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Abstract 
Factors affecting the adoption of various technological innovations 
have been the subject of interest for researchers for many years. These 
issues have been studied using models from social psychology such as 
the Theory of Reasoned Action (TRA), Theory of Planned Behaviour 
(TPB) and Technology Acceptance Model (TAM). TAM has been 
successfully used to study the adoption of Internet technology, and 
variables such as value-added services have been used to extend the 
model. In this study of 3G use, two variables, namely social influence 
and price perception, were included in an extended TAM model. The 
model was validated using data collected from a sample of 66 students 
at the University of Botswana and analysed using Partial Least 
Squares (PLS). The results of the analysis did not confirm a direct 
relationship between social influence and behavioural intention, unlike 
the results of several other studies, but found that social influence 
affects the ease of use, which is in line with the findings of others. 
Perceptions of price were found to influence perceptions of the 
usefulness of 3G, which impacts on the pricing strategy for operators 
that launch 3G services in African markets. The implications of this 
study are that the TAM variables of perceived usefulness and perceived 
ease of use mediate the effects of social influence and price perceptions 
on intention. This suggests that in formulating perceptions about new 
technologies, consumers are influenced by subjective and social norms 
as well as perceptions of the value of the services for which they pay. 
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I. Introduction 
 Several studies have investigated user acceptance and success factors of mobile 
services in general, and 3G in particular (for example, Kuo & Yen, 2009; Tangaturi & 
Harmantzis, 2006; Abu, 2010). Despite the wide range of value-added services provided 
by 3G, consumer usage of this technology remains low (Kuo & Yen, 2009). 3G network 
technology first became available for commercial use in Japan in 2001 and later became 
available in South Korea and European countries. However, until 2003, 3G networks for 
consumer usage were not available in the United States of America. 
 
 A study by Garg and Garg (2011) in Botswana concluded that levels of mobile 
phone usage among the respondents were close to saturation at 98%, and found high 
awareness of 3G, among 62% of respondents. However, low usage of 3G mobile 
services, by only 8% of respondents, was also revealed. In comparison with countries 
such as South Korea, Taiwan and Indonesia, where mobile technology usage is generally 
higher than 70%, 3G technology usage in Botswana is less than 30%. In Japan, a record 
high of 84.1% of the population use mobile phones, and 80% of Japanese mobile phone 
subscribers make use of 3G. Mobile phone diffusion is not nearly as high in Africa as in 
Asia (Motlike, 2008). Countries such as the Democratic Republic of Congo (DRC), 
Rwanda and Burundi, which are recovering from civil war, rely solely on cellular phones 
for telecommunication, but there have been no studies of 3G usage in these countries as 
these are still being rolled out. 
 
 Unfortunately, in the literature dealing with ICT adoption and use in sub-Saharan 
Africa and other developing countries, little attention is paid to micro level factors related 
to users of information and communication technology, such as perception, motivation or 
social variables, which directly influence the decision to adopt and use these technologies 
(Kaba, N’Da & Mbarika, 2008). 
 
 Given this background, this study explores the adoption of 3G mobile services, 
defined as subscription to or usage of 3G services, among the target group in Botswana. 
 
II. Literature Review 
 Factors affecting the adoption of various technological innovations have been the 
subject of interest for researchers for many years. Technology adoption has been studied 
using models from social psychology such as the Theory of Reasoned Action (TRA), 
Theory of Planned Behaviour (TPB) and Technology Acceptance Model (TAM), which 
were developed in relation to information systems.  
 
 TRA, which was proposed by Ajzen and Fishbein (1980), has three major 
constructs, namely behavioural intention, attitude and subjective norm. Behavioural 
intention is defined as the strength of one’s intention to perform a specific behaviour, 
which is a combination of attitude towards performing the behaviour and the subjective 
norm. 
 
 TPB is an extension to the TRA theory. Perception of behavioural control, the first 
major construct, is the key addition to the TRA (Fishbein & Ajzen, 1975), positing that 
behaviour is determined by the intention to perform the behaviour (Ajzen, 1991). Within 



Ajay K. Garg, Deepti Garg      49 

 

the context of information systems research, perceived behavioural control consists of 
“perceptions of internal and external constraints on behaviour” (Taylor & Todd, 1995). 
 One of the most popular models for predicting technology adoption is the 
Technology Acceptance Model (TAM) (Davis, 1989). This model is adapted from the 
TRA model and designed specifically to study user acceptance of information systems 
and technology. The model posits that perceived usefulness (PU) and perceived ease of 
use (PEOU) are the primary determinants of system usage. The model hypothesises that 
actual system use is determined by the user’s behavioural intention (BI) to use it, which is 
in turn influenced by the user’s attitude (ATT) towards using it. Finally, attitude is 
directly affected by beliefs about the system, which consist of PU and PEOU. In 2005, 
Brown and Venkatesh (2005) modelled a ‘normative beliefs’ construct within their 
MATH model to determine social influence in a household context and measured its 
relevance for behavioural intention to adopt information technology. They divided 
‘normative beliefs’ into the influence of family and friends, secondary sources and 
workplace referents. 
 
 TAM has been successfully adopted to study the acceptance of Internet-related 
technologies such as e-mail (Gefen, 1997) and the World Wide Web (Fench, 1998). 
However, there has been increasing concern about the appropriateness and 
comprehensiveness of TAM and similar theories and their being parsimonious and 
incomplete. While TAM may be an incomplete model, the Diffusion of Innovation (DOI) 
theory may be insufficiently comprehensive and even a poor fit in analysing the adoption 
of 3G services (Ong, Poong & Ng, 2008). 
 
 In some studies, TAM has been combined with variables from other related 
theories. For example, Chen, Gillenson and Sherrel (2002) used an extended perspective 
to examine consumer behaviour in the virtual-store context by applying TAM together 
with Innovative Diffusion Theory (IDT). Another study, by Lopez-Nicolas, Molina-
Castillo and Bouwman (2008), found that traditional antecedents of behavioural 
intention, namely ease of use and perceived usefulness, can be linked to diffusion-related 
variable such as social influence and perceived benefits. Wu and Wang (2005) used an 
extended TAM model, by integrating Innovation Diffusion Theory (IDT), perceived risk 
and cost into the model, to study the factors that determine mobile commerce adoption 
among users. 
 
 TAM has also been integrated with additional variables in order to improve its 
ability to predict system use (Szajna, 1996; Lucas, 2000). Catalan and Luque (2008) 
studied mobile commerce adoption and identified the twenty most important factors 
considered in previous research to explain such adoption. These factors were grouped 
into five categories, namely, TAM variables, value perceptions, personal characteristics, 
external influences and technical conditions. According to Catalan and Luque (2008), 
TAM variables had the highest frequency of appearance in previous studies, followed by 
variables in the value perceptions category. Personal characteristics, such as innovation, 
self-efficacy, prior experience, gender and age, were usually presented as moderating 
variables, while the external influence category represents the influence of subjective 
norms and social influence on the decision to adopt technology. The last variable, 
technical conditions, has received less attention from researchers than the other variables.  
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In a study of Internet access in South African homes (Brown, Letsididi & Nazeer, 2009), 
factors influencing consumer choice of Internet access technology were grouped into 
three categories, namely, attitudinal beliefs, normative beliefs and control beliefs. A 
study by Dasgupta (2011) on mobile banking usage concluded that apart from traditional 
TAM variables such as perceived usefulness and perceived ease of use, factors such as 
perceived image, perceived value, self-efficacy, perceived credibility and tradition all 
significantly affect behavioural intentions towards mobile banking usage. 
 
 According to Hsu and Lu (2004), although social influence was dropped from 
initial TAM studies, numerous empirical studies have found that social influence factors 
positively affect an individual’s behaviour. Their study thus incorporates social influence, 
or norms, into a TAM model to better account for variations in users’ behavioural 
intentions toward 3G. 
 
 Several studies (Agarwal, s.a.; Muthaiyah & Ehsan, 2004) investigated the 
influence of price as a contributing factor in the adoption of 3G usage. Agarwal et al. 
(2007) found that price, convenience and service quality were significant predictors of 
perceived value, while Muthaiyah and Ehsan (2004) concluded that the falling cost of 
services could help promote the adoption of 3G services. It has been predicted that two 
driving forces for the adoption of mobile phone technology in developing countries will 
be the development of handsets that can be retailed for less than US$20 and the 
expansion of the 3G network (ETForecasts.com, 2008). Zhenyu et al. (2011) found that 
perceptions of high price have a negative effect on adoption intention with respect to 3G 
value-added services. Their study was based on a sample of 826 respondents in China. 
 
 The privatisation of the telecommunication industry is considered essential for 
widespread diffusion (Motlike, 2008). Third-generation protocols support the higher data 
rates required for bandwidth-intensive applications such as full-motion video, pictures, 
games, location-based services, television channels, or even full Internet access. Most 
service providers in African countries, especially in Botswana, South Africa, Rwanda, 
Kenya and the DRC, are private operators who normally adopt price-skimming policies 
at the introduction stage to recoup their high investments, and price 3G services at 
premium levels. Hence 3G services are expensive when they are launched and during the 
initial period until full market penetration is reached. Like any other product or service, 
price plays a significant role in decisions to use 3G services. 
 
 The literature suggests that there have been no studies on 3G adoption in 
developing countries such as Botswana. Models such as TAM, TRA and DOI have been 
used to study the adoption of 3G usage. As indicated earlier, new services and 
technologies are introduced at a premium price, which is one of the key determinants of 
the adoption of the technology. Furthermore, social influence has been found to be an 
important factor in understanding individual behaviour. Against this background, this 
study aims to extend the TAM model by investigating social influence and the effect of 
price on the usage of 3G services in Botswana among a sample of university students. 
 
III. Proposed Model of Study and Methodology 
The proposed TAM model for the study is shown in Figure 1. The conventional TAM 
model uses four variables, namely perceived ease of use (PEOU), perceived usefulness 
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(PU), attitude to use (ATT) and behavioural intention (BI). The model used in this study 
has two additional variables, namely social influence (SI) and price perception (PR). ASI 
was linked to PEOU, ATT and PU, while the price variable was linked to PU, given that 
prices would impact on the perceived usefulness of 3G services. The proposed linkages in 
this study were exploratory in nature, as the literature review is not conclusive on such 
relationships. 

 
Figure 1: Proposed model for the study 

 
Accordingly, the following relationships were hypothesised: 
1) A positive relationship exists between SI and PEOU, SI and ATT, and SI and PU. 
2) A positive relationship exists between price perception (PR) and PU. 
3) A positive relationship exists between PU and ATT. 
4) A positive relationship exists between ATT and BI, PEOU and BI, and PU and BI. 
 
 
IV. Data Collection 
 A survey research design was used to test the above hypotheses. A structured 
questionnaire was used as the data collection instrument. 
 
 The questionnaire was designed in two parts: the first part inquired about the usage 
of various mobile services, while the second part dealt with questions related to the 
perceived usage of 3G mobile Internet services. At the time of administering the 
questionnaire, 3G Internet services were available only through mobile operators in 
Botswana. 
 
 It should be noted that 3G use may imply purchasing a 3G-capable phone or 
mobile device, selecting a 3G data package from a mobile service provider, using 3G to 
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access bandwidth-intensive content, or all three. However, this study was limited to the 
usage of 3G Internet services, which is the most common form of 3G use among 
students. 
 
 The variables in the model were operationalised using the indicators shown in 
Table 1. 
 
Table 1: Variables, indicators and their codes used in the study 

Variable Indicators Code 
used for 
the 
variable 

Perceived 
usefulness (PU) 

• Using 3G Internet can increase my productivity. 
• Using 3G Internet can enhance my effectiveness. 

PU1 
PU2 

Perceived ease 
of use (PEOU) 

• 3G Internet might be easy to use. 
• It might be easy to become skillful at using 3G 

Internet. 
• 3G Internet might be user friendly. 

PEOU1 
PEOU2 
PEOU3 

Attitude (ATT) • Using 3G Internet is a good idea. 
• Using 3G Internet is a pleasant experience. 
• Using 3G Internet is beneficial to me. 

ATT1 
ATT2 
ATT3 

Behavioural 
intention (BI) 

• I intend to use 3G Internet when the service 
becomes widely available. 

• Whenever possible, I intend to use 3G Internet. 

BI1 
 
BI2 

Social influence 
(SI) 

• I will use 3G Internet if the service is widely used 
by people in my community. 

• I will adopt 3G Internet if my supervisors/seniors 
use it. 

• I will adopt 3G Internet if my friends use it. 
• I will adopt 3G Internet if my family 

members/relatives use it. 

SI1 
 
SI2 
 
SI3 
SI4 

Price perception 
(PR) 

• I intend to use 3G Internet if it is inexpensive. 
• I intend to use 3G Internet regardless of the price. 

BI3 
BI4 

Note: The indicators in italics were subsequently dropped as they were not found to be valid. 
 
 One hundred and twenty-five first-year undergraduate students from the Faculty of 
Science at the University of Botswana were invited to participate. The reason for 
selecting students as the subject of the study was that most students in Botswana are in a 
favourable financial position due to a government sponsorship scheme. All government 
sponsored students at the university can thus afford a cell phone. As the topic of the study 
was the perceived usage of 3G services, it was not necessary for respondents to have a 
3G-capable cell phone. 
 
V. Data Analysis 
 Of the 125 students receiving the survey, 66 completed questionnaires were 
returned for a 53% response rate. 42 were male and 23 were female students, 74% 
respondents were below the age of 20, 23% were in their early 20s, the remaining 3% 
were above 25 years of age. 
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 The data were analysed using Partial Least Squares (PLS) approach (as 
implemented in the PLS-Graph software package). 
 
The results showed good internal consistency, as indicated in Table 2. 
 
Table 2: Test of the Measurement Model 

  ATT PEOU BI PU SI PR 
ATT1 0.746 0.389 0.362 0.301 0.058 0.238 
ATT2 0.806 0.289 0.456 0.316 0.145 0.251 
ATT3 0.816 0.244 0.544 0.490 0.206 0.271 
PEOU1 0.365 0.826 0.348 0.464 0.123 -0.047 
PEOU2 0.233 0.710 0.149 0.277 0.264 0.024 
PEOU3 0.275 0.800 0.220 0.343 0.352 0.065 
BI1 0.499 0.188 0.855 0.338 0.246 0.166 
BI2 0.520 0.351 0.885 0.435 0.048 0.204 
PU1 0.438 0.467 0.429 0.919 0.160 0.199 
PU2 0.442 0.392 0.389 0.911 0.178 0.163 
SI2 0.137 0.296 0.136 0.199 0.872 -0.074 
SI3 0.060 0.183 0.034 -0.016 0.772 0.114 
SI4 0.215 0.274 0.186 0.190 0.882 -0.025 
BI3 0.322 0.017 0.214 0.198 -0.024 1.000 

 
 In order to determine item–construct loading, a factor analysis was conducted in 
PLS using the items and constructs. The results of the factor analysis are reported in 
Table 2. An examination of the factor loadings in Table 2 suggests that there was no 
major multicollinearity between the indicators, as the loading of the indicators with 
respect to their constructs is greater than for the other constructs. 
 
 The results of PLS showed good discriminate validity and internal consistency, as 
indicated in Table 3. Square root of the AVE on the diagonals is greater than the inter-
construct correlations in all cases. 
 
Table 3: Average values, internal consistency and discriminant validity of constructs 
 Mean Correlation of construct  AVE Fornell alpha 
 ATT PEOU BI PU SI PR     
ATT 3.19 0.79           0.62 0.83 
PEOU 2.90 0.38 0.78         0.61 0.82 
BI 2.51 0.59 0.32 0.87       0.76 0.86 
PU 3.08 0.48 0.47 0.45 0.91     0.84 0.91 
SI 1.87 0.18 0.31 0.16 0.19 0.82   0.71 0.88 
PR 3.20 0.32 0.02 0.21 0.20 -0.02 1 1 1 

 
 Figure 2 and Figure 3 show the result of the PLS analysis of the 66 responses. 
These figures show path coefficients for all the relationships hypothesised in the study 
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and their indicators. Bootstrapping was applied to find the adjusted T-statistic values for 
the path coefficients. Table 4 shows the values of path coefficients and their respective T-
values. 
 

 
Figure 2: Model showing path values 

 
Table 4: Path coefficients and their t-values 

Path Coefficient 
value 

t-statistic 
bootstrapping 

BI-ATT 0.474 2.57* 
PEOU-ATT 0.179 1.07 
PU-ATT 0.386 3.03* 
PU-BI 0.199 1.38 
SI-PEOU 0.311 2.85* 
SI-ATT 0.055 0.67 
SI-PU 0.167 1.41 
PR-PU 0.199 1.59* 
PEOU-BI 0.042 0.00 

* Statistically significant at the 10% confidence level 
 
 From the findings in Table 4, it was evident that paths PEOU-ATT, PEOU-BI, SI-
ATT and SI-PU were not statistically significant at the p<0.05 level. 
 
 In the first round of exploratory analysis, the relationship between social influence 
(SI) and attitude (ATT), SI and perceived usefulness (PU), and perceived ease of use 
(PEOU) and behavioural intention (BI) could not be validated, which differed from the 
standard TAM model. Accordingly, all the paths that could not be validated were 
removed in the final round of analysis, but the relationship between PEOU and BI was 
left intact. The decision to do so was based on the original TAM model and the 
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assumption that other paths that could not be validated in the first round could have 
impacted on this relationship. 
 

 The model was then adjusted based on previous studies; SI was linked to PEOU 
and price perception was linked to PU. ATT was considered to be an intervening variable 
between PU, PEOU and BI. The final model is shown in Figure 3 

 
 Figure 3: Final modified model showing the path coefficients 
 
 Using the data from the 66 respondents, the model was re-run, and the results of 
the PLS analysis are shown in Figure 4 and Table 5. R2 was found to be 0.380, which 
indicates that 38% of the variance was explained by the construct. In other words, 38% of 
the variance in behavioural intention was explained by the dependent variables. 
 
Table 5: Path coefficients and their T-values 

Path Coefficient 
value 

T-statistic 
bootstrapping 

PR-PU 0.192 1.51* 
SI-PEOU 0.298 2.31* 
PEOU-PU 0.472 3.61* 
PU-BI 0.20 1.61* 
PEOU-BI 0.45 0.31 
PU-ATT 0.386 2.84* 
PEOU-ATT 0.198 1.36* 
ATT-BI 0.472 2.75* 

* Statistically significant at the 10% confidence level 
 
The following paths were validated: 
 A positive relationship was found between price perceptions (PR) and perceived 
usefulness (PU) (0.192). The positive relationship between price perception and 
perceived usefulness clearly suggests that the respondent’s decision to use 3G services is 
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influenced by the price of the service. This finding confirms that the price of services will 
play a significant role in the adoption of 3G usage in Botswana and Africa in general. 
A positive relationship was found between social influence (SI) and perceived ease of use 
(PEOU) (0.298). The validation of this relationship suggests that peer pressure impacts 
on the decision to use 3G services and their adoption in Botswana. Hence, increasing 
numbers of students are likely to use 3G services if they see their peers using these 
services. 
 
 The positive relationships between PU-ATT, PEOU-ATT, ATT-BI and PU-BI are 
in line with the findings of previous studies. Attitude plays a significant role in 
behavioural intention. 
 
 The path PEOU-BI could not be validated; it appears mediated by impacts on PU 
and attitude. 
 
VI. Discussion 
 The Broad Band Commission for Digital Development, in partnership with ITU, 
has done several case studies on the state of broadband development and examining the 
link between broadband and economic growth, contribution to GDP and employment. 
For example, in Panama, fixed broadband now contributes to 0.44% of GDP (2000-2010) 
with indirect effect of its use estimated to have contributed to almost 9.6% of total 
national economic growth; while in Philippines broadband adoption has contributed an 
annual 0.32% of GDP (2000-2010) representing 6.9% of the total GDP growth for the 
economy over the past decade. Fast acceleration of mobile broadband penetration has 
doubled the economic growth rates in some countries. For more details on these studies 
www.broadbandcommission.org/work/documents/case-studies.aspx can be referred. 
Further the Commission has studied strategies for promotion of broadband services and 
Infrastructure. It is evident that adoption of mobile broadband has direct effect on the 
economic growth and other Millennium Development Goals. Hence studying the 
adoption of 3G services in Botswana is a start up in this direction as the adoption of 3G 
services in Botswana can provide significant addition to economic growth, especially at a 
time when the country is passing through effects of post 2009 economic recession. To 
this end studying the variables that impact adoption of 3G mobile services in countries 
are very important from strategic and marketing point. 
 
 The variables of social influence and price of services were included in a TAM 
model aimed at predicting the behavioural intention of university students in Botswana to 
use 3G. The results indicate that these two variables extended the TAM model for the 
given data set, as shown in Figure 3. One of the key findings of this study is that social 
influence does not directly influence behavioural intention. This study found that social 
influence affects perceived ease of use, which in turn affects behavioural intention, and 
price is positively related to the perceived usefulness of the service. The interpretation of 
this finding is that respondents feel peer pressure with respect to the usage of such 
services indirectly, i.e. peer pressure, or social influence, does not directly influence them 
to use 3G, but they will use the product due to perceived ease of use of the service. The 
finding with respect to price suggests that users are not likely to find a service useful if 
they cannot afford it. Mobile operators can use this finding in the marketing mix for 3G 
products. These findings contradict the findings of Hsu and Lin (2008), who found a 
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direct relationship between social influence and the intention to blog. The results also 
contradict the findings of Hsu and Lu (2004), who concluded that there is a relationship 
between social norms and the behaviour of on-line game users. However, these findings 
are in line with those of Lopez-Nicolas et al. (2008) who argued that traditional 
antecedents of behavioral intention, ease of use and perceived usefulness, can be linked 
to social influence and perceived benefits (flexibilty and status). 
 Studies by Broad Band Commission indicate that adoption of broadband internet 
has direct impact on the economy. However there is a limit to which traditional adoption 
parameters like social influence etc. can be studied and there has been a shift in focus of 
adoption studies to value maximisation perspective. One such study is by Kim, Chan and 
Gupta (2007), this study develops the Value-based Adoption Model (VAM) and explains 
customers' M-Internet adoption from the value maximization perspective. Akematsu, 
Shinohara and Tsuji (2012) indicates that the utilisation of value-added services led to the 
launch of the iPhone 3G, data roaming capability and full music downloads. This suggest 
that value based parameters need to be added in order to study the diffusion of 3G mobile 
technology in particular and the diffusion of other technologies in general. Peer pressure 
and traditional TAM variables with respect to direct relationships with behavioural 
intention need to be revisited, as customers tend to be driven more by value-added 
services. 
 
 The findings of this study are similar to those of Lopez-Nicolas et al. (2008) in a 
different market, among a different type of customer. However, the findings of this study 
should be interpreted with caution, as they are based on a sample of university students, 
rather than on the general population. As indicated earlier, new services such as 3G tend 
to be introduced at premium prices. This study confirms that the price of such services 
will affect perceptions of usefulness, and this finding should serve as a guiding 
mechanism for operators in African and other developing markets. 
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