the second higher with 12 respondents or 12.6%. The rest areas included Port Klang,
Serdang, Shah Alam, Ampang, Bandar Baru Bangi, Bangi, Kangar, Kuala Kangsar, Kuala Selangor, and
Petaling Jaya. Digi is the famous services provider compared to others which by 46.3% or 44 subscribers
followed by Maxis, U Mobile and Celcom with 27.4%, 13.7% and 10.5% respectively. Besides that, the most
common internet usage is 6-7days per week with 68 respondents. In general, demographic profile showed
that users are relatively young and generally well educated. From the result shows that 4G subscribers are
moderately satisfied with their current services from the service provider with consists of 46 respondents or
48.4%. There were 31 respondents who very satisfied of the current 4G services (32.6%). 53 respondents out
of 95 respondents (55.8%) tend to subscribe 4G due to the delivers the faster mobile internet experience. The
network capacities for more data per user are the second important reason for 18 respondents to subscribe 4G
(18.9%). The reasons for the 4G subscribers adopt 4G is because of the new base technology, low package
cost for 4G services, potential for better voice quality and others with 9.5%, 8.4%, 4.2% and 3.2%
respectively.

The overall mean for perceived usefulness was moderate with average mean 3.56 with the standard
deviation is in range 0.75-0.89. Meanwhile, perceived ease of use recorded mean value of 3.71 (high) and
achieved standard deviation in range 0.71-0.83. The high mean average value obtained by attitude with the
average mean score of 3.68 with standard deviation in range 0.76-0.83. There are moderate average mean
score for perceived entertainment value with 3.52, whilst; the standard deviation is in range 0.83-0.94.
Behaviour intention factor attained mean of 3.77 and the standard deviation in the range between 0.74-0.81.
The standard deviation for all the variable results shows the data point is closely grouped around the mean.
From the normality analysis, all significant value of variables (P-values) was less than 0.005. This indicates
the data is not normally distributed. Therefore, non-parametric test were conducted using Spearman
correlation test.

4.2. Results
Correlation is a bivariate measure to determine the strength of the relationship between two variables.
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The correlation coefficient of entertainment value is the highest among the variables. Perceived enjoyment
showed moderate relationship with 44.4%, while other factors were 35.4% (for Perceived of Use), 36.7% for
Perceived Ease of Use and 38.6% for Attitude factor. The significant value of all variables is below 0.05,
which indicate significant influences. Results of this study clearly indicate support multimedia elements that
can provide 4G services a big influence in the adaptation of technology. Therefore, the null hypotheses are
rejected simultaneously. Table 6 lists the correlation result.

In assessing the impact of demographics on the adaptation of technology, this study used two methods of
analysis Mann-Whitney U Test and Kruskal-Wallis. Mann-Whitney U test is used for two independent
samples while Kruskal-Wallis H test is used for several independent samples. The tests were done for gender,
academic qualification, monthly income and age toward behavioural intention. Dependent variable referred
to behavioural intention, the two distributions of the independent variable for gender are male and female.
The Mann-Whitney value is 1047.5. Meanwhile, the asymptotic statistical significance level is 0.783 for 2-
tailed. Thus, the results shown there are no significant differences between gender and behavioural intention.
Meanwhile for Kruskal-Wallis analysis, the outputs listed asymptotic statistical significance value for
academic qualification, monthly income categories and age. All of the asymptotic value was greater than
0.05, which means there is no significant difference between each demographic profile towards behavioural
intention.

5. Discussions and Conclusion

This paper has examined the factors and user characteristics influencing intention to adopt 4G in Klang
Valley, Malaysia. The results show that adoption intentions of 4G mobile services are dependent upon the
influences of perceived usefulness, perceived ease of use and user attitude. Further, the results also
highlighted that perceived enjoyment show strongest association toward adoption of 4G in terms of an
individual’s willingness to try a new technology. Overall, all hypotheses were supported. The demographic
variables indicated that there is no significant difference in user’s gender, age, academic qualification and
monthly income when it comes to 4G adoptions [48]. This result means that the findings do not suffer from
biases of gender, age, academic qualification and monthly income. Based from curve estimation analysis, the
adoption level of 4G services in Klang Valley is 26%. This result is concurrent with the current statistics
report [7]. This findings here offer both theoretical and practical implications. First, this can help mobile
service providers especially in designing attractive package and diffusion strategies. According to this
research, service providers needed to publicize the superiority of speed of 4G. For a more effective and
efficient adoption of the 4G service, widespread and attractive awareness campaigns should be conducted,
targeting potential users in order properly to inform them about the real benefits. Second, this study
expanded and enriched a traditional TAM by further investigating factors associated with adoption of 4G
service. Additionally, the results of this research should provide some insights into the understanding of
diffusion of 4G mobile network.

The outcome of this study is expected to provide a better understanding on the pattern of adoption level
towards subscribers’ intention in Malaysia. The vitality of this study is allowed better market segment due to
the analysis of subscribers’ perspective pattern. The results revealed the perceived entertainment value is the
most important that impacted element. In additional, the correlation coefficient of all variable is considered
weak even though the results are statistically significant [49]. As 4G subscribers would like to continually
use 4G, hence, service providers should focus on reinforcing the relative advantage and entertaining
attributes to promote the adoption of 4G. Additionally, there is no effect on demographic profile towards
subscribers’ behavioral intention. Nevertheless, in the context of Malaysia, 4G still has some challenges to
overcome in order to diffuse more widely.
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