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Abstract. The launch of 3G networks in Macedonia opened up a new revenue 
opportunity in mobile broadband offerings. Although the importance of 3G 
mobile value-added services (MVAS), it is surprising that Macedonia’s society 
show little interest towards them. Based on extant literature, the factors which 
are observed as more influential in the 3G MVAS adoption, together with the 
factors derived from previously proposed models on technology adoption, such 
as technology acceptance model and Innovation Diffusion Theory (TAM, IDT), 
constitute the research model of this study.The results reveal that the total effect 
of the factors that influence the behavioral intention of Macedonian consumers 
to use 3G MVAS is ranked as follows: Compatibility, Perceived Enjoyment, 
Self – Efficacy, Perceived Cost, Perceived Ease of Use, Perceived Usefulness 
and Attitude. The results give telecom service providers in Macedonia an 
insight on the behavioral intention criteria of their customers, suggesting them 
to focus on educating their consumers about the offered services, foster the 
expansion of their 3G network coverage and also introduce new versatile and 
entertaining services which are easy to use in order to attract new customers 
and also to retain the old ones.  
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1 Introduction 

Mobile phones have become ubiquitous in our society and an integral part of people’s 
everyday life. The advances in the mobile technology have increased the number of 
people using mobile services [1]. The growing number of mobile users and the 
decline in conventional voice service tariffs have gradually reduced average revenue 
per user (ARPU), thus decreasing the service providers profits [2]. In a 3G market, the 
major revenue source for telecommunications operators will originate from packet-
based value-added services provided by independent value-added service providers, 
rather than traditional voice telephony [3]. Thus, imposing the mobile service 
providers to introduce various 3G MVAS, such as Mp3 ring tone download service, 
MMS, video news, photo download, mobile Java-based games, mobile TV etc. which 
have become a new opportunity for providers to create revenue. However, ARPU 
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could be substantially elevated when consumers are willing to use 3G MVAS and 
utilize them [2].  

The annual report of AEC [4] in Macedonia reveals that the number of the mobile 
users is increasing, and until the 4th quarter of 2009 the penetration of mobile 
subscribers is 95%. Regarding the 3G services, in spite of the considerable 
investments by the service providers to take advantage offered by the new 
technologies, people in Macedonia show little interest towards adopting these 
services. According to the agency for electronic communication in Macedonia the 
penetration of the 3G users is about 15 % [4].  Given the difference between rapid 
growth rates in the adoption of mobile technologies and associated services in some 
countries and the relatively slow growth rates in others, such as Macedonia, is the first 
reason that makes the research worthwhile to conduct. The second reason is that 3G 
mobile services adoption and acceptance have been at the forefront of several 
research projects in different geographical and social context [5-7], however the use 
and the adoption intentions of the Macedonian users have not been investigated.  

To take an extended perspective for examining consumers behavior [8], this study 
integrates Technology Acceptance Model [9], IDT [8, 10] and other significant 
external factors.  

The results from this study give service providers in Macedonia an insight on the 
behavioral intention criteria of their customers regarding the offered 3G services, how 
to tailor particular services, understand the customers’ needs and measures that 
telecom service providers should take to handle the adoption of these services. 

2 Theoretical Framework and Hypothesis Development 

Since the mid-1970s several theoretical models have been proposed [11] which are 
developed gradually and built up on each other [12].  

TAM is intended to provide a conceptual model featuring a theoretic foundation 
and parsimony, to explain and predict the behavioral intention and practical behaviors 
of information technology (IT) users, based on the acceptance and use of IT [8]. On 
the other hand, IDT is also a theory associated with research on technology 
innovation, which tries to explain the innovation decision process, the determining 
factors of rate of adoption, and different categories of adopters. In addition to these 
theoretical models, there are some studies that have focused specifically on the users’ 
intention to adopt mobile services [2, 7, 13-20].  

To enhance the prediction of consumers’ behavioral intention towards using of 3G 
MVAS in Macedonia while maintaining the model simplicity at the same time, four 
constructs from TAM and IDT are selected, such as: perceived ease of use, perceived 
usefulness, attitude and compatibility. Five other constructs, which are not found in 
traditional TAM and IDT model and are selected based on an extant literature review, 
are the following: self-efficacy, service availability, perceived cost, perceived 
enjoyment, and social influence. (see Fig.1) 
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Fig. 1.     Research framework 

2.1 Perceived Usefulness, Perceived Ease of Use, Attitude and 
Compatibility   

Perceived usefulness, first explored in the TAM, is found to be a crucial construct 
affecting the acceptance of the innovations. From the review of the existing literature 
is derived that perceived usefulness has a significant positive effect on user attitude 
[2, 15, 20]. On the other hand, higher perceived ease of use leads to higher perceived 
usefulness and it has a significant positive effect on user attitude [2]. Moreover, 
attitude is found to be determinant factor in individuals use intention and adoption of 
3G MVAS [16] and having significantly positive effects on behavioral intention  [2]. 
Compatibility, which has been selected from the IDT, is best described where an 
innovation is more likely to be adopted when it supports an individual’s lifestyle, 
needs, job responsibilities and values [21]. Compatibility has been found to have a 
strong effect on users’ attitudes and their behavioral intention [8].  
 
The hypotheses are as follows: 
H1: Perceived usefulness is positively related to behavioral intention of 3G MVAS 
H2: Perceived usefulness has a positive influence on attitude of 3G MVAS 
H3: Perceived ease of use has a positive influence on perceived usefulness of 3G 
MVAS. 
H4: Perceived ease of use has a positive influence on attitude of 3G MVAS 
H5: Attitude is positively related to behavioral intention of 3G MVAS. 
H6: Compatibility is positively related to attitude of 3G MVAS 
H7: Compatibility is positively related to behavioral intention of 3G MVAS 

2.2 Self Efficacy, Service Availability, Perceived Cost, Perceived 
Enjoyment and Social Influence 

In the context of this study, the more confident an individual is in his/her technical 
skills or the greater the experience he/she has with a cell phone, the more likely that 
3G MVAS would be adopted [22]. On the other hand, service availability is defined 
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as the extent to which an information appliance is perceived as being able to provide 
pervasive and timely connections [13]. Regarding cost, many scholars considered it as 
an important factor affecting user’s behavioral intention [2, 7, 13, 15, 18], to adopt 3G 
mobile services. The greater the cost the less likely would be the intention to adopt 
the technology. Perceived enjoyment, on the other hand, was proven to be an 
important antecedent of usage intentions and had a significant effect on mobile 
services [15, 23], while social influence has been found to have significant influence 
on the behavioral intention to use 3G mobile phones. 
 
Thus, the following hypotheses are developed: 
H 8: Self efficacy is positively related to perceived ease of use of 3G MVAS 
H9: Service availability significantly affects perceived usefulness of 3G MVAS 
H10: Perceived cost is negatively related to attitude of 3G MVAS 
H11: Perceived cost is negatively related to behavioral intention of 3G MVAS 
H12: Perceived enjoyment positively affects the perceived usefulness of 3G MVAS 
H13: Social influence positively affects the behavioral intention of 3G MVAS 

3 Research Methodology 

This research adopts the positivist paradigm as it involves hypothesis testing through 
data collection and statistical analysis [24].  The quantitative approach was found to 
be most suitable for the purpose of this study, as the main objective of this study is to 
investigate the behavioral intention towards using 3G MVAS by individuals in 
Macedonia, by applying survey as a research strategy. 

3.1 Sample, Questionnaire and Data Collection 

The population of interest in this study is, all the individuals in Macedonia who own a 
3G enabled mobile device. Because of the time constraints, and the fact of the 
respondents’ availability in the specified places, the sampling frame is limited to the 
cities in western Macedonia Gostivar, Tetovo, including the capital Skopje, thus 
convenience sampling method best fits in this study. Beside the criticisms about this 
sampling technique, that the sample may not represent the whole population, as a non 
probabilistic sampling method does not mean that the sample is not a representative of 
the population, although it is very hard to represent the whole population well [25]. A 
sample of 500 respondents is used to gather the empirical data. 

The questionnaire consists of two sections: the first section gathers the 
demographic information of the respondents, while the second section is about the 
respondents’ perception about the 3G mobile services. The data collection is 
conducted with more focus on young people, mainly in universities; various mobile 
phone shops as well as prepaid phone reload shops, located in these cities. From the 
500 distributed questionnaires, 361 valid responses were collected. 
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3.2 Validity and Reliability 

Regarding the validity of this study, all the measures for constructs in this research are 
obtained from instruments which were already used and validated in existing and 
related literature [25], and it has been approved with the help of the research advisor 
and supervisor by which one type of validity - content validity is achieved. Moreover, 
to ensure validity of the study, factorial validity, as a favored technique in Information 
Systems [26], a subtype of construct validity is examined using factor analytic 
techniques. 

Since the questionnaire used in this research contains constructs with multiple 
items the internal consistency reliability has been applied for each construct 
independently and also for all the items by using the Cronbach’s alpha value, which 
range from 0.780 to 0.936 and the value for all the items in this study is equal to 0.877 
that means it is internally consistent and acceptable. (see Table 2). 

4 Data Analysis 

The research model and the proposed hypotheses in this study are evaluated by the 
structural equation model. For the reliability coefficients, variance analysis, 
explanatory factor analysis, SPSS version 18 was used. Confirmatory factor analysis 
was conducted by LISREL version 8.80. 

4.1 Demographic Characteristics 

The demographic results reveal 76.5% of the respondents are male are and 23.5 % 
female. In terms of age most of the respondents from 19-23 years, which constitute 
64.5 % of the total respondents.. For the educational background, most of the 
respondents have a bachelor degree constituting 67.9 % of the total number of the 
respondents, 21.9 % have finished secondary school, 8.6 % of the respondents have a 
master degree and the rest have doctorate 1.7 % and none of the respondents’ is with a 
primary school. Among the 361 valid responses, only 32 respondents were reported to 
have used 3G MVAS. Out of 32, 27 users reported that they used 3G MVAS for more 
than 1 hour in a month, 3 users used the services for 30 min – 1 hour, and 2 users used 
the services for less than 10 min in a month. Moreover, among 32 users, 17 of them 
spent more than 600 denars on 3G MVAS each month, 7 respondents spent 300 to 
600 denars, and 8 respondents have stated that they spent 100 to 300 denars on 3G 
MVAS each month.  

4.2 Factor Analysis 

The results’ from the factor analysis reveal that partial correlations among variables 
are all greater than 0.5 and the factor model is appropriate whereby all the 
relationships are significant (p < 0.05).  Moreover, convergent validity is adequate 
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when constructs have an Average Variance Extracted (AVE) of at least 0.5 [27] as 
shown in Table 2. Having the AVE values greater than the variance shared between a 
particular construct and other constructs in the model [28], the results reveal a 
satisfactory discriminate validity. 

Table 1. Descriptive statistics of items 

 KMO 
> 0.5 

Bartlett's Test of 
Sphericity 
p < 0.005 

Total Variance 
Explained 

Cronobach alpha 
> 0.7 

Average 
Variance Extracted 

> 0.5 

PU 0.797 0.000 72 % 0.870 0.788 
PEU 0.683 0.000 73 % 0.808 0.777 
A 0.690 0.000 69 % 0.780 0.743 
C 0.755 0.000 88 % 0.933 0.907 
SE 0.730 0.000 80 % 0.875 0.840 
SA 0.739 0.000 80 % 0.854 0.843 
PC 0.680 0.000 74 % 0.823 0.783 
PE 0.716 0.000 87% 0.927 0.903 
SI 0.703 0.000 72 % 0.810 0.770 
BI 0.756 0.000 88 % 0.936 0.910 

4.3 Hypothesis Testing 

In the confirmatory factor model, the researcher imposes substantively 
motivated constraints that determine which pairs of common factors are correlated, 
which observed variables are affected by which common factors, which observed 
variables are affected by a unique factor, and  which pairs of unique factors are 
correlated [29]. Therefore the estimated path coefficients of the structural model were 
studied to evaluate the hypotheses presented in Fig 1. The hypothesis results are 
summarized in Table 3. 

Table 3. Hypothesis results 

Hypothesis Effect T-value Results 

H1 PU � BI 2.50 Accepted 
H2 PU � A 1.35 Rejected 
H3 PEU � PU 3.26 Accepted 
H4 PEU �A 0.38 Rejected 
H5 A � BI 2.13 Accepted 
H6 C � A 0.06 Rejected 
H7 C � BI 12.41 Accepted 
H8 SE � PEU 6.65 Accepted 
H9 SA � PU 1.23 Rejected 
H10 PC � A 4.09 Accepted 
H11 PC � BI 1.71 Rejected 
H12 PE � PU 11.46 Accepted 
H13 SI � BI 0.08 Rejected 
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4.4 Goodness of Fit 

Confirmatory factor analysis (CFA) is used to assess the structural model fit. Table 4 
shows the common model-fit indices, recommended values and results of the test of 
structural model fitness, indicate a good model fit. 

Table 4. Fit indices for structural model 

Fit Indices Recommended Value Result 
Chi-square/Degree of Freedom (χ� / df) <3 2.288 
Goodness of-Fit Index (GFI) >0.8 0.86 
Adjusted Goodness of Fit Index (AGFI)  >0.8 0.83 
Root Mean Square Error of Approximation (RMSEA) <0.08 0.060 
Root Mean Square Residual (RMR) <0.08 0.08 
Normed Fit Index (NFI) >0.9 0.92 
Comparative Fit Index (CFI) >0.9 0.95 

5 Discussion  

The results show that Perceived Usefulness (H1), consistent with prior studies [30], in 
this study is found to be significant determinant to predict the Behavioral Intention of 
3G MVAS. Thus, in order for users to use the 3G MVAS, they must feel that these 
services are useful to them, such as increasing their efficiency in their life and work, 
increasing their mobility and providing them with better internet surfing. Hence, 
telecom service providers should focus on informing and educating their users about 
the usefulness of the offered 3G MVAS in order to retain and also attract new 
consumers. The relationship between Perceived Usefulness and Attitude (H2) is not 
significant. The outcome of these results in this study could be ascribed to the fact 
that a small number of respondents use the actual offered 3G MVAS, or the range and 
the availability of the services offered by the telecom service providers in Macedonia.  

The results reveal that Perceived Ease of Use has a significantly positive effect on 
Perceived Usefulness (H3). These results imply that telecom service providers need to 
consider the ease of use of services when identifying the 3G MVAS that can offer 
practical values to consumers and also telecom service providers should focus on 
developing customized user interfaces that are easy to use. On the other hand, the 
relationship between Perceived Ease of Use and Attitude (H4) is not found 
significant.  

Next, the results indicate that Attitude (H5) significantly affects Behavioral 
Intention of 3G MVAS. As there are Attitude’s antecedents or factors that influence 
the consumers’ attitudes, therefore telecom service providers should take into 
consideration all the recommendations presented for each factor in order for the 
Macedonian consumers to have positive attitudes towards behavioral intention of 3G 
MVAS.  

Compatibility is found to have an insignificant effect on users’ Attitude (H6), but 
on the other hand it shows a high effect on Behavioral Intention (H7), implying that 
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telecom service providers have to emphasize how their offered services fit with the 
targeted group’s lifestyle.  

Self-Efficacy in this study  is found to have a significant influence on Perceived 
Ease of Use (H8), which is consistent with previous studies [19]. These results from 
the third highest ranked factor, Self-Efficacy, are attributed to the fact that 
respondents educational level is high, consistent with the theoretical argument [9] and 
[31] that an individual with high expertise might rate a system as easier to use than an 
individual with lower expertise. This implies that telecom service providers should 
focus on developing customized user interfaces that are easy to use in order to attract 
new consumers.  

The relationship between Service Availability and Perceived Usefulness is found 
to be insignificant (H9), which contradicts to  findings that Service Availability to 
have a strong effect on Perceived Usefulness [13]. Consistent with the results of a 
prior study [2], (H10) Perceived Cost is found to have a significant influence on 
Attitudes, but contradicting to their results regarding the relationship between 
Perceived Cost and Behavior Intention (H11), which is in this study is found to be 
insignificant. The result from this relationship are consistent with prior [20] findings, 
that the results might indicate that the users are more concerned with what 3G can 
offer rather than its costs. However, in this study the results from Perceived Cost are 
attributed to the fact that Macedonian consumers perceive that the tariff of these 
services is still high. Therefore, telecom service providers are recommended to adopt 
promotions to reduce the threshold of service tariff in order to promote 3G MVAS. If 
the service tariff cannot be reduced, then service providers should develop more 
valuable and special services, so that consumers can enjoy the benefits or 
effectiveness of 3G MVAS at a lower cost. 

Regarding Perceived Enjoyment, the results in this study indicate that this 
construct has a significant influence on Perceived Usefulness (H12) which in turn had 
a significant influence on Behavioral Intention of 3G MVAS. These findings suggest 
that users of 3G mobile services need to be provided with more diverse and 
entertaining ways, which can greatly contribute to the efficiency and convenience of 
communicating. Social influence, in this study, exhibits insignificant correlation on 
Behavioral Intention of 3G MVAS (H13), which contradicts with prior findings [20] 
and [32]. The outcome of these results in this study could be explained by the 
statement that the relationship between social influence and behavioral intention 
exhibited different results for different service categories, in some, the relationship 
was significant and in others it was insignificant  [13]. This implies that the service 
category of mobile services can be an important boundary condition in explaining 
consumers’ behavioral intention.  

6 Conclusion 

The results of this study reveal that the total effect of the factors that influence the 
behavioral intention of Macedonian consumers to use 3G MVAS,  is ranked as 
follows: Compatibility, Perceived Enjoyment, Self – Efficacy, Perceived Cost, 
Perceived Ease of Use, Perceived Usefulness and Attitude. Thus implying that 
telecom service providers in Macedonia should consider the above mentioned 
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recommendations, such as focus on educating their consumers about the offered 
services, foster the expansion of their 3G network coverage and also introduce new 
versatile and entertaining 3G MVAS which are easy to use, in order to attract new 
customers and also to retain the old ones. Moreover, as a theoretical contribution, 
contrary to many technology adoption models in the past studies [2, 7, 9, 13, 15, 19], 
the model used in this study shows that both perceived usefulness and perceived ease 
of use have an insignificant effect on attitude, rather, only perceived usefulness shows 
to be significantly related to behavioral intention directly, which is in line with the 
extended technology acceptance model [30]. 

Since the respondents that constitute the main user group of 3G MVAS are 
relatively young, future studies should include users who are older. Further, the model 
used in this study measures perceptions and intentions at a single point in time, and 
the 3G telecom service market in Macedonia is still under development, implying for 
a longitudinal study, and also an in-depth investigation is also required in order to 
acquire more objective arguments when consumers have a higher level of 
involvement in 3G. Future research should also consider the demographic 
characteristics of the respondents, and may also consider other external factors such 
as culture [20], which allows the researchers to conduct a multi-country comparison 
study. 
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