
University of Southampton Research Repository

ePrints Soton

Copyright © and Moral Rights for this thesis are retained by the author and/or other 
copyright owners. A copy can be downloaded for personal non-commercial 
research or study, without prior permission or charge. This thesis cannot be 
reproduced or quoted extensively from without first obtaining permission in writing 
from the copyright holder/s. The content must not be changed in any way or sold 
commercially in any format or medium without the formal permission of the 
copyright holders.
  

 When referring to this work, full bibliographic details including the author, title, 
awarding institution and date of the thesis must be given e.g.

AUTHOR (year of submission) "Full thesis title", University of Southampton, name 
of the University School or Department, PhD Thesis, pagination

http://eprints.soton.ac.uk

http://eprints.soton.ac.uk/


University of Southampton Research Repository

ePrints Soton

Copyright © and Moral Rights for this thesis are retained by the author and/or other 
copyright owners. A copy can be downloaded for personal non-commercial 
research or study, without prior permission or charge. This thesis cannot be 
reproduced or quoted extensively from without first obtaining permission in writing 
from the copyright holder/s. The content must not be changed in any way or sold 
commercially in any format or medium without the formal permission of the 
copyright holders.
  

 When referring to this work, full bibliographic details including the author, title, 
awarding institution and date of the thesis must be given e.g.

AUTHOR (year of submission) "Full thesis title", University of Southampton, name 
of the University School or Department, PhD Thesis, pagination

http://eprints.soton.ac.uk

http://eprints.soton.ac.uk/


   

   

 

UNIVERSITY OF SOUTHAMPTON 
 

FACULTY OF PHYSICAL SCIENCES AND ENGINEERING 
   

School of Electronics and Computer Science 
 
 

DEVELOPING A MODEL OF MOBILE WEB UPTAKE IN  
THE DEVELOPING WORLD 

 
by 
 

Betty Purwandari 
 

Thesis for the degree of Doctor of Philosophy 
 

September 2013 
 

 





   

i 

 

ABSTRACT 
 

This research was motivated by the limited penetration of the Internet within 
emerging economies and the ‘mobile miracle’, which refers to a steep increase 
of mobile phone penetration. In the context of the developing world, 
harnessing the ‘mobile miracle’ to improve Internet access can leverage the 
potential of the Web. However, no comprehensive model exists, which can 
identify and measure indicators of Mobile Web uptake. The absence of such a 
model creates problems in understanding the impact of the Mobile Web. This 
has generated the key question under study in this thesis: “What is a suitable 

model for Mobile Web uptake and its impact in the developing world?” 

In order to address the research question, the Model of Mobile Web Uptake in 
the Developing World (MMWUDW) was created. It was informed by a literature 
review, pilot study in Kenya and expert reviews. The MMWUDW was evaluated 
using Structural Equation Modelling (SEM) with the primary data that consisted 
of the questionnaire and interview data from Indonesia. The SEM analysis was 
triangulated with the questionnaire results and interview findings. Examining 
the primary data to evaluate the MMWUDW was essential to understand why 
people used mobile phones to make or follow links on the Web.  

The MMWUDW has three main factors. These are Mobile Web maturity, uptake 
and impact. The results of the SEM suggested that mobile networks, 
percentage of income for mobile credits, literacy and digital literacy did not 
affect Mobile Web uptake. In contrast, web-enabled phones, Web applications 
or contents, and mobile operator services strongly indicated Mobile Web 
maturity, which was a prerequisite for Mobile Web uptake. The uptake then 
created Mobile Web impact, which included both positive and negative 
features; ease of access to information and a convenient way to communicate; 
being entertained and empowered; maintaining of social cohesion and 
economic benefits, as well as wasting time and money, and being exposed to 
cyber bullying. Moreover, the research identified areas for improvement in the 
Mobile Web and regression equations to measure the factors and indicators of 
the MMWUDW.  Possible future work comprises advancement of the MMWUDW 
and new Web Science research on the Mobile Web in developing countries. 
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1. Introduction 
This thesis presents a model of the maturity and uptake of the Mobile Web in 
the developing world, and discusses the impact it is having in this area. First, it 
is essential to understand the value of the Mobile Web in emerging economies, 
which then triggers the research questions. Later it presents how the model 
was developed and evaluated to address the research questions.  

This research was motivated by the significance of the Mobile Web in the 
developing world, where over 80% of the world’s population lives (Population 
Reference Bureau, 2011). However, the penetration of Internet users in this 
part of the world has always been much lower than that in the developed 
world, as shown in Figure 1-1 (ITU, 2011a).  

 

Figure 1-1 Penetration of Internet users in the world and by level of 
development (2000-2010) (ITU, 2011a) 

A red arrow on the right of Figure 1-1 indicates that, in 2010, there were 
around 21 people per 100 inhabitants in developing countries who had access 
to the Internet. It was even lower than the Internet penetration in the 
developed world 10 years beforehand. In 2000 there were approximately 25 
Internet users per 100 inhabitants in developed economies, as indicated by a 
red arrow on the left of Figure 1-1. This clearly shows a huge digital divide. As 
a result, the possible benefits of Internet access are much more limited in 
developing economies than they are in developed economies. 
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There is widespread belief that the Internet and the World Wide Web (WWW), or 
the Web, are the same; however there are significant differences between them 
that need to be clarified. The Internet is a networking infrastructure with the 
Transmission Control Protocol and Internet Protocol (TCP/IP) as its most 
important protocols (Kurose and Ross, 2010). The Internet provides services to 
various distributed applications, such as remote login, the Web, Voice-over-IP 
(VoIP), Peer-to-Peer (P2P) file sharing and television over the Internet; whereas 
the World Wide Web using the Hyper Text Transfer Protocol (HTTP) is only one 
instance of distributed applications travelling over the Internet.  

How do people access the Internet? Originally, they used fixed broadband (ITU, 
2011a). Fixed or wired broadband subscriptions mean subscriptions to access 
the public Internet with minimum downstream speeds of 256 kbps. This 
comprises the cable modem, Digital Subscriber Line (DSL), fibre network and 
Ethernet Local Area Network (LAN). 

In the early 2000s mobile broadband emerged as an alternative to making 
Internet connections (Smith and Collins, 2006). Active mobile broadband 
subscriptions refer to subscriptions to Internet access via mobile cellular 
networks (ITU, 2011a). These include mobile cellular subscriptions with 
minimum advertised data speeds of 256 kbps, which have been utilised to set 
up an Internet or IP connection in the last three months and permit access to 
the Internet via the HTTP. The Standard Short Message Service (SMS) and 
Multimedia Messaging Service (MMS) are excluded from active Internet 
connections, although they may be sent via the IP. Another type of active 
mobile broadband subscription is dedicated data services over mobile 
networks separated from voice services. These can be standalone services 
using Universal Serial Bus (USB) modems/dongles, or additional subscriptions 
to voice services.   

Since 2010 active mobile broadband penetration has been higher than fixed 
broadband penetration in the world, in both developed and developing 
economies (ITU, 2011a). These trends are demonstrated in Figure 1-2 and 
Figure 1-3. In 2010 the corresponding penetrations in the world were 12.6% 
(mobile) and 7.6% (fixed) globally. Of these, developed countries accounted for 
46.2% and 23.6% of penetration respectively, while the developing world only 
accounted for 5.3% and 4.2%. 
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Figure 1-2 Penetration of active mobile broadband subscriptions in the world 
and by level of development (2007-2010) (ITU, 2011a) 

 

Figure 1-3 Penetration of fixed broadband subscriptions in the world  
and by level of development (2000-2010) (ITU, 2011a) 

In all the three categories discussed above (penetration of Internet users, active 
mobile and fixed broadband subscriptions), the developing world always lags 
far behind the developed world (ITU, 2011a). This impedes people in 
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developing countries from accessing the Web, since the Internet is a crucial 
infrastructure for accessing the Web.  

It is estimated that only 25% of people around the globe use the Web, although 
the Web was invented over 20 years ago by Tim Berners-Lee (World Wide Web 
Foundation, 2012a, 2012b). This is a big loss to the estimated remaining 75%, 
because the Web is widely considered by academicians and practitioners to be 
the most powerful source of information compared to the radio, television, 
printed news and magazines. For this reason, Berners-Lee and his colleagues 
at the World Wide Web Foundation, as well as other Web researchers and 
practitioners have been working to break down the barriers and boost the full 
potential of the World Wide Web. 

 

Figure 1-4 Mobile phone penetration in the world and by level of development 
(2000-2010) (ITU, 2011a) 

It seems promising to deal with these challenges by harnessing the ‘mobile 
miracle’ (ITU, 2011a). This refers to the remarkable expansion of mobile phone 
penetration in emerging economies, as illustrated in Figure 1-4. This involves 
post-paid subscriptions and prepaid Subscriber Identity Module (SIM) cards, 
which provide voice communications and have been active in the last three 
months. However, the figures do not account subscriptions via USB 
modems/dongles. 
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Figure 1-4 shows that, over the last decade, there has been a steep rise in 
subscriptions for mobile cellular telephones in the developing world, and this 
trend is continuing. On the other hand, since 2007 penetration in the 
developed world has reached 100% and it has grown very slowly. It indicates 
the saturation of mobile telecommunication markets in developed countries, 
along with a huge number of potential subscribers in developing countries. 
This can be seen as a fortune at the bottom of the pyramid (Bhavnani et al., 
2008). As a consequence, mobile operators and service providers are 
increasingly competing in emerging economies. This has made mobile 
communications more available to and affordable for the developing world. 

Initially, people in developing economies used mobile phones merely for audio 
or text communications. However, as the market matured, Web-enabled 
phones have become cheaper (Firtman, 2010). It has also been reported that 
there has been an increase in smartphone ownership in emerging economies 
(ITU, 2012).  Furthermore, mobile operators have offered more reasonable 
tariffs for data communications, which in turn can make Internet browsing up 
to 1,000 times cheaper per character than sending texts (Boyera, 2009a; 
Boyera, 2009b). These innovations have enabled people in the developing 
world to use their mobile phones to access the Internet and the World Wide 
Web, which is called the Mobile Web or Mobile Internet (PC Magazine, 2012). 

In the light of increased Internet and Web access, users are encouraged to join 
social media like Facebook via their mobile phones. Figure 1-5 demonstrates 
the top 10 countries with the highest Facebook mobile penetration in 2012 
(Socialbakers, 2012). It is interesting that eight out of these 10 countries 
belong to emerging economies (World Bank Group, 2012a). They are Swaziland 
(92.5%), Nigeria (87.9%), Papua New Guinea (85.3%), South Africa (84.5%), 
Botswana (82.8%), Malawi (81.5%), Namibia (80.9%) and Lesotho (80.6%). 
Moreover, six out of the 10 countries with the largest Facebook penetration in 
2012 are part of the developing world, as illustrated in Figure 1-6. These 6 
countries, with their Facebook mobile penetration percentages, are Indonesia 
(67.7%), Mexico (57.6%), India (54.5%), Turkey (45.1%), the Philippines (37.3%) 
and Brazil (37%). The developing countries in both figures are indicated by red 
arrows. 
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Figure 1-5 Top ten countries with the highest Facebook mobile penetration 
(Socialbakers, 2012) 

 

Figure 1-6 Facebook mobile penetration of the ten biggest Facebook countries 
(Socialbakers, 2012) 
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There are also Mobile Web applications or contents that can allow people in 
developing economies to have better lives. Various case studies have been 
documented and analysed by the World Wide Web Consortium (W3C) — Mobile 
Web for Social Development (MW4D) Interest Group (W3C, 2011). Several 
empowering Mobile Web projects have been conducted by the World Wide Web 
Foundation (World Wide Web Foundation, 2012c), as well as by other Web 
researchers and practitioners around the globe. Examples are m-education 
(Isaacs, 2012; Vosloo and Botha, 2009), m-health (Parker et al., 2012, 2010), 
m-agriculture (Akkermans et al., 2011a, 2011b; ITU, 2011b), m-commerce 
(Mobile Movement, 2010), m-banking (Must and Ludewig, 2010) and m-
government in Africa, Asia and the Latin Americas (Zefferer, 2011). 

The Mobile Web has become very important in developing countries, because 
mobile phones can be the only available means of accessing the Internet and 
the Web, as well as of enabling users in these countries to be part of the global 
information society (Bhavnani et al., 2008; Boyera, 2010; Hellström, 2009). 
This development has been triggered by scarce and expensive investment in 
other Information and Communications Technologies (ICTs), such as landline 
phones, Personal Computers (PCs) and fixed broadband Internet. In contrast, 
mobile communications offer affordability and flexibility through cheap 
handsets and various payment methods. Nevertheless, the Web and the Mobile 
Web must be improved to better serve their users in the developing world with 
their unique characteristics, such as limited infrastructures, local languages, 
character sets, contents and cultures (Boyera, 2009a, 2009b; Dearden, 2009). 
These challenges have become critical for this segment of the world’s 
population, because the Web has been mainly designed by the developed world 
for the developed world (Berners-Lee, 2008). 

1.1 Research Questions 
Despite the ‘mobile miracle’ in emerging countries (Figure 1-4) and 
importance of the Mobile Web, these countries still experience very low 
Internet penetration (Figure 1-1), fewer active mobile broadband subscriptions 
(Figure 1-2) and less Web usage (ITU, 2011a). Hence, it is crucial to 
comprehend how the Mobile Web has been disseminated in this part of the 
world. An understanding of this situation can lead to suggestions about what 
should be done to improve Mobile Web adoption in developing economies. In 
addition, it is essential to study the impact of the Mobile Web on people’s lives 
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in emerging economies, as well as the impact on technologies related to the 
Mobile Web. This knowledge can help Web scientists and practitioners to 
anticipate the impact of the Mobile Web in the future. In order to deal with 
these challenges, the following research question is raised. 

“What is a suitable model for Mobile Web uptake and its impact in the 

developing world?” 

This model constructed to address this question is a hypothesised theoretical 
model, consisting of abstract phenomena related to Mobile Web adoption. 
These abstract phenomena are also called unmeasured concepts, theoretical 
constructs, latent variables or factors (Byrne, 2010a; Hair et al., 2010). Most 
unmeasured concepts or factors are better represented by multiple 
measurements to reduce measurement errors for these concepts. Furthermore, 
this increases statistical estimations of the relationships between concepts. 
Thus, all unmeasured concepts or factors can be characterised by measured 
variables or indicators, which are brought together from various methods of 
data collection, such as questionnaires and interviews.  

Consequently, the above research question generates two sub-questions in the 
context of developing countries. 

1. “What are the factors or unmeasured variables of the model?” 
2. “What are the indicators or measured variables of each factor in the 

model?” 

1.2 Thesis Structure 

This thesis consists of 12 chapters. It starts with an introduction in Chapter 1, 
which provides background information on the significance of the Mobile Web 
in emerging economies. This initiates the research question and sub-
questions. 

In order to respond to these questions, a model was created in this PhD as part 
of Web Science research that studies the Web as a whole (Berners-Lee et al., 
2006a, 2006b; Hall et al., 2009; Hendler et al., 2008; Shadbolt and Berners-
Lee, 2008). Therefore, this model’s development required an understanding of 
various areas, including mobile technologies, the Mobile Web in emerging 
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countries and the adoption of ICT, as well as its impact on the developing 
world. A literature review on these topics is presented in Chapter 2.  

Tim Berners-Lee emphasised that the Web does not only connect machines; 
more importantly, the Web connects people (Berners-Lee, 2008). It is people 
who decide which hyperlink to follow. For this reason, this research tried to 
understand people’s desires and what leads to them using the Mobile Web, and 
the impact of this. Their opinions were gathered using questionnaires and 
interviews. These processes triangulated concepts that were identified from the 
literature review.  

Chapter 3 describes the methodologies used in this research. It embraces 
mixed methods, which involve quantitative and qualitative research 
methodologies. The quantitative method was applied in conducting and 
analysing the questionnaires from a pilot study in Kenya and fieldwork in 
Indonesia. In addition, a qualitative method was required to gather and analyse 
interview data from the pilot study, expert reviews and the fieldwork data. 
Chapter 3 also discusses the Structural Equation Modelling (SEM), which was 
used to evaluate the model produced in this research. 

Chapter 4 explains the pilot study undertaken in Nairobi, Kenya in 2010. The 
objective of this pilot study was to examine the research instruments, which 
comprised a questionnaire and a semi-structured interview. These research 
instruments were created as a result of the literature review in Chapter 2. The 
results from this pilot study were harnessed to elaborate on the research 
instruments for the fieldwork. The results were used to triangulate the model 
of Mobile Web uptake in emerging economies.  

Chapter 5 discusses expert reviews of an initial model of Mobile Web uptake. 
The expert reviews are part of the triangulation method for creating the model. 
Four experts helped review the initial model: Mr Stéphane Boyera and Dr Max 
Froumentin from the Web Foundation; Dr Wallace Chigona from the 
Department of Information Systems at the University of Cape Town, South 
Africa, and Professor Dame Wendy Hall from the Web Science Trust and 
University of Southampton, who also provided a review from the Web Science 
perspective. 

Chapter 6 presents the Model of Mobile Web Uptake in the Developing World 
(MMWUDW). This is a hypothesised theoretical model based on the literature 
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review, pilot study and expert reviews, and the model that would be tested in 
Indonesia. 

Chapter 7 discusses the development and results of the questionnaires, which 
were answered by 133 participants in urban, semi-urban and rural areas in 
Indonesia in 2012. These followed the application of quantitative research 
methods that comprised descriptive and inferential statistics.  

Chapter 8 explores the interviews with 103 interviewees in Indonesia and 
discusses the findings. It includes a thematic analysis of the interviews in order 
to reveal human stories behind the questionnaire results.  

Chapter 9 explains how the SEM is used to examine the MMWUDW, using 
questionnaire and interview data from Indonesia. SEM determined the 
significant and non-significant factors and indicators in the MMWUDW. SEM 
also produced regression equations describing the MMWUDW.  

Chapter 10 examines how the Web Index, which was published by the World 
Wide Web Foundation in September 2012, relates to this research (Farhan et 
al., 2012).  

Chapter 11 is a holistic discussion on the questionnaire results, interview 
findings and SEM analysis. 

Finally, this thesis ends with the conclusion, research contribution and 
suggestions for future work in Chapter 12. 
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2. Literature Review 

This chapter explains the literature review that was undertaken in order to 
develop a model of Mobile Web uptake in emerging economies. The discussion 
consists of areas in Web Science, mobile technologies, the Mobile Web in 
developing countries, and ICT and its impact. 

2.1 Web Science 

Although the Web has significantly influenced human life and computer 
science, it remains understudied as an entity. Therefore Web Science has 
emerged as a new interdisciplinary approach to study the Web as its primary 
object (Berners-Lee et al., 2006a, 2006b; Hall et al., 2009; Hendler et al., 
2008; Shadbolt and Berners-Lee, 2008). 

The exploration is pioneered by the Web Science Research Initiative (WSRI), 
which was launched in 2006 (The Web Science Trust, 2009). This was a joint 
initiative between the Massachusetts Institute of Technology (MIT), Computer 
Science and Artificial Intelligence Laboratory (CSAIL) and the University of 
Southampton, School of Electronics and Computer Science (ECS). The WSRI 
aimed to coordinate and support the study of the World Wide Web. Later the 
University of Southampton became the host of the Web Science Trust (WST), 
which is a charity, and which operates independently of the WSRI. The WST has 
a goal to support the global development of Web Science. 

In order to achieve this goal, it is crucial to understand the interplay of social 
interactions, Web applications and Web infrastructure as illustrated in Figure 
2-1 (Hendler et al., 2008). The arrows on the right of the figure show that the 
Web requires infrastructure such as computer networks, Web architecture, 
protocols and data. The infrastructure enables the Web to be scalable and open 
applications. Furthermore, the use of Web applications facilitates tremendous 
social interactions. The arrows on the left demonstrate that the social 
interactions can generate new application needs, as well as novel infrastructure 
requirements. Then the interplay continues and creates a life cycle, which must 
be studied as a whole by Web Scientists. 
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Figure 2-1 The interplay of social interactions, Web applications and  
Web infrastructure (Hendler et al., 2008) 

The Web also drives a new software engineering method to develop Web 
applications, which are designed based on available supporting technologies 
with a social construct (see Figure 2-2). Clearly, Web applications are not 
developed for just a single machine or a single user. The applications are 
tested by a small group or deployed on limited users, who test the 
applications’ micro properties. Following this, some Web applications, such as 
Mosaic, Flickr, YouTube, Facebook, or Twitter are widely accepted by 
remarkable numbers of global users, thus moving from a micro- to a macro-
system generating far more complex social interactions, which are often 
unpredictable. The impact or effect of the Web on the macro scale is very 
interesting and important to explore, since it can produce new challenges, 
opportunities, or even threats for the Web and society. 

The processes form a life cycle that also applies to Mobile Web supply and 
demand. Mobile Web stakeholders, who consist of mobile operators, mobile 
phone manufacturers, researchers, academics, standardisation organisations, 
governments, donors, and Non-Government Organisations (NGOs), supply 
Mobile Web solution to Mobile Web users on a micro scale. The subsequent 
Mobile Web use can trigger feedback and new demands towards its use at the 
macro scale, which should be analysed to produce more suitable Mobile Web 
supply. These stakeholders will be further discussed in section 2.3.2. 
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Figure 2-2 New challenges to software engineering and application 
development presented by the Web (Hendler et al., 2008) 

2.2 Mobile Technologies 

In 1978 the first generation (1G) of mobile communications was tried in 
Chicago, USA (Smith and Collins, 2006). Its technology is known as the 
Advanced Mobile Phone Service (AMPS). A year later it was commercially 
launched in Japan. Then in 1983 the first European system was released in 
Sweden, Norway, Denmark and Finland; this system was called the Nordic 
Mobile Telephony (NMT). In the same year, commercial AMPS was launched in 
Chicago, USA. Surprisingly, mobile voice communication provided by the first-
generation systems was well accepted in many parts of the developed world; to 
a greater extent than anyone had expected. However, the systems were 
analogue, and inherently had several drawbacks. They could not cope with 
millions of subscribers, they were prone to fraud and they could only offer 
limited services. The Mobile Web was definitely not supported by the first-
generation systems. 

These problems were addressed by the digital second-generation systems 
(2G). One of the second-generation technologies was the Code Division 
Multiple Access (CDMA), which was demonstrated by Qualcomm in San Diego, 
California in 1989. Nevertheless, it took four years before the US 
Telecommunications Industry Association (TIA) standardised the Qualcomm 
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CDMA system as Interim Standard 95 (IS-95). In fact, CDMA was far less 
popular compared to another second-generation technology called the Global 
System for Mobile communications (GSM), which was launched for the first 
time in 1991 (GSM Association, 2009; Smith and Collins, 2006). The 2G 
technologies and their data capabilities are listed in Table 2-1.  

Table 2-1 Wireless mobility data (Dornan, 2000; Smith and Collins, 2006)  

Generation Time of 
Introduction 

Technology Data Capability 

2G Late 1980s-early 
1990s 

GSM 9.6/14.4 kbps 

CDMA 9.6/14.4 kbps 

2.5G Early 2000s GPRS 128 kbps 

EDGE 384 kbps 

CDMA2000-
1XRTT 

144 kbps 

3G Late 1990s-early 
2000s 

WCDMA 144 kbps 
vehicular 
384 kbps 
outdoors 2 Mbps 
indoors 

TD-CDMA 

TD-SCDMA 

CDMA2000-
EVDO/EVDV 

 

Although the second-generation systems successfully overcame essential 
weaknesses in the previous generation, they were not well-suited to data 
communications such as the Mobile Web. This turned out to be a serious 
shortcoming, because mobile subscribers wanted to access services on the 
Internet from their mobiles. Therefore a third-generation system was needed.  

The ITU showed a great deal of interest in the development of the third-
generation (3G) systems. It happened as early as 1992, when they set up the 
International Mobile Telecommunications-2000 (IMT-2000) (Dornan, 2000). It 
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led to several recommendations; for example, 144kbps bandwidth for mobile 
service (Smith and Collins, 2006). In 1999 the Wideband CDMA (WCDMA), Time 
Division-CDMA (TD-CDMA), Time Division-Synchronous CDMA (TD-SCDMA) 
and CDMA2000 were selected by the ITU as third-generation technologies. 
Later, the WCDMA was enhanced to the High Speed Downlink Packet Access 
(HSDPA) and the High Speed Uplink Packet Access (HSUPA). The CDMA2000 
includes the Evolution Data Optimised (EVDO) and Evolution for Data and Voice 
(EVDV). 

In order to bridge between the 2G systems and the envisioned 3G systems, the 
2.5G systems were needed. All 2G technologies used circuit-switched data, 
whilst all 3G technologies used packet data. The 2.5G allowed mobile 
operators to set up digital packet services before the 3G platforms were 
available. The General Packet Radio Service (GPRS), Enhanced Data Rates for 
Global Evolution (EDGE) and Code Division Multiple Access (CDMA2000 1xRTT) 
were leading 2.5G technologies. Table 2-1 shows various 2.5G and 3G 
technologies and data capabilities, whereas Table 2-2 below demonstrates 
examples of bridging steps from the 2G to the 3G using the 2.5G technology. 

Table 2-2 The 2G and 2.5G technologies 

2G 
Technology 

2.5G Technology Migration to 3G 
Platform 

GSM GPRS/EDGE WCDMA/TD-CDMA / 

TD-SCDMA/ 

CDMA CDMA2000 
(1xRTT) 

EVDO and EVDV 

 

Regarding all mobile technologies discussed above, the GSM Association 
claimed that the GSM significantly dominated the global mobile technology 
market shares in 2009 (GSM Association, 2009). Figure 2-3 shows that 80.4% 
of the market used the GSM,  whereas only 10.3% chose the CDMA, 6.7% opted 
for the W-CDMA, and 1.9% opted for the W-CDMA HSPA. 
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Figure 2-3 Global mobile technology market share in 2009 
(GSM Association, 2009) 

Moreover, the ITU estimated that by the end of 2010, the 2G, including the 
2.5G, still dominated mobile cellular subscriptions, as shown Figure 2-4 (ITU, 
2010a). It was estimated that there would be around 4.36 billion 2G 
subscriptions, which were equal to approximately 82% of the total mobile 
cellular subscriptions. It was also reported that 90% of the world population 
and 80% of people in rural areas would have access to mobile networks. 

 

Figure 2-4 2G and 3G subscriptions (ITU, 2010a) 
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Although 3G penetration was still low in 2010, this did not hinder Mobile Web 
uptake. The GPRS that belonged to the 2.5G (Table 2-1) was minimum mobile 
networks requirement for the Mobile Web (Boyera, 2009a, 2009c; Firtman, 
2010).  The GPRS is based on the GSM, so wide coverage of the GSM shows 
potential use of the Mobile Web. As a summary, the evolution of mobile 
technologies is illustrated in Figure 2-5. 

 

Figure 2-5 Mobile technologies evolution, modified from  
(GSM Association, 2007; Smith and Collins, 2006) 

2.3 The Mobile Web in Developing Countries 

The Web was fully demonstrated in 1990 by Tim Berners-Lee and Robert 
Cailliau (Fischetti, 2009). On the other hand, mobile technologies have been 
evolving since they were introduced for the first time in the late 1970s as 
discussed in section 2.2. Figure 2-5 shows that since the early 2000s people 
have start accessing the Web from mobile devices, which is called the Mobile 
Web or Mobile Internet. However, it had been considered as a second-class 
experience compared to accessing the Web from computers (W3C, 2005). In 
order to improve Web access from a mobile device to be as simple, easy, and 
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convenient as its access from a desktop device, the W3C launched the Mobile 
Web Initiative (MWI) in Chiba, Japan on 11 May 2005. 

The Mobile Web has become very crucial in developing countries because, for 
many, mobile phones can be the only available means to access the Web 
(Bhavnani et al., 2008; Boyera, 2010; Hellström, 2009). This demand is 
triggered by scarce and expensive investment for other ICTs, such as landline 
phones, PCs, and fixed broadband Internet. In contrast, mobile 
communications offer affordability and flexibility through cheap handsets and 
various payment methods. Nevertheless, the Web and the Mobile Web must be 
modified to serve users in the developing world with their unique 
characteristics, such as limited infrastructure, local languages, character sets, 
contents and culture (Boyera, 2009a, 2009c; Dearden, 2009).This is crucial 
because the Web has been mainly designed by the developed world for the 
developed world (Berners-Lee, 2008). 

Therefore, the W3C organised a workshop on the Mobile Web in Developing 
Countries on 5-6 December 2006 in Bangalore, India. It led to the setup of a 
W3C interest group called the Mobile Web for Social Development (MW4D). The 
main objective of this group is to understand the obstacles preventing people 
in emerging economies accessing the Mobile Web, as well as the barriers 
facing by potential service providers developing and deploying Mobile Web 
contents and applications (Boyera, 2010, 2008a). The group is chaired by Mr 
Stéphane Boyera from the Web Foundation and Mr Ken Banks from kiwanja.net. 

 Challenges of the Mobile Web in the Developing World 

The M3W MW4D held its second workshop on 2-3 June 2008 in São Paulo, 
Brazil; and the third one was held on 1-2 April 2009 in Maputo, Mozambique. 
During the last workshop there were presentations and discussions on 
challenges faced by the Mobile Web in fostering social and economic 
development in emerging economies. These challenges were documented in 
the workshop report (Boyera, 2009c) and illustrated in Figure 2-6. 
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Figure 2-6 Challenges of the Mobile Web for social development,  
adapted from (Boyera, 2009c) 

 Infrastructure 

Available, reliable and affordable mobile networks are essential infrastructure 
issues of Mobile Web uptake in developing countries. As discussed in section 
2.2, widely deployed GPRS fulfils the minimum requirement of Mobile Web 
usage. However, it is often not reliable or stable, particularly in rural areas. 
Referring to the interplay of social interaction, Web applications and Web 
infrastructure in Figure 2-1, unreliable and unstable GPRS becomes a major 
challenge to overcome (Boyera, 2009a; Hendler et al., 2008). Meanwhile, a 
network-sharing model among mobile operators was proposed to cut down 
expenses to deploy and operate mobile networks, as well as to save on 
electricity consumption (Mekuria, 2009). 

 Technologies 

There are several technologies, such as texts, voice, the Web and Unstructured 
Supplementary Service Data (USSD), which provide mobile contents and 
applications (Boyera, 2009c). Texts and USSD are very popular compared to 
other technologies. Over time, more people start using the Mobile Web, 
because there have been more affordable handsets with free J2ME/MIDP-based 
mobile browsers. These browsers significantly compress transmitted data, so 
the Web can be better accessed on low-bandwidth networks like GPRS.  
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On the other hand, there are several factors that obstruct Mobile Web use. 
Some potential Mobile Web users believe that data communications are more 
expensive than sending texts. In fact, using the Mobile Web can be up to 1,000 
times cheaper per character than the Short Message Service (SMS). However, 
the billing model, which is commonly based on number of bytes used, is still 
confusing (Boyera, 2009a). Furthermore, data link setting is considered to be 
complicated (Boyera, 2009c); although actually, mobile operators have made 
this simpler by sending automatic configuration to users’ handsets. Besides, 
making Mobile Web site online is thought to be very complex, whereas there 
are easily used integrated authoring tools. 

 Content 

Another challenge of the Mobile Web is its content that is supposed to be 
closely related to its users. Warschauer (2004) wrote that computers and the 
Internet become less useful without content and applications that can fulfil 
people’s needs. A representative of M.S. Swawinathan Research Foundation 
said, “The villagers in Kannivadi (in Southern India) are not interested in what’s 
going on in the White House or even in Chennai (the state capital); they are 
interested in the price of rice in the local market.” This quotation emphasises 
the importance of locally relevant information to less-privileged people in the 
developing world (Boyera, 2009c).  

In addition, local languages and character sets play important roles in Mobile 
Web Access and use. Figure 2-7 shows the world’s top nine languages by 
number of native speakers, while Figure 2-8 illustrates the top 10 languages 
used over the Internet. Hindi/Urdu and Bengali are examples of widely spoken 
languages that are not well represented on the Internet (Internet World Stats, 
2010; Wikipedia, 2011). Some Hindi/Urdu or Bengali native speakers may also 
be fluent in other languages such as English. Nevertheless, many 
underprivileged people only speak, read or write their native languages that 
are lesser-known globally (Boyera, 2009a). Moreover, there are problems 
related to languages with non-Latin characters. Implementing Unicode 
standard can solve the problems;  however, some mobile operators do not 
support it. Meanwhile, the W3C I18n Activity has been working on 
internationalisation and localisation since 1998. It has a mission to make the 
World Wide Web truly worldwide (W3C, 2010a). 
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Figure 2-7 Top nine languages by number of native speakers  
(Bratt, 2010; Wikipedia, 2011) 

 

Figure 2-8 Top 10 languages on the Internet 2010 in millions of users  
(Internet World Stats, 2010) 
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Furthermore, textual Mobile Web content can be considered as barriers for 
illiterate potential users, who can comprise up to 50% of a deprived population 
(Boyera, 2009c). In this case, the use of icons and audio can better suit their 
needs. On the contrary, Mxit mobile instant messaging can attract less literate 
people in South Africa to read and write on chatting boards. Surprisingly poor 
grammar and spelling do not hamper their written communication, as shown in 
Figure 2-9 (Web AddiCT(s), 2011). Recently, popularity of Mxit has inspired 
Mobile Web developers to use it as a platform for a counselling service related 
to substance abuse (Parker et al., 2010), as well as for integrating mobile 
phones into education (Ford and Botha, 2010). 

 

Figure 2-9 An example of a chatting conversation on Mxit  
(Web AddiCT(s), 2011) 

Text-only content is also posing an obstacle to a richer Mobile Web 
application, such as the agricultural advice e-service for farmers in rural areas 
that requires image transfer (Dearden, 2009). Among technologies to develop 
mobile content as discussed in section 2.3.1.2, the Web is the only one that 
can support content with various information channels (text, audio, still image 
and video) (Boyera, 2009c). 

 Ecosystem 

In order to fully understand the relationships between the Mobile Web and its 
stakeholders, we need to comprehend Mobile Web ecosystem or ecology. The 
Encyclopaedia Britannia defines an ecosystem as the complex of living 
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organisms, their physical environment, and all their interrelationships in a 
particular unit of space; whilst ecology is a study of the relationships between 
organisms and their environment (Encyclopaedia Britannica, 2011).  

This report examined literature related to ICT and the mobile ecosystem or 
ecology. The first paper on this system was proposed by the W3C Mobile Web 
for Social Development (MW4D) Interest Group (Boyera, 2009c). The second 
one was written by Warschauer and was adopted by the Rural e-Services 
project (Dearden, 2009; Warschauer, 2004). The third one was proposed by 
researchers at the Helsinki University of Technology (Karhu et al., 2009),  while 
the fourth one is the Mobile Web ecosystem from an application development 
point of view (Firtman, 2010). 

2.3.1.4.1 W3C MW4D Interest Group 

The MW4D workshop held in Maputo, Mozambique in 2009 was then followed 
by several teleconferences. The discussion identified innovation, scalability and 
sustainability, business model, regulation and policy as critical success factors 
for the Mobile Web ecosystem in developing countries (Boyera, 2009c). These 
form just some of the challenges facing the Mobile Web as illustrated in Figure 
2-6. 

Raising awareness, training local people on existing technologies, and setting 
up guidelines and tools are possible actions to stimulate Mobile Web 
innovation in emerging economies. Therefore some world-class universities 
and research institutes have initiated collaboration with local universities in the 
developing world. The MIT (USA) set up the EPROM (Entrepreneurial 
Programming and Research on Mobiles), which taught mobile phone 
programming within Computer Science Departments in 10 Sub-Saharan African 
countries (MIT, 2009). Another example is Microsoft Research India, which 
collaborated with University of Cape Town in South Africa to explore mobile-
only and mobile-primary Internet use in South Africa (Donner and Gitau, 
2009). 

Other challenges in the Mobile Web ecosystem are scalability and sustainability 
to extend simple Mobile Web local pilot projects on a micro scale to wider 
communities and regions, or macro scale. These challenges in turn trigger new 
issues for software engineering and application development as shown in 
Figure 2-2 (Boyera, 2009c; Hendler et al., 2008). They can be accomplished by 
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a top-down or bottom-up approach. There are several cases where NGOs 
successfully operated small-scale m-services, from which they then replicate 
the technology for other services, such as FrontlineSMS from kiwanja.net 
(kiwanja.net, 2009). Currently, they are undertaking enhancement to improve 
its service with Mobile Web technology.  

Scalability and sustainability also require NGOs and governments to be 
complementary partners in the ecosystem (Boyera, 2009c). Governments need 
NGOs to provide prototypes for novel and useful social and economic services. 
On the other hand, once the services become extensively used as part of public 
services, governments may become involved to ensure the services are 
financially sustainable. 

Sustainability in its scope is broader than service payments and cost recovery, 
since it also deals with service monetisation without making payment methods 
as barriers to the users. Moreover, the chosen technology drives the business 
model, such as m-services with voice channel, which offers flexibility to the 
service providers. They can push content to the users by sending it to the 
users’ voice mail boxes, or they can ask the users to pull the content by calling 
a number to get the information. In contrast, users in Mobile Web services pay 
the connection to the service providers via data service. 

The last aspect of the ecosystem is smart regulation, which is needed to 
maximise the number of entrepreneurs who expand into the market with the 
services, and to minimise the negative effects of competition on consumers. 
Monopoly operators and excessive licencing regimes can be obstacles that 
negatively impact the potential entrepreneurs. Alternatively, a supportive fiscal 
and financial environment, as well as the ability of entrepreneurs to access 
financial services, can raise the number of social-oriented services. 

2.3.1.4.2 Information Ecology 

Another paper related to the literature on the Mobile Web ecosystem or 
ecology was written about Rural e-Services in Madya Pradesh, India; and it was 
supported by the EPSRC (Dearden, 2009). Dearden (2009) argued that ICTs do 
not exist in a vacuum; rather, their adoption happens within a specific context 
consisting of technical, economic, individual and social factors. Any 
sustainable uptake of technology is similar to the evolutionary process of an 
organism surviving in ecology. 
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These ideas were taken from a book written by Warschauer on technology and 
social inclusion (Warschauer, 2004). This book is not about mobile phones or 
the Mobile Web in particular, but it offers an extensive and fascinating 
discussion on ICTs and the digital divide. Warschauer wrote that successful 
adoption of ICTs depends on physical, digital, human resources and social 
resources (Figure 2-10).  

 

Figure 2-10 Resources contributing to ICT access, adapted from  
(Warschauer, 2004) 

Physical resources comprise computers and connectivity. Digital resources 
consist of content and language. Human resources embrace literacy and 
education, whilst social resources include communities and institutions. In the 
Rural e-Services project, physical resources were identified as mobile network 
coverage, affordable handsets and renewable power (Dearden, 2009). In less 
privileged communities with limited financial resources, it is more reasonable 
for Mobile Web users to share mobile devices. Therefore the use of a mobile 
device by a group of people in a community is more appropriate than the ‘one 
person-one device’ model. Furthermore, more efforts are needed to provide 
digital resources, such as relevant and trusted contents;  easy-to-use and 
easy-to-learn interfaces are considered to save human resources. It is also 
crucial to encourage social resources by enabling human networks that are 
harnessing the Mobile Web to positively affect humanity. 
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2.3.1.4.3 A Digital Ecosystem 

Researchers at Helsinki University of Technology (TKK) presented a conceptual 
model of a community and digital ecosystem for boosting user-driven service 
business in Web 2.0, as demonstrated in Figure 2-11 (Karhu et al., 2009). 
Initially they identified the key actors;  later, they applied use case modelling to 
show interactions among actors, following which they used conceptual 
modelling to illustrate the overall ecosystem. Ultimately the model was 
evaluated using a bioinformatics field. 

 

Figure 2-11 Conceptual model for the community and digital ecosystem  
(Karhu et al., 2009) 

2.3.1.4.4 Mobile Web Application Development 

The last part of the ecosystem was written from Mobile Web development 
perspectives. It is emphasised that developing Web applications or contents for 
mobile devices is very different from developing these for the Web on desktops 
(Firtman, 2010).  Therefore, understanding a mobile ecosystem, which consists 
of vendors, carriers or operators, integrators and developers, is very crucial. 
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Currently, it is estimated that there are approximately 3,000 mobile devices 
with various screen sizes and resolution, which consequently determine the 
layout and design of Web pages shown on these devices (Firtman, 2010). 
Moreover, there are 30 different browsers and possibly even 300 various 
versions of browsers, if we count different versions. On the other hand, in the 
desktop world we only have Internet Explorer (6, 7, 8 or newer), Firefox, Safari, 
Opera and Chrome. 

Moreover, the global market share of mobile vendors is extremely segmented. 
This can be caused by commercial agreement or cultural differences. For 
example, Nokia dominates handset markets in Europe and Asia, but not in the 
US. Often mobile browsers are dependent on mobile handsets or operators, as 
commonly these browsers cannot be upgraded or uninstalled. As a result, 
Mobile Web developers must be aware of possible browsers used by their 
targeted users. On the other hand, this market segmentation does not 
significantly happen in the case of desktop browsers. 

Figure 2-12 shows the top four Mobile browsers in a sample of countries. 
iPhone/iTouch browsers considerably dominate in the developed world; 
whereas in the developing world like India, China, Nigeria and Brazil, Opera or 
Nokia browsers extensively lead the market. 
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Figure 2-12 Mobile browser market share (icrossing, 2010) 
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Although the Web on desktops and mobiles use same protocols, such as 
TCP/IP and HTTP, there are different processes related to communications 
between Web client and server. Upon receiving a HTTP request from a mobile 
device, a Web server detects the device, and determines suitable content that 
can be sent by the server to the mobile device. 

There is a proxy or transcoder between a mobile device and a web server as 
illustrated in Figure 2-13. Some mobile operators install a transcoder in their 
networks that compresses Web contents. It also changes the layout, design and 
mark-up language;  it can even delete all original HTTP headers, so the Web 
server cannot detect which devices are accessing the Web site. To make things 
worse, this transcoder can replace advertisement banners inserted by Web 
developers with the ones injected by mobile operators. Consequently, although 
the transcoder is financially advantageous for mobile operators, it can ruin the 
business model of Mobile Web developers. In summary, there are many 
technical aspects that must be dealt by various stakeholders in the Mobile Web 
ecosystem. 

 

Figure 2-13 Communication between a mobile device and Web server  
(Firtman, 2010) 

 Mobile Web Stakeholders 

In the ecosystem of the Mobile Web in developing countries, there are several 
actors or stakeholders as illustrated in Figure 2-14 (Boyera, 2009a). Lying at 
the centre of the ecosystem are the Mobile Web users in emerging economies 
with their unique characteristics. Developers of Mobile Web services are 
individuals, organisations and entrepreneurs who are interested in developing 
and deploying mobile services. The mobile phone industry consists of mobile 
phone manufacturers and mobile operators. Capacity builders are academics, 
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universities and any individuals, who work to transfer knowledge of Mobile 
Web technologies to current and future stakeholders of the Mobile Web. Non-
Governmental Organisations (NGOs), academics, R&D departments, 
foundations and donors exert efforts to lower barriers to accessing the Mobile 
Web. Apart from these technical-related actors, policy makers, regulatory 
bodies and governments also play important roles in promoting  Mobile Web 
uptake. 

 

Figure 2-14 Stakeholders of the Mobile Web in the developing world,  
adapted from (Boyera, 2009a, 2009c) 

2.4 ICT and Its Impact  

A model of Mobile Web uptake in emerging economies was created based on 
several related works; for instance, the ITU methodology to measure the ICT 
Development Index (IDI) (ITU, 2010b, 2009). A study was also conducted by 
the ICT Policy Division, Global Information and Communications Department 
(GICT), the World Bank, about the impact of mobile telephony on poverty 
reduction (Bhavnani et al., 2008; World Bank Group, 2009). A subsequent 
paper was produced by the Institute for Development Policy and Management, 
SED, University of Manchester (Duncombe, 2009). 
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 The ICT Development Index (IDI) Methodology 

As a process to calculate the IDI, ITU followed several steps (ITU, 2010b, 
2009): 

1. Defining main objectives or what should be measured 
2. Working on a conceptual framework 
3. Identifying main indicators 
4. Formulating the methodology 

 

Firstly, the IDI should measure ICT development in countries over time, level of 
ICT advancement in all countries, the digital divide, and ICT development 
potential for each country. Secondly, the processes are described by a 
conceptual framework, which is based on the three-stage model described in 
Figure 2-15. This model represents the evolution of any country towards 
becoming an information society, with an assumption that ICTs can be a 
development enabler if they are applied and used appropriately. 

 

Figure 2-15 Three stages in the evolution towards an information society  
(ITU, 2010b, 2009) 

The framework consists of: 

1. ICT Readiness which shows the coverage level of ICT infrastructure 
and access 

2. ICT Use which shows the intensity level of ICT use in the society 
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3. ICT Impact which shows the outcomes of effective and efficient ICT 
use 
 

Having access to ICT Readiness (stage 1) is a prerequisite for ICT Use (stage 2). 
In other words, without ICT infrastructure and access, there will be no ICT use. 
Moreover, the evolution towards an information society and achieving ICT 
Impact (stage 3) are influenced by ICT Capability. This is required to enable any 
country taking advantage of new technologies to realise their potential 
benefits, and to attain value-added from ICT Use. Therefore ICT Impact highly 
relies on the availability of appropriate skills and knowledge, as well as the 
capability to use ICTs effectively and efficiently.  

Because the IDI methodology focused on producing an index representing a 
comparable level of ICT development in a country or region, it constructs a 
core list of indicators on ICT Readiness (stage 1), Use (stage 2), and Capability. 
ICT Impact (stage 3) is excluded from the list, since its indicators are often 
collected through opinion-based questions, which are difficult to compare. 
Thus, in Figure 2-15 there is a thick circle surrounding the ICT Readiness, Use, 
and Capability, but the ICT impact is intentionally set outside the circle. 
Consequently the IDI methodology does not give any clues about statistical 
surveys to measure ICT impact. However, in the third and fourth ITU steps, it 
clearly explains main indicators in ICT Readiness or Access, Use, and Capability 
or Skills, as well as the methodology to construct the IDI (Figure 2-16). 

Later on, in their 2010 report, the ITU offered more discussion on the impact 
of ICTs. They wrote that ICTs have economic and socio-economic impact, 
which is described as goals in the World Summit on the Information (WSIS). 
ICTs are also considered important factors to leverage achievement of the 
Millennium Development Goals (MDGs) in health, education and gender 
equality. 

In general, ICTs have direct and indirect economic effects to improving social 
and economic development. Direct impact is represented by productivity 
increase due to ICT uptake, and development of new related technologies. 
Furthermore, there are indirect economic effects such as trade creation and 
facilitation in service sectors, employment facilitated by ICT investment or 
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opportunities created by ICT-related reforms, improvement of employment 
conditions, and the creation of new business models. 

 

Figure 2-16 Indicators and methodology to construct  
the ICT Development Index (IDI) (ITU, 2010b, 2009) 

 The Role of Mobile Phones on Poverty Reduction 

The GICT report indicates that positive impact or benefits of mobile 
telecommunications can overcome the obstacles of mobile phone uptake 
(Bhavnani et al., 2008). The benefits are classified into three categories: direct 
indirect and intangible (Deloitte & Touche LLP, 2008; Enriquez et al., 2007; 
Goodman, 2005; Jensen, 2007; Lane et al., 2006; Myhr and Nordström, 2006; 
Ovum, 2005; Samuel et al., 2005; Waverman et al., 2005). 

Direct benefits are considered as those that impact at the economic or macro-
level, which include GDP growth, job generation in the mobile industry and 
wider economy, productivity increase, taxation revenue, and value-added from 
mobile operators. Indirect benefits are the social or micro-level advantages, 
such as entrepreneurship and job search enablers, information symmetry 
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reduction, decrease of market inefficiencies, and transport substitution. Finally, 
intangible benefits consist of disaster relief, education and health, social 
capital and cohesion. There are similarities between positive impact mentioned 
in this report and the ITU report (see section 2.4.1). 

 Impact Assessment of Mobile Phones on Development 

Researchers at the Centre for Development Informatics, University of 
Manchester developed the Impact Assessment (IA) as a tool to evaluate how 
efficiently and effectively mobile-development (m-development) funds are 
being used (Duncombe, 2009). Mobile phone impact can be measured at the 
macro-, meso- or micro-levels. Measurement at the macro-level analyses data 
at country level, or draws international comparisons. Meso-level assessment 
deals with impact on intermediary level organisations. Meanwhile micro-level 
measurement handles effects on recipients, clients or final end users. 

Figure 2-17 shows the ex-post IA model as part of a value chain of activities 
that consists of readiness, availability and uptake, as well as impact of mobile 
phones. This value chain is similar to the ITU three-stage model towards an 
information society (Figure 2-15). The impact is divided into immediate 
outputs at micro-level, resultant and more immediate outcomes, as well as 
broader and longer-term impact.  

 

Figure 2-17 m-Development impact value chain (Duncombe, 2009) 
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In order to measure the impact, Duncombe modified a conventional model of 
the IA proposed by Hulme as demonstrated in Figure 2-18 (Duncombe, 2009; 
Hulme, 2000). These papers used the term ‘agents’ to describe stakeholders or 
actor in the W3C MW4D documents (section 2.3.2). They also refer to items 
that are measured as ‘variables’, whilst the IDI terms these ‘indicators’ (section 
2.4.1). 

Basically the IA measures the dissimilarity in the values of variables between 
two groups of agents. The first group are agents without the intervention of 
mobile phones. In contrast, the second group are agents experiencing mobile 
phone intervention. The model also considers mediating factors in both groups 
of agents. Not surprisingly, assessing outputs, outcomes and broader impact 
has resulted in increasing complexity across the spectrum, which is caused by 
a growing difficulty in unravelling possible intervening or exogenous factors. 

 

Figure 2-18 Conventional model of Impact Assessment (Duncombe, 2009) 

There are various kinds of variables to measure, which commonly focus on 
economic or social indicators. Economic indicators comprise income, 
consumption, expenditure and assets, while social indicators relate to 
education, health, nutrition, socio-politics, gender and culture. Other issues 
are independent and dependent variables. A change of an independent 
variable, for instance a mobile phone, can lead to alterations in other variables, 
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which are termed ‘dependent’ variables. Moreover, it is also important to 
carefully determine unit of assessment of a variable, like mobile phone 
ownership. In less privileged regions it is very common to share a mobile 
phone with family members or friends (Dearden, 2009; James and Versteeg, 
2007). Therefore, mobile phone ownership can be better measured per 
household, micro enterprise or community, instead of per individual. 

There are three main methodologies used in m-development IA (Duncombe, 
2009). The first one is a purely quantitative approach that is common in 
information economics. The second methodology is an exclusively qualitative 
approach, which is frequently used in social impact assessment, such as 
anthropology, information/management studies and development studies. The 
last one is a mixed methods category that falls between the two 
methodological poles. Duncombe’s paper has a table comparing key features, 
main data collection methods, research design requirements, main strengths 
and main weaknesses of these three methodologies. His paper argues that a 
mixed methods approach is considered to be the most suitable option for IA of 
m-development in the developing world, as it combines the strengths of 
quantitative and qualitative approaches, and involves a quantitative sample 
survey with qualitative data gathered from interviews or focus groups. 
However, there is lack of guidance to conducting m-development research 
using mixed methods. 

2.5 Chapter Summary 

Based on the above discussion, this research contributes to Web Science. 
Hence, it is inherently interdisciplinary in nature (Berners-Lee et al., 2006a, 
2006b; Hall et al., 2009; Hendler et al., 2008; Shadbolt and Berners-Lee, 
2008). It embraces Web and mobile technologies, as well as the realm of social 
science. Worldwide use of the Web generates interplay of social interactions, 
Web applications and Web infrastructure (Hendler et al., 2008), while also 
creating new challenges to Web application development. 

Mobile Web access must be improved to make it as simple, easy, and 
convenient as its access from a desktop device (W3C, 2005). This is crucial for 
developing countries, because mobile phones can be the only available means 
to access the Web (Bhavnani et al., 2008; Boyera, 2010; Hellström, 2009). 
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Besides, as stated above, the Web has been mainly designed by the developed 
world for the developed world (Berners-Lee, 2008) 

Mobile technologies are an essential infrastructure for the Mobile Web. 
Although the 3G penetration is still low, extensively deploying the GPRS that 
belongs to the 2.5G is a minimum mobile network requirement for the Mobile 
Web (Boyera, 2009a, 2009c; Dornan, 2000; Firtman, 2010; GSM Association, 
2009; ITU, 2010a; Smith and Collins, 2006). The GPRS is based on the GSM, so 
wide coverage of the GSM shows potential use of the Mobile Web. However, the 
2.5G reliability is still a problem in the developing world particularly in rural 
areas. Infrastructure is not the only challenge of the Mobile Web. Technologies, 
content and ecosystem are also identified as challenges facing Mobile Web 
uptake in developing countries (Boyera, 2009c). There are multidimensional 
aspects relating to the Mobile Web that must first be addressed by various 
stakeholders in the Mobile Web ecosystem (Boyera, 2009a, p. 200; Dearden, 
2009; Firtman, 2011; Karhu et al., 2009; Warschauer, 2004). 

The mixed methods approach is considered to be the most suitable option for 
Impact Assessment of mobile phones for development in the developing 
nations (Duncombe, 2009). In addition, framework, model and indicators of 
Mobile Web uptake can be adopted from the ITU and the World Bank studies on 
ICT or mobile phones, as well as from research conducted by the Development 
Policy and Management, SED, University of Manchester (Bhavnani et al., 2008; 
Duncombe, 2009; ITU, 2010b, 2009; World Bank Group, 2009). 
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3. Methodology 
The Model of Mobile Web Uptake in the Developing World (MMWUDW) was 
created and examined following several research methodologies as illustrated 
in Figure 3-1.  

 

Figure 3-1 Methodologies used in this research 
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The MMWUDW was produced from triangulation of literature review (Chapter 
2), pilot study in Kenya (Chapter 4), as well as expert review (Chapter 5). The 
MMWUDW was later evaluated using triangulation of quantitative analysis of 
questionnaire data, qualitative analysis of interview data and Structural 
Equation Modelling (SEM). 

Research in the Mobile Web requires understanding of Web and Mobile 
technologies. However, just understanding and harnessing Web and mobile 
technologies to produce and evaluate the MMWUDW are not enough, because 
the Web does not only connect machines. It is important to emphasize that the 
Web also connects people (Berners-Lee, 2008). When a hyperlink is followed, it 
is a person who decides to follow it. Goals, desires, interests and attitudes are 
examples of social drivers that essentially influence someone to make links.  
As a result, technical issues on Web and mobile technologies, as well as social 
drivers that trigger Mobile Web adoption had to be considered in order to 
create and evaluate the MMWUDW. 

This chapter explains various methodologies used to model Mobile Web 
adoption in emerging economies. These are mixed methods in section 3.1 and 
Structural Equation Modelling (SEM) in section 3.2. Lastly, this chapter is 
summarised in section 3.3. 

3.1 Mixed Methods 
Mixed methods were chosen to achieve the goals discussed above. These 
methods combine quantitative and qualitative research strategies (Bryman, 
2008). Besides, (Duncombe, 2009) claimed that compared to purely 
quantitative and qualitative approaches, mixed methods are the most 
appropriate approach to study impact analysis of mobile phones for 
development in developing nations. Questionnaires could be used to 
quantitatively measure how people adopt the Mobile Web and its impact on 
their lives.  

On the other hand, interview and observation from qualitative research could 
reveal human stories behind measured numbers. Moreover, some socio-
economic impact, such as how the Mobile Web made someone feel more 
connected to the world, was more easily studied with qualitative, not 
quantitative research. For these reasons, the author argues that mixed 
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methods can show whole picture of relationships between the Mobile Web and 
its stakeholders. 

Statistics became very essential to interpret quantitative and qualitative data 
(Field, 2009). This included descriptive and inferential statistics. Furthermore, 
thematic analysis was harnessed to study interviews (Bryman, 2008). Later, 
Structural Equation Modelling (SEM) was selected to identify factors and 
indicators related to Mobile Web adoption, as well as causal relationships 
among them (Byrne, 2010a). 

As there is less direction to carry out mixed methods in mobile development 
research, this report refers to a study of mixed methods in primary care 
(Creswell et al., 2004). There are five criteria for designing a mixed methods 
research. These are: 

1. Rationale to choose mixed methods 
2. Types of data collection and analysis 
3. Priority on quantitative or qualitative data 
4. Implementation sequence (simultaneous or sequential) 
5. Integration or relationship between quantitative and qualitative data 

collection and analysis 
 

Quantitative data collection includes structured interviews, self-completion 
questionnaires and observational checklist (Bryman, 2008; Creswell et al., 
2004). In this study descriptive or inferential statistics were used to analyse 
quantitative data (Field, 2009). Furthermore, qualitative data were collected by 
semi-structured interviews. In order to analyse qualitative data, they are coded 
to construct themes and categories (Bryman, 2008).  

Table 3-1 Simultaneous designs of mixed methods research (Morse, 2003) 

No Simultaneous 
Designs 

No Simultaneous 
Designs 

1 QUAL + quan 2 QUAL + QUAN 

3 QUAN + quan 4 QUAN + QUAN 
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No Simultaneous 
Designs 

No Simultaneous 
Designs 

5 QUAL + qual 6 QUAL + QUAL 

 

Moreover, Table 3-1 and Table 3-2 listed possible permutation of the mixed 
method sequence (Morse, 2003). Dominant method is written in CAPITAL 
letters, whilst plus signs indicate simultaneity and arrows show sequencing.  

Table 3-2 Sequential designs of mixed methods research (Morse, 2003) 

No Sequential 
Designs 

No Sequential 
Designs 

No Sequential 
Designs 

1 QUAL  qual 2 qual  QUAL 3 QUAL QUAL 

4 QUAN  quan 5 quan  QUAN 6 QUAN  QUAN 

7 QUAL  quan 8 qual  QUAN 9 QUAL  QUAN 

10 QUAN  qual 11 quan  QUAL 12 QUAN  QUAL 

 

The mixed methods in the pilot study and fieldwork were designed 
sequentially. It was started by quantitative method. Then it was followed by 
qualitative method. Both methods had the same importance. Hence, the design 
of this research fits no 12 in Table 3-2. 

3.2 Structural Equation Modelling (SEM) 
Structural Equation Modelling (SEM) is a statistical model, which can explain 
relationships among multiple variables (Hair et al., 2010). The structure of 
interrelationships is expressed in a series of equations, which is similar to a 
series of multiple regression equations.  

SEM has been used to study relationships in psychology, education and 
business study (Byrne, 2010a; Hair et al., 2010). In this research SEM was 
chosen to study relationships among factors in Mobile Web uptake in emerging 
countries. More details on SEM are available in Appendix E. 
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3.3 Chapter Summary 
The researcher chose mixed methods to gather and analyse data. The results 
of the data analysis were then used to generate and evaluate a model of Mobile 
Web uptake in the developing world. Quantitative data from questionnaires and 
qualitative data from semi-structured interviews were collected in a pilot study 
in Kenya, as well as in a fieldwork in Indonesia. Besides, several experts in the 
Mobile Web and Web Science were interviewed in order to review an initial 
model of Mobile Web uptake in emerging economies.  

The literature review in Chapter 2, pilot study in Chapter 4 and expert reviews 
in Chapter 5 were triangulated in Chapter 6 to produce the MMWUDW. The 
analysis of quantitative data from the questionnaires is discussed in Chapter 7, 
whereas the analysis of qualitative data from the interviews is explained in 
Chapter 7. Later on, in Chapter 9 the MMWUDW was evaluated using SEM with 
the questionnaire data and the interview data from the fieldwork in Indonesia. 
Theoretical aspects of SEM were explained in this chapter. Furthermore, in 
Chapter 11 the SEM results were triangulated with the quantitative and 
qualitative analysis of the data from the fieldwork.  
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4. Pilot Study 
A pilot study in Nairobi, Kenya was carried out from the 11th until the 25th of 
May 2010. It was aimed to test research instruments, which consisted of 
questionnaire and semi-structured interview. These research instruments were 
created based on an initial model that is explained in section 4.1.  

Support and plan to do this pilot study are described in section 4.2. Section 4.3 
discusses questionnaire and interview with university students. Interviews with 
small-scale entrepreneurs are described section 4.4. The summary of this 
chapter is explained in section 4.5. 

4.1 The Initial Model of Mobile Web Uptake in the 
Developing World 

 

Figure 4-1 The initial model of Mobile Web uptake in the developing world 

This initial model in Figure 4-1 was adopted from the following models, which 
were explained in the literature review (Chapter 2): 

1. ITU three-stage model (Figure 2-15) 
2. Value chain of m-development Impact Assessment (Figure 2-17) 
3. Mobile Web challenges (Figure 2-6) 

 

The initial model had five components: 

1. Mobile Web Readiness 
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It covers Mobile Web infrastructure, Mobile Web contents and 
applications. There are significant differences among Mobile Web 
Readiness in Figure 4-1, ICT Readiness in Figure 2-15 and m-
Development Readiness in Figure 2-17. Related and trusted contents 
and applications are crucial for Mobile Web Readiness, as discussed 
section 2.3.1.3. On the contrary, contents and applications are not 
involved in ICT Readiness. They are also less considered in m-
Development Readiness. 

2. Mobile Web Supporting Enablers 
This component influences Mobile Web Readiness. It comprises 
standards, policy, funding, and collaboration, which can encourage or 
discourage development of Mobile Web infrastructure, as well as Mobile 
Web contents and applications. 

3. Mobile Web Usage 
It is pretty similar to ICT Use in Figure 2-15. Nevertheless it is different 
from m-Development Use that was depicted as transition not as a 
component in Figure 2-17. 

4. Mobile Web Capacity (Skills) 
How effective and efficient Mobile Web usage is affected by Mobile Web 
Capacity or Skills. In other words, Mobile Web Skills are crucial to 
maximise potential Mobile Web Usage.  

5. Mobile Web Impact 
This becomes the major issue in this research, which is similar to m-
development Impact Assessment (section 2.4.3). On the other hand, it is 
very different from the IDI that emphasizes on an aggregation index 
(section 2.4.1). Therefore the thick circle from Figure 2-15 is removed, 
and the Mobile Web Impact in Figure 4-1 is highlighted. 

 

The initial model in Figure 4-1 suggests that access to Mobile Web Readiness 
(stage 1) is a requirement for the Mobile Web Usage (stage 2), which later 
creates Mobile Web Impact or Outcomes (stage 3). 
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4.2 Research Support and Plan in Nairobi 

Nairobi was chosen to conduct the pilot study, because there was wonderful 
support from Professor Henrietta Moore and Dr Nicholas Long from 
Department of Social Anthropology, University of Cambridge to arrange the 
study. There was also fantastic help from Ms Connie Smith and Mr Gordon 
Omeya, who often collaborated with Professor Moore to carry out research in 
Nairobi. In addition, there was tremendous hospitality from the British Institute 
in Eastern Africa (BIEA), which provided secure and comfortable guest house, 
as well as superb office facilities. Last but not least, the pilot study was 
decided to be done in Kenya, as this country had relatively high penetrations of 
Internet users and mobile phones among 48 countries in Sub-Saharan Africa 
(World Bank, 2009). In 2009, Kenya had the 8th highest penetration of Internet 
users and ranked 16th in penetration of mobile subscriptions. 

The pilot study focused on Mobile Web users. They represented two different 
groups of samples. The first group are Mobile Web users from university 
students, with whom researchers spent 12 days conducting surveys and semi-
structured interviews. Another group of sample comprised 7 small-scale 
entrepreneurs from informal settlement areas. Due to less access to the 
community and difficulties to gather them, researchers could only spend 2 
days with these entrepreneurs. This short time was used for semi-structured 
interviews and observation on how they use their mobiles.  

This pilot study had three research instruments reflecting mixed-methods 
approach. The research instruments can be seen in Appendix A. They were a 
questionnaire and a list of questions of semi-structured interviews to 
university students, as well as a list of semi-structured questions to small-
scale entrepreneurs at informal settlement areas. All research instruments have 
been approved by the School of Electronics and Computer Science Ethics 
Committee with ethics reference E/10/03/025.  

The questionnaire for the surveys is available at the University of Southampton 
iSurvey server (https://www.isurvey.soton.ac.uk/) with ID number 905. 
Nevertheless, it was too slow to access the server from various campuses in 
Nairobi using mobile broadband. Therefore it was not possible for participants 
to fill in the questionnaire online. As a result, the questionnaire had to be 
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printed and copied. The participants answered the questionnaire on paper. 
Later the researcher transferred it to iSurvey.   

4.3 Mobile Web Users from University Students 
The questionnaire had four sections. These are: 

1. Participants’ personal information 
2. Web use 
3. Web impact 
4. Web skills 

 

Figure 4-2 Participants from university students 

There were 47 students from leading universities in Nairobi joining the surveys 
as illustrated in Figure 4-2. They studied at Kenyatta University (KU), Jomo 
Kenyatta University of Agriculture and Technology (JKUAT) and University of 
Nairobi. Thirty five students, which were almost 75% of total participants, were 
willing to be interviewed in order to gain more detail information and 
triangulate data from the surveys. On average, questionnaire participants were 
born in late 1980s. Therefore, they were at their early 20s when the study was 
carried out. The researchers tried to get gender balance among participants. 
Nonetheless, it turned out that there were 34 males and 13 females filled in 
the questionnaire. 
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One of the aims of the questionnaire was to know the capability of university 
students to develop Mobile Web applications, which reflected Mobile Web Skills 
(Capability). For that reason, there were 22 respondents (47% of respondents) 
studying computing or ICT, who were mostly at JKUAT. There were 2 
participants (4%) studied engineering, pure and non-computing applied 
sciences. Other 2 respondents studied health sciences. The rest of them (21 
respondents or 45%) studied various social sciences, such as economics, 
psychology, history and education. Figure 4-3 illustrates distribution of 
participants’ area of study. 

47%

4%4%

45%

Computing, ICT

Engineering, pure and 
applied sciences

Health sciences

Social sciences

 

Figure 4-3 Area of study of questionnaire participants 

 Web Usage 
None of the participants used mobile phones or smart phones to access the 
Web for the first time (Figure 4-4). The majority (55% of the respondents) had 
their first Web experience from cyber or Internet cafes. At the interviews, it was 
revealed that their friends or older siblings took them to Internet cafes and 
taught them how to use e-mails, as the first Web application they knew. They 
were also said that it was not common to have computers with Internet 
connections at primary schools, secondary schools, or at home. It explained 
why there were only 30% and 13% of respondents, who encountered the Web 
for the first time at school and at home respectively. Most respondents were 
very young, and they had never worked. As a result, there was very small 
percentage (2%) of them, who used computers at the office to meet the Web for 
the first time. 
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Figure 4-4 The first access to the Web 

Recently the respondents had extremely different ways to access the Web. 
Although none of them had their first Web experience on mobile or smart 
phones, lately 68% of the participants used the Mobile Web in daily basis 
(Figure 4-5). On the other hand, there were only 16% of the respondents who 
never used the Mobile Web. The participants, who did not have Internet-
enabled mobile phones, borrowed their friends’ or relatives’ mobiles to access 
the Mobile Web once in a week or once in a month.  

Daily
68%

Weekly
12%

Monthly
2%

Less frequently 
than monthly

2%
Never
16%

 

Figure 4-5 Frequency of Mobile Web access 

Daily Mobile Web users said that it was very convenient for them to keep 
connected to the Web from their mobiles. The universities had computer labs 
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with Internet connections, but they were often over occupied. Furthermore, 
most students lived at student hostels with no computers. Surprisingly 
accessing the Web from Internet cafes became less popular, because it was 
much less convenient than the Mobile Web. The participants mainly went to 
Internet cafes to type or print documents, if they could not use university 
computer labs, or if they did not have computers at their accommodation. 

There were also participants who did not use the Mobile Web, although they 
had Web-enabled phones. They considered setting up data connection on their 
mobile phones were difficult. Mobile operators did not provide automatic set 
up for all types of phones. These problems stopped these participants from 
using the Mobile Web. 
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Figure 4-6 What and how the participants accessed the Web 

Most respondents were users of various Web applications as demonstrated in 
Figure 4-6. For each Web application, there were more participants accessing it 
from computers than from mobiles. It was possible that a participant used 
both types of devices (computers and mobiles) to access Web applications. The 
top three Web applications that were accessed from mobiles were social 
networking sites mainly Facebook (32 participants), search engines mostly 
Google (29 participants), as well as Web mails primarily Yahoo! Mail (26 
participants). The least popular Web applications that was accessed from 
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mobiles was online journals (2 participants). It was significantly caused by 
limited size of screen on mobile devices, which made reading online journal 
inconvenient. 

The vast majority of respondents never did online shopping or Internet 
banking. However, most of them frequently used M-PESA, which means mobile 
money. M-PESA is a money transfer service based on SMS. Additionally, 
interviews revealed that downloading songs were popular among university 
students. They typically used WAP applications provided by mobile operators. 

 Web Impact 
The questionnaire did not specifically measure Mobile Web impact. However, it 
assessed impact of Web applications as level of dependency. The more highly 
dependent a participant on a Web application is interpreted as the higher its 
impact on participant’s life. Figure 4-7 shows that search engines were the 
only Web applications with remarkably high number of participants felt very 
dependent on (23 participants). Then Web mails and social networking sites 
were two Web applications, which had significantly high number of 
respondents feeling dependent on. They were 24 and 21 participants 
respectively. On the other hand, micro blogs like Twitter were extremely not 
popular, because it had the highest number of participants who did not 
dependent on (21 participants). In addition, micro blogs had the second 
highest number of respondents who did know what they were (8 participants). 

More detail impact were revealed from the interviews. Search engines were 
crucial to help respondents finding information on the Web. If they needed 
further information, they might explore more on Wikis. Search engines and 
Wikis could help participants to do their coursework. Nevertheless, it was 
prone to plagiarism, because senior lecturers tended not to be familiar with the 
Web. Consequently, these lecturers did not know if their students copied and 
pasted information from the Web to their coursework.   

Web mails were important to communicate mostly with friends, relatives, or to 
find jobs. Surprisingly, the respondents hardly sent e-mails to lecturers or 
university administrators. Social networking sites were highly used to keep in 
touch with friends, whereas online videos were used as entertainment. 



  Chapter 4 Pilot Study 

 53  

 

Figure 4-7 Web impact as level of dependency on Web applications 

 Web Skills 
Figure 4-3 shows that 47% of participants studied computing or ICT. However, 
Figure 4-8 illustrates that only 43% of respondents claimed that they could 
develop Web applications. The researchers had a chance to interview computer 
science and ICT lecturers and students at JKUAT.  

 

Figure 4-8 Skills to develop Web applications 

It turned out that Web application development was not properly taught. In the 
classrooms students studied static HTML and CGI. Nevertheless, there were 
four JKUAT students joined the Mobile Boot Camp at Strathmore University 
(http://www.strathmore.edu/News.php?NewsID=412). Two of them worked at 
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JKUAT after they graduated. Then they voluntarily organised JKUAT Endeavour 
to pass their knowledge on Mobile Web application development to JKUAT 
students. 

4.4 Mobile Web Users from Small-Scale Entrepreneurs in 
Informal Settlement Areas 

The researchers were guided by Mr Patrick Ominde to meet small 
entrepreneurs in Kibera, Mathare and Jericho. Mr Ominde works for UN 
HABITAT and Mobile Movement as an Outreach Coordinator (Mobile Movement 
2010b). Mobile Movement is a social enterprise providing integrated and 
interactive technology-enabled solutions in economic development (Mobile 
Movement 2010a). It collaborated with Interactive Filmmaking, UN HABITAT, 
Microsoft Research India and Environmental Youth Alliance to carry out several 
pilot projects in Kenya. Mobile Movement is working with 15 youth groups 
from informal settlement and low-income neighbourhoods in Nairobi.  

The researchers interviewed representatives of 5 youth groups working with 
Mobile Movement. They are as follows: 

1. Victorious Youth Group in Kibera, who create jewellery from cow bones 
(Mobile Movement 2010g) 

2. Mathare Environmental Conservation Youth Group (Mobile Movement 
2010d) 

3. Mathare NO. 10 Youth Group Organisation (MANYGRO) (Mobile 
Movement 2010e) 

4. Mathare Youth Talent Organisation (MYTO) (Mobile Movement 2010f) 
5. El Elohe Landscaping & Artworks in Jericho (Mobile Movement 2010c) 
 

 

Figure 4-9 Participants from entrepreneurs from informal settlement areas 
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In addition, the researchers also interviewed 2 independent entrepreneurs in 
Kibera. One of them sold second-hand man clothes, whilst another one had 
kiosk selling cereals, beans, rice and maize. Figure 4-9 illustrates distribution 
of the participants. 

Mobile Movement uses their Web site to advertise 15 youth groups with whom 
they worked with. People interested in the groups can send donation via PayPal 
or CanadaGives. The money was used to build workshops or to buy equipment 
needed by the youth groups. Each group has a Web page, where people can 
write comments or suggestions. The unique thing about Mobile Movement is it 
gave an Internet-enabled mobile phone, a SIM card and initial credits to each 
youth group. Mobile Movement also provided training and support to assist the 
groups accessing the Web from the mobile phones. These facilities truly 
opened barrier of communications, because they enabled the youth groups to 
communicate with other Web users around the globe. 

 

 

 

 

 

 

 

 

 

 

Among five groups being interviewed in the pilot study, Victorious Youth 
Group was the one having the most significant direct impact from Mobile 
Movement as illustrated in Figure 4-10. The group used a mobile phone 
provided by Mobile Movement to capture pictures of their products, which 
were then uploaded to the Mobile Movement’s web site. Later a gift shop 
owner in Germany saw the products advertised on the Web site. She visited 

Figure 4-10 Mobile Movement empowered Victorious bone crafters 
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their workshop and made a 200,000KSH (US$2,400) order. The group also 
harnessed the Mobile Web to collaborate with a jewellery designer in the USA 
to create new designs of jewelleries (Mobile Movement 2010h). 

In Kibera, the researcher also interviewed a man selling second hand clothes. 
Although he had very limited income, he frequently used the Mobile Web to 
read sport news. In his case, the Mobile Web use did not give him more 
income, more customers or better business. On the other hand, a lady selling 
cereals, rice, beans and maize very carefully spent her money on mobiles. She 
did not use the Mobile Web, as she did not see its importance. Nevertheless, 
she utilised her mobile to send texts to her suppliers and customers. She also 
used M-PESA to send money to her suppliers, as well to receive money from 
her customers. She left her children at home, which was quite far from her 
kiosk. Hence, she was very dependent on her mobile to call her relative taking 
care of her children. 

4.5 Chapter Summary 
The pilot study evaluated Mobile Web use, impact and skills. These are parts of 
the initial model of Mobile Web uptake in developing countries, which relate to 
Mobile Web users. It shows that the Web or Mobile Web use could reduce 
information asymmetry, made the participants more connected to their 
relatives and friends, as well as offered entertainment. Some university 
students could harness the Mobile Web to help them doing their coursework, 
although it raised issues of plagiarism.  

A group of bone craft men successfully received a big order from abroad and 
improved their design by using the Mobile Web. On the other hand, a small 
entrepreneur did not mind spend his money on the Mobile Web just to keep 
up-to-dated on sport news. It illustrates that accessing information and using 
sophisticated technology like the Mobile Web could overcome someone’s 
limited economic resources.  The pilot study also demonstrates that it was not 
easy to separate Mobile Web impact from Web impact. 

Research instruments in the pilot study would then be evaluated and modified 
for a fieldwork as the main study in this PhD. The results from the pilot study 
would be used to elaborate the model. It was part of a triangulation method to 
develop the model of Mobile Web uptake in emerging economies. This 
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triangulation embraced literature review in Chapter 2, a pilot study in Chapter 
4 and expert reviews in Chapter 5. 
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5. Expert Review 
Figure 4-1 in the previous chapter illustrates an initial model of Mobile Web 
uptake in the developing world. Components of this initial model are explained 
in detail in section 5.1. As part of the triangulation process, section 5.2 
discusses reviews from four experts on the initial model. Discussion in this 
chapter is summarised in section 5-3. 

5.1 Components of the Initial Model 
The initial model in Figure 4-1 was developed to understand the relationships 
between the Mobile Web and its stakeholders in the developing countries as 
illustrated in Figure 2-14. For each component of the model in Figure 4-1, 
there are sub-components and associated Mobile Web stakeholders, as well as 
supporting sources. These are shown in Table 5-1. 

Table 5-1 Components, sub-components, related stakeholders and sources of 
the initial model 

Components Sub-
Components 

Related Stakeholders Sources 

Mobile Web 
readiness 

Infrastructure Mobile phone  
industries, 
Policy makers/ 
regulatory bodies/ 
governments 

(Boyera, 2009a) 
(Boyera, 2009b) 
(Firtman, 2010) 
(Hendler et al., 
2008) 
(Smith and Collins, 
2006) 
(ITU, 2011a) 
(ITU, 2010b) 
(ITU, 2009) 
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Components Sub-
Components 

Related Stakeholders Sources 

Contents and 
applications 

Mobile phone 
industries, 
Mobile service 
developers,  
People lowering 
barriers to Mobile Web 
access, 
Capacity builders,  
Policy makers/ 
regulatory bodies/ 
governments 

(Boyera 2009a) 
(Boyera 2009b) 
(Bratt 2010) 
(Dearden, 2009) 
(Ford and Botha, 
2010) 
(Internet World 
Stats, 2010) 
(Parker et al., 
2010) 
(W3C, 2010b) 
(Warschauer, 
2004) 
(Web AddiCT(s), 
2011) 

Mobile Web 
supporting 
enabler 

Standards Mobile service 
developers, 
Capacity builders 

(Boyera 2009a) 
(Boyera 2009b) 

Policy Policy makers/ 
regulatory bodies/ 
governments 

(Boyera 2009a) 
(Boyera 2009b) 
(ITU 2011a) 
(ITU 2010a) 
(ITU 2009) 

Funding People lowering 
barriers to Mobile Web 
access, 
Policy makers/ 
regulatory bodies/ 
governments 

(Boyera 2009a) 
(Boyera 2009b) 
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Components Sub-
Components 

Related Stakeholders Sources 

Collaboration People lowering 
barriers to Mobile Web 
access, 
Capacity builders, 
Policy makers/ 
regulatory bodies/ 
governments 

(Boyera 2009a) 
(Boyera 2009b) 

Mobile Web 
usage 
(intensity) 

Usage Mobile Web users (Boyera 2009a) 
(Boyera 2009b) 

Intensity 

Mobile Web 
supporting 
capacity 
(skills) 

Skill to use the 
Mobile Web 

Mobile Web users, 
People lowering 
barriers to Mobile Web 
access, 
Capacity builders, 
Policy makers/ 
regulatory bodies/ 
governments 

(Boyera 2009a) 
(Boyera 2009b) 
(ITU 2011a) 
(ITU 2010a) 
(ITU 2009) 
 

Skill to develop 
Mobile Web 
contents and 
applications 

Digital literacy 

Mobile Web 
impact 
(outcomes) 

Direct benefits Mobile Web users, 
Capacity builders, 
People lowering 
barriers to  Mobile 
Web access, 
Policy makers/ 
regulatory bodies/ 
governments, 
Mobile phone 
industries, 
Mobile service 
developers 

(Bhavnani et al. 
2008) 
(Boyera 2009a) 
(Boyera 2009b) 
(ITU 2011a) 
(ITU 2010a)  
 
 
 

Indirect benefits 

Intangible 
benefits 
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Components Sub-
Components 

Related Stakeholders Sources 

Impact on Web 
technologies 

Mobile service 
developers, Capacity 
builders, 
Mobile phone 
industries 

(Boyera 2009a) 
(Boyera 2009b) 

Impact on 
mobile 
technologies 

Mobile phone 
industries, 
Capacity builders 

(Boyera 2009a) 
(Boyera 2009b) 

 

5.2 The Reviews 
There were four experts in Web Science or the Mobile Web, who were very 
helpful in reviewing the initial model submitted in Figure 4-1, its sub-
components and stakeholders. The experts were: 

1. Mr Stéphane Boyera  
He is Lead Program Manager at the World Wide Web Foundation (The 
World Wide Web Foundation 2012c). He has been involved with the 
Foundation since the very early days of its establishment in 2008 (W3C 
2012). 

 

Originally, Mr Stéphane Boyera joined the World Wide Web Consortium 
(W3C) in 1995. He had several key roles at the W3C, such as being one 
of the founders and members of the W3C Mobile Web Initiative. Since 
July 2006 Mr Stéphane Boyera has become the founder and manager of 
the Mobile Web for Social Development (MW4D) Initiative (W3C 2011a). 
This led him to write reports and co-author papers on the MW4D 
(Akkermans et al., 2011b; Bon et al., 2012; Boyera, 2006c, 2009a, 
2009b, 2009c, 2009d, 2008a, 2008b, 2006a, 2006b; Froumentin and 
Boyera, 2011; Froumentin et al., 2010; van Aart et al., 2011). 

2. Dr Wallace Chigona 
Dr Chigona is an Associate Professor in Information Systems at the 
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University of Cape Town, South Africa (University of Cape Town 2010). 
His research interests include the social economic impact of ICT on 
under-privileged communities (Chigona and Licker, 2008; Chigona et 
al., 2009a). Dr Wallace Chigona conducted research on the perceptions 
and usage of Mxit Mobile Instant Messaging (MIM) among young people 
in South Africa. He also studied the media discourse of Mxit (Chigona 
and Chigona, 2008; Chigona et al., 2009b). 

 

3. Dr Max Froumentin  
Dr Froumentin is Program Manager at the World Wide Web Foundation 
(The World Wide Web Foundation 2012c). From 2001 until 2007 he 
worked for the W3C. Later he spent a couple of years as Web technology 
specialist at Opera. In June 2010 he joined the World Wide Web 
Foundation. Since then he has been involved with Mobile Web projects in 
developing economies (Bon et al., 2012; Froumentin and Boyera, 2011; 
Froumentin, 2011; Froumentin et al., 2010). 

  

4. Professor Dame Wendy Hall DBE FREng FRS 
She is Professor of Computer Science at the University of Southampton, 
UK (Hall 2009). In 2006, Professor Dame Wendy Hall together with 
Professor Sir Tim Berners-Lee, Professor Nigel Shadbolt and Mr Daniel J. 
Weitzner founded the Web Science Research Initiative (WSRI). This 
Initiative aimed to coordinate and support the study of the Web (The 
Web Science Trust 2012a; 2011). In 2009 an independent charitable 
body called the Web Science Trust (WST) was established to continue the 
activities of the WSRI. Currently, Professor Hall is Trustee of the WST 
(The Web Science Trust 2012b). She has also co-authored several 
papers and books on Web Science (Berners-Lee et al., 2006a, 2006b; 
Hall and Tiropanis, 2012; Hall et al., 2009; Hendler et al., 2008; O’Hara 
and Hall, 2012).  

 

These four experts were interviewed in June and July 2011, and their invaluable 
feedback is summarised in four sections. These are Mobile Web stakeholders 
(section 5.2.1), Mobile Web readiness and supporting enablers (section 5.2.2), 
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Mobile Web usage and supporting capacity or skills (section 5.2.3), and Mobile 
Web impact (section 5.2.4). 

 Mobile Web Stakeholders 
Mr Boyera recommended that the researcher differentiated between local and 
global Mobile Web stakeholders, because each type has different roles and 
brings about a different impact. The Web Foundation and standard bodies, like 
W3C are considered as global Mobile Web stakeholders, not local stakeholders. 

In contrast, Mobile phone industries such as mobile phone manufacturers and 
mobile operators are local stakeholders. Most of them are multinational 
companies, but practically they have local strategies in place at the country or 
regional levels to win the market. Mr Boyera said, “A company like Nokia is 

better considered as a local stakeholder, because they have specific strategy 

per country. They have regional and local strategies. And a mobile operator 

like Vodafone is purely local. They do their strategy locally. ” 

 Developers of Mobile Web Services and Content Providers 

Dr Froumentin emphasised the distinction between developers of Mobile Web 
services and content providers. He argued that these are different Mobile Web 
stakeholders: “The connection between developers of Mobile Web services and 

users are through contents. The developers of the Mobile services are 

programmers. They are not the people providing the contents.” 

Mr Boyera added that content providers should be more local than developers 
of Mobile Web services, because Web contents are more highly dependent on 
languages spoken by Web users. He said, “Typically in Indonesia, who is going 

to write contents in Bahasa Indonesia? Only people in Indonesia and Malaysia. 

In Kenya and Chile, the language of the contents can be more global. The 

balance between global and local stakeholders depends on the situation in a 

country. This can be determined by widely spoken languages in that country.” 

Dr Chigona explained that having local developers is not always necessarily. He 
raised a question, “Why do we need local developers if there are more 

international applications? There are mind sets that international IT 

applications are better than local ones. We also need to consider the cost of 

locally developing applications or using international ones. For example, in 
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Malawi, people believe that South African products are better than local 

products. ”  

 Capacity Builders 

Mr Boyera stated that there are two types of capacity builder in the sense of the 
way they are organised and run their business. The first one is formal 
education institutions like universities or any higher education institutions. The 
second is through professional training, which is less formal and has less 
structured curriculums. 

Mr Boyera said, “I think there’s a huge different for me that there are two 

categories, which are more like education institutions like universities, and 

professional training. These are completely different types of categories. So 

like universities have IT courses and departments, do they have already have 

Web courses? And then just studying Mobile Web courses is a small thing.  

It’s the same for IT professional trainings. mLab (in Kenya) is more 

professional training. Any part of the curriculum can be moved to university 

level, because that way you reach far more people. 

Dr Froumentin added that professional training can be offered by companies 
as part of career development. On the other hand, in developing regions it is 
very likely that participants of professional training are unemployed people. 
They join the training courses to improve their skills, which hopefully helps 
them to find jobs or to better run their business. 

Dr Froumentin said, “It’s not just either universities or professionals. Like in 

Ghana, a few of them were professionals. The others were unemployed or 

between jobs, just trying to learn more. It wasn’t part of career development. 

They weren’t necessarily professionals, who were sent by their companies, just 

their own initiatives.”     

Mr Boyera and Dr Froumentin further mentioned that capacity builders can also 
be differentiated based on the types of participating Mobile Web stakeholders 
and the goals of the capacity-building process. The first one is capacity 
building designed for the Mobile Web user to use the Mobile Web. This type is 
more likely conducted through professional training rather than by formal 
education institutions. The second type is capacity building designed for 
Mobile Web developers to create Mobile Web contents. This can be done by 
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professional training; and even better if it forms part of courses offered by 
formal education institutions.   

Different sorts of possible capacity builders in Mobile Web are summarised in 
the following table. 

Table 5-2 Various types of Mobile Web capacity builders  

 Professional 
Training 

Formal  
Education 

Institutions 

Mobile Web Users:  
to enable people to use the 
Mobile Web 

 Less likely 

Mobile Web Developers:  
to enable people to develop 
Mobile Web contents 

  

 

Mr Boyera explained, “If you’re in a country where there isn’t any kind of 

capacity building, then it’s very difficult to bootstrap Mobile Web development. 

If you’re in a country where there is just professional training, non-education-

related curriculum, then that’s already a prospect. Then clearly, if you have 

already got as far as setting it as part of a curriculum, then it’s better.  

In Kenya, all universities have mobile trusts, so there are many mobile 

developers. But they haven’t looked at the Mobile Web yet. 

Yes, universities are part of formal education, while professional training is 

non-formal.”  

 People Working to Lower Barriers to Accessing the Mobile Web 

Dr Froumentin questioned who the people working to lower the barriers are. 
The researcher answered that standard bodies like W3C, donors and Non-
Governmental Organisations (NGOs) are instances of this stakeholder.  

He commented, “You might want to clarify, because they (many stakeholders) 

are working to lower the barriers.” 
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Mr Boyera did not agree with the researcher that donors are part of any Mobile 
Web stakeholder. He also argued that NGOs are better counted as capacity 
builders or lobbyers for policy making.  

 Mobile Web Readiness and Supporting Enablers 
Mr Boyera mentioned several key barriers to Mobile Uptake in the developing 
world. These are: 

1. local languages and character sets 
2. literacy level  
3. digital literacy level 
4. availability of mobile devices or handsets that support mobile browsers 
5. obtainability of Mobile networks 
6. features provided by mobile operators to ease Mobile Web usage, such as 

automatic setting to access data communication services and the 
availability of Mobile Web portals 

7. existence of IT, mobile or Web communities 
8. services offered by mobile operators to Mobile Web developers 
9. cost model to leverage Mobile Web usage 
 

Mr Boyera said, “It’s a language issue. It’s a global barrier that prevents people 

from accessing the Mobile Web. So let’s start from language. And if characters 

or language are supported then you have the literacy level of the people.  

Then we move to devices. Are devices supporting any kind of mobile browsers? 

And then obviously connectivity. There are places in Africa where there are 

only GSM signals and not GPRS. In Africa, half of the countries are covered by 

GSM and not GPRS signals. That’s also a barrier just to make the Mobile Web 

possible. 

It’s also what the current situation in a country is. In Kenya there’s a huge tech 

community, mobile community, which is already active. But there’s no 

awareness of the Mobile Web. That’s an asset to make it easier to take off, 

compared to places like Ghana where there’s no activity on mobiles. You have 

to have an active community, that’s an asset, a dimension for the take-off of 

the Mobile Web. 
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For now, readiness, it’s more from a technical point of view. And also a bubble 

of profile of the population like language, literacy and also community as part 

of the enablers. 

There’s also an enabler:  what are the operators offering? That’s the key thing. 

Do they have Mobile Web portals that they are offering on their handsets? 

Please refer to our document ‘Mobile Enablers’ on the Web Foundation website. 

Having a Mobile Web portal is a real enabler to having people can see it (the 

Mobile Web).”  

Dr Froumentin emphasised the importance of mobile operators to allow a third 
party like Mobile Web developers to offer services through mobile operators. 
This is cited as one of the barriers to the Mobile Web in the above list. 

Dr Froumentin mentioned, “Services are provided by mobile operators to 

application developers. It means that mobile operators can allow a third party 

to provide services through them. If you want to design a mobile service, you 

have to work with the operators. And you have to find out whether the 

operators ready.”  

Then Mr Boyera added, “Are they (mobile operators) opening these portals to 

the third party like Max (Froumentin) mentioned, so that you can have a 

growing set of applications?  

Then the easiness of configuration. Are they (mobile operators) automatically 

configuring handsets for GPRS? So that it is not a burden? 

And there’s a cost model - if you give people a voucher so that they know they 

can surf unlimited for 24 hours or for two hours. That’s a huge impact versus 

size. People have no idea when they go to a Web site, how many bytes they’re 

going to access. If they’re gonna pay one shilling or 100 (shillings), do they 

have time-based access or data-sized access? Mobile operators are keys in 

Mobile Web enablers. 

And also, concerning global awareness of local browsers, this kind of thing 

also has impact. Typically in South Africa it’s (the Mobile Web)  quite popular. 

It’s been coming from Mxit. People understand all the things. It’s not the case 

in many other countries.” 
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Dr Chigona also agreed with the importance of cost structure or tariff for 
Mobile Web uptake. He stated, “It can be an economic barrier.” 

How well these barriers are overcome in a country determines its Mobile Web 
readiness. Besides, Mr Boyera agreed with the researcher that Mobile Web 
readiness within a country can vary in urban, semi-urban and rural areas. 

Mr Boyera explained, “I think there is a major difference within one country, 

which is urban, semi-urban areas and rural areas. That’s a classical divide.” 

Once a barrier has been overcome, Mobile Web can more easily take off. As a 
result, this will boost Mobile Web usage. 

 Mobile Web Usage and Supporting Capacity (Skills) 
Mr Boyera explained that it is common in developing countries that mobile 
users need some help to obtain basic skills to access the Web. A very 
fundamental skill is configuring their mobiles to access GPRS or any data 
communication services provided by their mobile operators. It is even better if 
mobile operators offer automatic settings on users’ mobile phones.  

Furthermore, Mr Boyera stated that these users require assistance to download, 
configure and use browsers on their handsets. Mr Boyera and Dr Froumentin 
also said that the users also need training to enter URLs and carry out 
searches. All these skills can be considered as digital literacy, which is one of 
the key barriers discussed in section 5.2.2. The lack of digital literacy 
significantly inhibits Mobile Web usage. Subsequently, appropriate training can 
help users to overcome this barrier and subsequently increase Mobile Web 
usage. Training to use the Mobile Web can be run by professional trainings as 
explained in section 5.2.1.2. Besides, skills to use the Mobile Web can also be 
transferred from friends to friends in a more relaxed atmosphere. 

Mr Boyera raised an alternative solution that can assist potential Mobile Web 
users with very low digital literacy to access the Mobile Web. Examples are the 
availability of automatic data communication configuration and Mobile Web 
portals, which are components of Mobile Web barriers and consequently 
indicators of Mobile Web readiness, as explained in section 5.2.2. 

Dr Chigona said that social media used by less privileged people can be 
considered as hedonic, instrumental use; however, they must have their own 
reasons like Facebook usage in Malawi. Dr Chigona added that in South Africa 
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people may be more concerned about being seen using their mobile phones in 
public compared to people in Kenya. It may have something to do with history 
that determines the way people use their mobiles. 

Professor Hall was interested in the impact on a community when its members 
started using the Web 2.0 from mobile devices. She said, “What I’m interested 

in about mobile technologies is how they (Mobile Web users in the developing 

world) use Web 2.0 straight from mobile phones without previous experience of 

using computers. How is it going to work? Are there different things they would 

do?”   

 Mobile Web Impact 
Dr Froumentin suggested to the researcher that she more clearly define each 
Mobile Web stakeholder. Then, by identifying what each stakeholder enables 
and their unique contributions, the researcher can more easily characterise 
Mobile Web impact. 

He said, “You can always go back to the actors (stakeholders), and see what 

each of them enable. The industries enable access. The policy makers enable 

freedom. The developers enable access to services and contents. If you have 

got a good definition of all the actors, then somehow it’s easy to list out what 

each of them contributes, and which ones of them are enablers.”  

Professor Hall questioned the impact on society, apart from the impact on 
Mobile Web technologies. She said, “How does the Mobile Web change societies 

over time with bigger picture? Does it (the Mobile Web) change human 

behaviour?” 

Professor Hall also emphasised the importance of communication for human 
beings and how the Mobile Web meets the need of communication among 
people in developing countries. She stated, “I think human beings always want 

to communicate. I think we’re hungry to communicate. If we understand things 

like that then social networking on the Web is inevitable. For example, does 

Internet dating change how people find partners? It could fundamentally 

change human behaviour in terms of how you do that (find partners). How 

does it happen in communities with arranged marriages? I don’t know whether 

something like Internet dating has direct, indirect or intangible benefits.” 
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Dr Chigona explained that mobile money transfer reduces travel needed to 
send money from men working outside their villages. However, this also has a 
bad impact on their family lives. 

Professor Hall insisted that the term ‘desire to communicate’ is more suitable 
to use than ‘desire to be connected’. She said, “I would say desire to 

communicate. I’d talk about communicating.” 

5.3 Chapter Summary 
There were four experts who reviewed the initial model, which is illustrated in 
Figure 4-1. Its components are shown in Table 5-1. 

A key point of the review is the need to differentiate global and local 
stakeholders, because each of them has different roles and has a different 
impact. Moreover, it is important to clearly define each stakeholder, and what 
they enable, then identify the impact they bring about.  

Mr Boyera stated that there are two types of capacity builders. They are formal 
education institutions like universities and less formal professional training. He 
also argued that donors are not part of any Mobile Web stakeholder. 
Furthermore, NGOs are better counted as capacity builders or lobbyers of 
policy making.  

It is also crucial to identify various components of Mobile Web readiness to 
understand how easy or difficult it is to bootstrap Mobile Web take-off. In 
addition, social, economic and cultural barriers must be considered, as well as 
technical barriers. It is common in emerging economies that mobile users need 
some help to obtain basic skills to access the Web.  

It is suggested to study the impact on society and technologies, and to pay 
attention to the changes of human behaviour and society. Human beings have 
basic needs to communicate. Therefore it is advised to explore how the Web 
and the Mobile Web can meet the needs of humanity. Lastly, it is useful to 
study how mobile-primarily users or mobile-only users use the Mobile Web, 
Web 2.0 and its impact. 
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6 The Model of Mobile Web Uptake in the 
Developing World (MMWUDW) 

The results from the literature review in Chapter 2, the pilot study in Chapter 4 
and the expert reviews in Chapter 5 were triangulated to create the MMWUDW. 
This model is illustrated in Figure 6-1 and 6-2. Figure 6-1 demonstrates the 
overview of the model, which consists of three components; these are Mobile 
Web Maturity, Mobile Web Uptake and Mobile Web Impact. The MMWUDW is 
shown in detail in Figure 6-2. 

 

Figure 6-1 Overview of the Model of Mobile Web Uptake in  
the Developing World (MMWUDW) 

An arrow leading upwards from Mobile Web Maturity to Mobile Web Uptake 
indicates that Mobile Web maturity triggers its uptake. The second arrow, from 
Mobile Web Uptake to Mobile Web Impact illustrates that Mobile Web uptake 
creates impact.  
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Figure 6-2 The Model of Mobile Web Uptake in the Developing World 
(MMWUDW) in detail 
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There are differences between the MMWUDW in Figure 6-1, 6-2 and the initial 
model presented in Figure 4-1. The differences are: 

1. Mobile Web Readiness in Figure 4-1 becomes Mobile Web Maturity in 
Figures 6-1 and 6-2. Readiness was adopted from the ITU model in Figure 
2-15 and the m-Development impact value chain in Figure 2-17 
(Duncombe, 2009; ITU, 2010b, 2009). Neither model considers Web 
applications or Web contents, which are crucial for Mobile Web adoption. 
The significance of Web applications or Web contents were mentioned in 
the expert reviews as recorded in sections 5.2.1.1 and 5.2.1.2. Thus, 
Mobile Web Maturity was chosen to replace Mobile Web Readiness in order 
to highlight the importance of Web applications or Web contents for Mobile 
Web uptake. The word ‘maturity’ was embraced from the Capability 
Maturity Model Integration (CMMI), because software engineering processes 
in the CMMI also relate to Web application development (CMMI Institute, 
2013; Hendler et al., 2008). 

 

2. Mobile Web Uptake in the MMWUDW (Figure 6-1 and 6-2) was named 
Mobile Web Usage in the initial model (Figure 4-1). It was decided to select 
the word ‘uptake’ rather than ‘usage’, because ‘uptake’ was considered to 
better represent the processes of Mobile Web adoption.  

 

3. Mobile Web Supporting Enablers and Mobile Web Capacity in Figure 4-1 are 
removed in Figure 6-1 and 6-2. The MMWUDW would later be examined 
using Structural Equation Modelling (SEM) as discussed in Chapter 9. Data 
that would be used to evaluate the MMWUDW in SEM were collected from 
questionnaires and interviews. This means all questionnaire and interview 
participants had to answer the same sets of questions. Nonetheless, the 
questions on Mobile Web Supporting Enablers and Mobile Web Capacity 
could not be answered by most participants, who were ordinary Mobile Web 
users. These questions were only relevant to certain groups of Mobile Web 
stakeholders, such as Mobile Web developers and participants from mobile 
phone industry. Therefore, Mobile Web Supporting Enablers and Mobile 
Web Capacity are removed from the MMWUDW in Figure 6-1 and 6-2. On 
the other hand, the questions on Mobile Web Supporting Enablers and 
Mobile Web Capacity were asked in the semi-structured interviews with 
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Mobile Web developers and mobile phone industry. These interview data 
are analysed in Chapter 8. Then Chapter 11 discusses SEM results of the 
MMWUDW from Chapter 9, as well as complementary qualitative analysis 
from Chapter 8. 

 

4. Dashed lines as part of loops in Figure 4-1 are removed in Figure 6-1 and 
6-2. Loops in SEM can only be represented as a non-recursive model that 
requires longitudinal data (Hair et al., 2010). However, this research 
collected cross-sectional data instead of longitudinal data; hence, the 
MMWUDW would be demonstrated in a recursive model that cannot 
accommodate loops. Recursive and non-recursive models in SEM were 
explained in section 3.4.4. 
 

Each component in the MMWUDW has associated sub-components or 
indicators. The processes to identify these indicators are explained in sections 
6-1, 6-2 and 6.3. Finally, the whole discussion is summarised in section 6-4. 

6.1 Mobile Web Maturity 
Mobile Web Maturity consists of infrastructure and other indicators, which are 
considered as the prerequisites for Mobile Web uptake. The first column in 
Table 6-1 lists the indicators of Mobile Web Maturity, and a definition of each 
indicator then follows. The names and definitions of these indicators were 
derived from the sources, which are outlined in the last column in Table 6-1. 
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Table 6-1 Indicators of Mobile Web Maturity 
Indicators Definition Sources 

Mobile networks Quality of mobile 
networks or 
signals for 
Mobile Web 
access. These 
mean GPRS or 
more advanced 
generations. 

 

 

(Boyera, 2009a) 
(Boyera, 2009b) 
(Firtman, 2010) 
(ITU, 2011a) 
(ITU, 2010b) 
(ITU, 2009) 
(Hendler et al., 2008) 
(Smith and Collins, 2006) 
The expert reviews with Mr Boyera 
and Dr Froumentin 

Web-enabled 
phones 

Availability and 
affordability of 
Web-enabled 
phones. 

(Akkermans et al., 2011a) 
(Akkermans et al., 2011b) 
(Boyera 2009a) 
(Boyera 2009b) 
(Dearden, 2009) 
(Firtman, 2010) 
(ITU, 2011a) 
(ITU 2010) 
(ITU, 2009) 
The expert reviews with Mr Boyera 
and Dr Froumentin 
The pilot study in Kenya 
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Indicators Definition Sources 

Web applications 
or contents 

Relevant and 
trusted Web 
applications or 
contents. 

(Akkermans et al., 2011a) 
(Akkermans et al., 2011b) 
(Bratt 2010) 
(Boyera 2009a) 
(Boyera 2009b) 
(Dearden, 2009) 
(Ford and Botha, 2010) 
(Internet World Stats, 2010) 
(Parker et al., 2010) 
(W3C, 2010b) 
(Warschauer, 2004) 
(Web AddiCT(s), 2011) 
The expert reviews with Mr Boyera,  
Dr Chigona, Dr Froumentin and  
Prof Hall 
The pilot study in Kenya 

Mobile operator 
services 

Services provided 
by mobile 
operators that 
make Mobile Web 
access easier or 
more attractive. 

(Boyera 2009a) 
(Boyera 2009b) 
The expert reviews with Mr Boyera 
and Dr Froumentin 
The pilot study in Kenya 

Percentage of 
income for 
mobile credits 

Percentage of 
income or pocket 
money that was 
spent for mobile 
credits. 

(Boyera 2009a) 
(Boyera 2009b) 
(ITU, 2011a) 
(ITU, 2010b) 
(ITU, 2009) 
The expert reviews with Mr Boyera,  
Dr Chigona and Dr Froumentin 
The pilot study in Kenya 
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Indicators Definition Sources 

Literacy The highest level 
of education that 
was completed 
by potential 
Mobile Web 
users. 

(Boyera 2009a) 
(Boyera 2009b) 
(ITU, 2011a) 
(ITU, 2010b) 
(ITU, 2009) 
The expert reviews with Mr Boyera 
and Dr Froumentin 
The pilot study in Kenya 

Digital literacy How digital 
literate potential 
Mobile Web users 
are. It is 
estimated by the 
frequencies of 
their Web access 
using computers. 

(Boyera 2009a) 
(Boyera 2009b) 
(ITU, 2011a) 
(ITU, 2010b) 
(ITU, 2009) 
The expert reviews with Mr Boyera 
and Dr Froumentin 
Pilot study in Kenya 

 

6.2 Mobile Web Uptake 
Mobile Web Uptake is measured by the frequencies of Mobile Web usage. The 
definition and sources of this indicator are shown in Table 6-2. 

Table 6-2 Indicator of Mobile Web Uptake 

Indicator Definition Sources 

Frequency of 
mobile web usage 

How often someone 
accesses the Mobile 
Web. 

(Boyera 2009a) 
(Boyera 2009b) 
The expert reviews with Mr Boyera,  
Dr Chigona and, Dr Froumentin 
The pilot study in Kenya 
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6.3 Mobile Web Impact 
Table 6-3 lists various indicators of Mobile Web impact on society or related 
technology. Some of these indicators have positive impact; while others have 
negative impact. The definition of each impact and the sources that were 
examined to identify the impact are also explained in the following table.  

Table 6-3 Indicators of Mobile Web Impact 

Indicators Definition Sources 

Communication Mobile Web 
enables its users to 
communicate. 

(Akkermans et al., 2011a) 
(Akkermans et al., 2011b) 
(Boyera 2009a) 
(Boyera 2009b) 
(ITU, 2011a) 
(ITU, 2010b) 
(ITU, 2009) 
The expert reviews with Mr Boyera,  
Dr Froumentin, Dr Chigona and  
Prof Hall 
The pilot study in Kenya 

Social cohesion Mobile Web brings 
people together in 
a society or 
community. 

(Akkermans et al., 2011a) 
(Akkermans et al., 2011b) 
(Ling, 2008) 
(United Nations, 2009) 
The expert reviews with 
Mr Boyera, Dr Chigona and  
Dr Froumentin 
The pilot study in Kenya 
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Indicators Definition Sources 

Information Mobile Web 
enables its users to 
access information. 

(Akkermans et al., 2011a) 
(Akkermans et al., 2011b) 
(Boyera 2009a) 
(Boyera 2009b) 
(ITU, 2011a) 
(ITU, 2010b) 
(ITU, 2009) 
The expert reviews with Mr Boyera,  
Dr Froumentin, Dr Chigona and  
Prof Hall 
The pilot study in Kenya 

Empowerment Mobile Web makes 
its users stronger 
and more 
confident in 
controlling their 
lives and claiming 
their rights. 

(Akkermans et al., 2011a) 
(Akkermans et al., 2011b) 
(Boyera 2009a) 
(Boyera 2009b) 
(ITU, 2010b) 
The expert reviews with Mr Boyera,  
Dr Froumentin and Dr Chigona 
The pilot study in Kenya 

Entertainment Mobile Web 
entertains its 
users. 

(Albirini, 2008) 
(Rainie, 2011) 
(ITU, 2010b) 
(ITU, 2009) 
The expert review with Dr Chigona 
The pilot study in Kenya 

Economic benefits 
 

Mobile Web helps 
its users save 
money, earn 
money, find jobs 
or get customers. 

(Akkermans et al., 2011a) 
(Akkermans et al., 2011b) 
(Bhavnani et al., 2008) 
(Corbett, 2008) 
The expert reviews with Mr Boyera and  
Dr Froumentin 
The pilot study in Kenya 
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Indicators Definition Sources 

Waste money Mobile Web usage 
wastes its users’ 
money. 

The expert review with Dr Chigona 
The pilot study in Kenya 

Waste time Mobile Web usage 
wastes its users’ 
time. 

(Rainie, 2011) 
The expert review with Dr Chigona 
The pilot study in Kenya 

Improvement Needed 
improvement to 
make the Mobile 
Web more easily to 
access or more 
useful. 

(Boyera 2009a) 
(Boyera 2009b) 
(Hendler et al., 2008) 
(ITU, 2011a) 
(ITU, 2010b) 
(ITU, 2009) 
The expert reviews with Mr Boyera  
Dr Froumentin and Dr Chigona 

Cyber bullying The vulnerability of 
the Mobile Web to 
be used to harm 
other people, 
usually teenagers, 
in a hostile 
manner. 

(Bullying Statistics, 2009) 
(Li, 2008) 

 

6.4 Chapter Summary 
The MMWUDW was constructed from the literature review (Chapter 2), the pilot 
study in Kenya (Chapter 4) and the expert reviews (Chapter 5). The overview of 
the MMWUDW is demonstrated in Table 6-1. The main components of the 
MMWUDW are Mobile Web Maturity, Mobile Web Uptake and Mobile Web 
Impact. This suggests that the more mature the prerequisites for Mobile Web 
adoption, the higher the Mobile uptake and the more significant the Mobile 
Web impact experienced by its users.  
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The indicators of each component in the MMWUDW are illustrated in Figure 6-
2. The definition of each indicator and the sources from which to obtain the 
corresponding indicator are shown in Table 6-1 for Mobile Web maturity, Table 
6-2 for Mobile Web uptake and Table 6-3 for Mobile Web impact. Chapter 7 
explains how information in these tables is used to create a questionnaire in 
Appendix B. 
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7. Questionnaire Results 

In Chapter 6, the MMWUDW was constructed. In order to examine this model, 
questionnaires and semi-structured interviews were conducted to gather 
participants’ opinions on the factors and indicators relating to the MMWUDW. 
This chapter describes the questionnaire results; while the interview findings 
are explained in Chapter 8. In addition, the questionnaire and interview data 
were combined in SEM, which is described in Chapter 9. 

In this chapter, section 7.1 explains the development process of the 
questionnaire. Then section 7.2 discusses the descriptive and inferential 
statistics of the questionnaire data. Descriptive statistics describe what the 
collected data show (Field, 2009; Trochim, 2006a). These include demography 
of the participants (section 7.2.1) and description of Web usage (section 7.2.2). 
The next part of the descriptive statistics comprises a discussion on the 
positive and negative impacts of making calls using mobile phones, texting 
and the Web (section 7.2.3). Correlation (section 7.2.4) is the last part of the 
descriptive statistics. On the other hand, inferential statistics generalise results 
from the research sample to a population (Field, 2009; Trochim, 2006b). 
Discussions on inferential statistics consist of t-tests in section 7.2.5, and 
regression and Analysis of Variance (ANOVA) in section 7.2.6. Furthermore, 
Cronbach’s alpha as a reliability measurement of the questionnaires is 
explained in section 7.3. Lastly, section 7.4 summarises the whole chapter. 

7.1 Development of the Questionnaire 
A questionnaire is descriptive or observational (Fink, 1995). In this research, 
the questionnaire collected descriptive data at one particular time, also known 
as cross-sectional data, not longitudinal data. The data were gathered during 
fieldwork in Indonesia in 2012. The fieldwork was undertaken in this country, 
because the author received a great deal of support in rural, semi-urban and 
urban areas. As an Indonesian, the author could also easily communicate with 
the participants.  

Moreover, Indonesia had a relatively high rate of mobile-cellular penetration. 
In 2011 there were nearly 98 mobile-cellular subscriptions per 100 people in 
Indonesia (World Bank, 2012). This was higher than the global average for the 
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same year (86 per 100 inhabitants), in all countries in East Asia and the Pacific 
region (83 per 100 inhabitants) and in developing countries in this region (80 
per 100 inhabitants).  

In contrast, however, the Internet penetration in Indonesia was quite low. There 
were just 18 Internet users per 100 inhabitants in Indonesia in 2011, far lower 
than the Internet penetration in the same year in all countries in East Asia and 
Pacific (39 per 100 inhabitants), in developing countries in this region (34 per 
100 inhabitants), and globally (33 per 100 inhabitants).  

Although in 2011 Indonesia had relatively low Internet penetration, in 2012 
Indonesia was recorded as one of the 10 countries with the largest usage of 
Facebook (Socialbakers, 2012). Figure 1.6 illustrates that in 2012 the 
percentage of Facebook mobile penetration in Indonesia was 67.7%, the third 
highest among these top 10 Facebook countries. These facts triggered interest 
in studying the Mobile Web in Indonesia. Hence a questionnaire was designed 
to investigate Mobile Web maturity, uptake and impact in this country. 

 Questionnaire Design  

Most questions in the questionnaire were related to the factors and indicators 
of the MMWUDW as demonstrated in Figure 6-2. The associations between the 
questions in the questionnaire and the MMWUDW are listed in Table 7-1 for 
Mobile Web maturity, Table 7-2 for Mobile Web uptake and Table 7-3 for 
Mobile Web impact. Besides, there are additional questions to understand 
other related impacts as shown in Table 7-4; these are questions on impact of 
calling and texting using mobiles. In addition, there are questions on impact of 
Web applications or contents that can be accessed using computers or 
mobiles. Finally, there are demographic questions in Table 7-5 to provide an 
overview of participants’ profiles.  

Several indicators were asked both in the questionnaires and interviews to 
draw out detailed answers and triangulate the data. An example of these is 
how the Mobile Web enables its users to access information. On the other 
hand, there are indicators like cyber bullying, which were better asked in the 
interviews than in the questionnaire. The questions in Table 7-1 - 7-5 were 
later formatted into a questionnaire, shown in Appendix B. 
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Table 7-1 Questions on Mobile Web Maturity 

Indicators Questions 

Literacy What is the highest level of education that you have 
completed? 

Digital literacy 

 

 

 

 

 

 

 

 

 

 

 

 

When did you access the Web using a computer (PC, 
laptop, notebook, netbook or tablet) for the first time? 

How often have you accessed the Web using computers 
(PCs, laptops, notebooks, netbooks or tablets) in the last 
six months? 

Which Web applications or contents do you access using 
computers (PCs, laptops, notebooks, netbooks or 
tablets), and how frequent has your access been in the 
last six months? 

The applications or contents are:  

1. emails 
2. search engines 
3. Internet banking 
4. online shopping 
5. social media 
6. chatting 
7. micro blogs 
8. blogs 
9. Wikipedia 
10. maps 
11. online videos 
12. online games 
13. downloading music, pictures, videos 
14. online gambling 
15. Internet dating 
16. online horoscopes 
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Indicators Questions 

Percentage of 
income for 
mobile credits 

Which of the following options best represents your 
monthly income or pocket money? 

If you use mobile phones, how much money, on average, 
do you spend on mobile credits for all your active SIM 
cards in a month? 

 
Table 7-2 Questions on Mobile Web Uptake  

Questions 

When did you use the Mobile Web, or access the Web using a web-enabled 
mobile phone, for the first time? 

How often have you accessed the Mobile Web in the last six months? 
(This is for an indicator called ‘frequency of Mobile Web usage’) 

Which Web applications or contents do you access using mobile phones, and 
how frequent has your access been in the last six months? 

The applications or contents or are:  

1. emails 
2. search engines 
3. Internet banking 
4. online shopping 
5. social media 
6. chatting 
7. micro blogs 
8. blogs 
9. Wikipedia 
10. maps 
11. online videos 
12. online games 
13. downloading music, picture, videos 
14. online gambling 
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Questions 

15. Internet dating 
16. online horoscopes 
 
Table 7-3 Questions on Mobile Web Impact 

Indicators Questions 

Economic 
benefits, 
empowerment, 
entertainment, 
information, 
communication, 
social cohesion 

How much do you agree that the Mobile Web has a 
positive impact on your life? 

Cyber bullying, 
waste money, 
waste time 

How much do you agree that the Mobile Web has a 
negative impact on your life? 

Information How much do you agree that Mobile Web usage helps 
you access information, or do your assignments? 

Communication How much do you agree that Mobile Web usage helps 
you communicate with family and friends? 

Economic 
benefits  

How much do you agree that Mobile Web usage saves 
your money, or helps you earn money? 

How much do you agree that Mobile Web usage helps 
you find a job, or get customers? 

Waste money How much do you agree that Mobile Web usage wastes 
your money? 

Waste time How much do you agree that Mobile Web usage wastes 
your time? 
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Table 7-4 Questions on other impact 

Questions 

How much do you agree that calling by mobile phones has a positive impact 
on your life? 

How much do you agree that calling by mobile phones has a negative impact 
on your life? 

How much do you agree that texting has a positive impact on your life? 

How much do you agree that texting has a negative impact on your life? 

Do the following Web applications or contents, which are accessible using 
mobile phones or computers, have a positive or negative impact on your life?  

The applications or contents are:  

1. emails 
2. search engines 
3. Internet banking 
4. online shopping 
5. social media 
6. chatting 
7. micro blogs 
8. blogs 
9. Wikipedia 
10. maps 
11. online videos 
12. online games 
13. downloading music, pictures, videos 
14. online gambling 
15. Internet dating 
16. online horoscopes 
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Table 7-5 Demographic questions 

Demographic Data Questions 

Gender What is your gender? 

Age groups Which of the following age groups do you 
fall into? 

Location Where do you live? 

Occupations What is your occupation? 

 

Required sample size of this research was determined by statistical tests to 
run. The minimum sample size for SEM is 100 participants, or alternatively 5 
times the number of measured variables being analysed (Hatcher, 1994). There 
are 18 measured variables in the MMWUDW as illustrated in Figure 6-2. Hence, 
the required sample size was 100, or alternatively 5 x 18 = 90. In this 
research, there were 133 participants joining the questionnaire, and 103 of 
them were interviewed. Questionnaire and interview data from these 103 
participants were analysed using mixed methods in SEM as discussed in 
Chapter 9. This number of sample size was greater than 90, or even it was 
slightly more than 100 as suggested by Hatcher (1994). 

For two-tailed t-tests in section 7.2.5, the G* Power Calculator was used to 
find out the required sample size (Änderung, 2012). There were two groups of 
t-tests. Table 7-7 shows the first group of t-test results by gender; whilst 
Table 7-8 illustrates the second group of t-test results by non-students and 
students. The value of Type I Error or α for each group of t-tests was 0.05 
following Fisher’s criterion (Field, 2009). Each group had three t-tests, which 
compared Mobile Web usage frequencies, Mobile Web positive impact and 
Mobile Web negative impact. Therefore, the value of α for each t-test was 
equal to 0.05/3 = 0.017.  

The value of Type II Error or β was 0.2 as suggested by Cohen (1992). 
Consequently, the power of these t-tests was 1-0.2 = 0.8. This research aimed 
to detect a medium effect size (ρ = 0.3). As a result, G* Power Calculator 
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suggested a sample size of 109 would be needed. The number of participants 
filling in the questionnaire was 133, which was more than the required 
number. 

Initially, the questionnaire was developed in English by the researcher. There 
were discussions on the questionnaire with the supervision team during the 
development. After the supervision team approved the questionnaire, it was 
then translated into Indonesian. This was crucial because most of the 
respondents were not fluent in English. 

 Questionnaire Review 

The Indonesian version of the questionnaire was reviewed by two Indonesians 
living in Southampton. They were Mrs Ida Broadway and Mr Frans Sahetapy, 
who were considered as suitable representatives of the participants. Neither of 
them had a computer science or IT background, which reflected the case with 
the majority of the participants. Moreover, both had grown up and worked in 
various locations in Indonesia (rural, semi-urban and urban areas); in fact, Mrs 
Broadway originally came from the Lampung province, where the rural 
fieldwork was carried out. Moreover, she had just spent several weeks on 
holiday in her home village, and as a result had recent experience on how 
people in rural Lampung accessed the Internet and Mobile Web. 

Mrs Broadway gave suggestions on how suitably the questions were presented. 
She helped the researcher to ensure that the questions would be well 
understood by the participants. She advised the researcher to use ‘mobile 
Internet’ or ‘Internet using mobile phones’ instead of the ‘Mobile Web’, 
because in Indonesia the first two terms were more common than the ‘Mobile 
Web’. It was explained in Chapter 1 that the Internet is not the same as the 
Web. Nevertheless, the researcher agreed with Mrs Broadway’s opinion, after 
the researcher reflected her experiences during her visits in Indonesia. 
Therefore, the questionnaire in Indonesian used the ‘Internet’ and ‘Internet 
using mobile phones’ instead of the ‘Web’ and ‘Mobile Web’ respectively. 
Additionally, she also gave tips on how to survive in rural Lampung, where 
security often posed a serious issue.  
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Mr Sahetapy gave another comment in the questionnaire. He suggested the 
researcher used the term ‘hand phones’ instead of ‘mobile phones’, since in 
Indonesia ‘hand phones’ were more common than ‘mobile phones’. The 
researcher decided to follow his advice because it made sense. 

 Ethics Approval  

While the questionnaire in Indonesian was edited based on the review, ethics 
approval of the questionnaire in English was applied for from the University of 
Southampton Ethics Committee. The application was approved with ID number 
1832. The participants consisted of Mobile Web users or potential users in 
rural, semi-urban and urban regions in Indonesia, coming from various age 
groups, genders, occupations and social classes. Participants’ age groups fell 
within 12 years up to 69 years old. In addition, there were participants 
representing mobile operators, Mobile Web researchers and developers. 

These participants were recruited by the researcher’s colleagues. However, the 
researcher herself met the potential participants, asked for their consent and 
conducted the data collection. For minors or participants aged 12 to 16 years 
old, consent was sought from one of their parents. Later, the minors signed 
assents to show their agreement to taking part in this research.  

7.2 Analysis of the Questionnaire 
The questionnaire in Appendix B was filled in on paper by the participants. 
Then the researcher uploaded these completed questionnaires to 
isurvey.soton.ac.uk with ID no 5375. The iSurvey is an online questionnaire 
generator and research tool, which is provided by the University of 
Southampton. In order to check the accuracy of the data entry, questionnaire 
data on the iSurvey were printed in PDF files. Then the researcher compared 
the PDF files with the questionnaires on papers, which were completed by the 
respondents. Afterwards, data from the iSurvey were downloaded and 
processed with MS Excel for descriptive statistics and IBM SPSS for inferential 
statistics.  

Some data from the questionnaires are not discussed in this chapter. On the 
other hand, these data are used for SEM as explained in Chapter 9. The 
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questions related to the data are listed in Appendix D, and their graphs are 
illustrated in Appendix C. 

 Demography of the Participants 
There were 133 people who filled in the questionnaires; this was more than 
required sample size (109 participants). Figure 7-1 shows that half of them 
live in semi-urban areas in Banten province on Java Island (50%). This is 
followed by 35% respondents from rural areas in Lampung province on 
Sumatra Island. Lastly, the smallest group (15%) was in urban regions in 
Greater Jakarta on Java Island.  

 

Figure 7-1 Percentages of 
participants’ living areas 

 

Figure 7-2 Percentages of 
participants’ gender 

Furthermore, Figure 7-2 illustrates that there were slightly more males (56%) 
than females (44%) who participated in the questionnaire. 

Figure 7-3 demonstrates that nearly half of the respondents (49%) were 
teenagers and young adults, aged 12 to 21 years old. In contrast, only 1% of 
the participants were elderly, aged 52 to 69 years old. There were similar 
percentages (18% and 19%) of the participants coming from two other age 
groups between 22 and 41 years old. Lastly, the percentage of the respondents 
aged 42 to 51 years old was somewhat less (13%). 

 

Figure 7-3 Percentages of participants’ age groups in years 
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Consequently, the age distribution affected participants’ occupations as 
depicted in Figure 7-4. Most of them (43%) were students. The other two 
largest groups of occupations were employers (24%) and entrepreneurs (11%). 
There were also farmers or fishermen (6%), other occupations such as 
policemen or nurses (6%), teachers or lecturers (5%), unemployed (3%) and 
non-formal workers (2%). No pensioners completed the questionnaires. In this 
research a participant could have more than one occupation, which is common 
in Indonesia. 

 

Figure 7-4 Percentages of participants’ occupations 
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(18%). This suggests that the Mobile Web was more common among the 
respondents than accessing the Web using computers. 

 

Figure 7-5 When participants accessed the Web for the first time 

Figure 7-6 illustrates that there was a higher percentage of the respondents 
who used the Mobile Web daily (41%), than the ones who access the Web using 
computers every day (23%). The highest portion of participants accessed the 
Web using computers only once or several times a week but not every day 
(29%). This figure is a little higher than the percentage of the respondents 
using the Mobile Web in the same frequency (26%).  
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18%

5%

15%

32%

30%

11%

2%

7%

39%

41%

0% 10% 20% 30% 40% 50%

Never

Pre 1999

Between 2000 and 2004

Between 2005 and 2009

In 2010 or later

Web Access Using Mobiles Web Access Using Computers



Chapter 7 Questionnaire Results 

97 

 

were not the same as the percentages of the respondents, who never accessed 
the Web using mobiles or computers, as shown in Figure 7-5. Nonetheless, 
these percentages show similar patterns that there were more participants, 
who never accessed the Web using computers than those who accessed it 
using mobiles. 

 

Figure 7-6 Frequency of Web usage using mobiles and computers 
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4. online shopping 
5. social media 
6. chatting 
7. micro blogs 
8. downloading music, pictures or videos 
 

Accessing emails using mobiles on a daily basis only was experienced by 10% 
of the participants. A higher percentage of the respondents (17%) accessed 
emails using mobiles once or several times a week but not every day. The 
percentage of the participants who accessed emails using mobiles once or 
several times a month but not every week was just 7%. Additionally, 66%, or 
more than half, of the participants rarely or never used emails using mobiles. . 

Accessing search engines using mobiles was more common than email access 
using mobiles; only 45% of the respondents stated they rarely or never 
accessed search engines using mobiles. Moreover, 30% of the participants 
accessed search engines using mobiles once or several times a week, but not 
every day. The daily usage was experienced by 13% of the respondents; while a 
slightly lower percentage of the participants (12%) did so once or several times 
a month, but not every week. 

Figure 7-7 shows that access to Internet banking and online shopping using 
mobiles were not popular among the respondents; 83% of them stated they 
never accessed Internet banking using mobiles; and 74% of the participants 
never did online shopping using mobiles. The percentages of the respondents, 
who daily accessed Internet banking and online shopping using mobiles, were 
very small; just 1% and 2% of the participants respectively. There were 
somewhat higher percentages of the respondents who accessed these mobile 
applications once or several times a week but not every day; these were 3% and 
5% correspondingly. The portion of the participants who accessed Internet 
banking using mobiles once or several times a month but not every week was 
slightly higher (9%). In the meantime, only 5% of the respondents did online 
shopping using mobiles with the same frequency. Furthermore, 5% of the 
participants rarely accessed Internet banking using mobiles. There were more 
participants (14%) who rarely accessed online shopping using mobiles.
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Figure 7-7 Usage frequencies of emails, search engines, Internet banking, online shopping, social media, chatting, micro blogs 

and downloading music, pictures or videos using mobiles 
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Alternatively, access to social media like Facebook using mobiles was much 
more popular than other Web applications or contents. It was used daily by 
40% of the participants; and another 23% accessed it once or several times a 
week. In contrast, 25% of the respondents said that they never accessed social 
media using mobiles. On the other hand, 6% of the participants accessed it 
once or several times a month but not every week. The last 7% of the 
respondents said that that they very rarely accessed social media using 
mobiles. 

Chatting using mobiles was experienced on a daily basis by 23% of the 
questionnaire participants. Moreover, another 14% of the participants accessed 
chatting using mobiles once or several times a week but not every day while 6% 
of the respondents did this once or several times a month but not every week. 
Another 11% of the participants rarely chatted using mobiles, while almost half 
of the respondents (47%) never accessed this application using mobile phones. 

Access to micro blogs like Twitter using mobiles was less common. There were 
13% of the participants who did this daily. Additionally, 10% of the respondents 
experienced it once or several times a week but not every day. Another 3% of 
the respondents accessed micro blogs using mobiles once or several time a 
month but not every week. The percentage of the respondents who rarely did  
so was 11%. There was a high percentage of the participants (64%), who never 
accessed micro blogs using mobiles. 

Downloading music, pictures or videos using mobiles was not an application 
highly used on a daily basis; only 7% of the participants did so. Nonetheless, 
there were 20% of the respondents who accessed it once or several times a 
week but not every day. Furthermore, another 17% of the participants 
downloaded these materials on their mobiles once or several times a month 
but not every week. A quarter of participants very rarely did so. Finally, 32% of 
the respondents never downloaded music, pictures or videos using mobiles. 

Figure 7-8 illustrates usage frequencies of a further eight Mobile Web 
applications or contents by the questionnaire participants. The Mobile Web 
applications or contents are: 

1. blogs 
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2. Wikipedia 
3. maps 
4. online videos 
5. online games 
6. online gambling 
7. Internet dating 
8. online horoscopes 
 

In general, these Mobile Web applications or contents were not so popular 
among the respondents. There were high percentages of the participants who 
never used these applications or contents. Furthermore, there were very low 
percentages of the participants who regularly accessed these applications or 
contents using mobiles. 

Nearly all the respondents (99%) never used online gambling. It was followed 
by 96% of the participants, who never accessed Internet dating, and 86% 
respondents who never used online horoscopes. Access to blogs using mobiles 
was never experienced by 72% of the participants. There were 68% and 62% of 
the respondents who never accessed online games and Wikipedia using 
mobiles, respectively. There was the same percentage, 59% of the participants, 
who at no time accessed maps or online videos using mobiles.   

The highest daily usage was online games using mobiles (5%). Only 2% of the 
respondents reported they daily accessed blogs, Wikipedia, maps, online 
videos or Internet dating using mobiles. Furthermore, no participants daily 
accessed online gambling and horoscopes using mobiles. There were slightly 
greater percentages of the participants who accessed Wikipedia (9%), online 
videos (9%), online games (8%), blogs (6%), or maps (6%) using mobiles once or 
several times a week, but not every day. 
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Figure 7-8 Usage frequencies of blogs, Wikipedia, maps, online videos, online games, online gambling, Internet dating and 
 online horoscopes using mobiles 
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 Impact of Calling Using Mobile Phones, Texting and the Web 

Opinions on positive impact of mobile calls and texts, as well as the Mobile 
Web, are demonstrated in Figure 7-9 whereas opinions on the negative impact 
are illustrated in Figure 7-10. Figure 7-9 shows that at least 75% of the 
respondents agreed or strongly agreed that calling using mobiles, texting or 
the Mobile Web had positive impact. Additionally, Figure 7-10 depicts that 
around 55% of them disagreed or strongly disagreed that calling using mobiles 
or texting had a negative impact. A smaller portion of the respondents (48%) 
opposed the opinion that the Mobile Web had a negative impact. On the other 
hand, at most, 25% of the respondents agreed or strongly agreed that calling 
using mobiles, texting or the Mobile Web had a negative impact. 

 

Figure 7-9 Positive impact of calling, texting and the Mobile Web 
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Figure 7-10 Negative impact of calling, texting and the Mobile Web 
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These present similar patterns of percentages of the participants who never 
accessed the same applications or contents using mobiles, as illustrated in 
Figure 7-7. 

Figure 7-11 also shows that nearly 50% or more respondents selected the 
response that the following Web applications or contents had a positive or very 
positive impact: 

1. search engines (68%) 
2. emails (59%) 
3. social media (49%) 
Moreover, there were smaller percentages of the participants who experienced 
a positive or very positive impact of these Web applications or contents:  

1. downloading music, pictures or videos (44%) 
2. chatting (43%) 
3. micro blogs (32%) 
4. Internet banking (32%) 
5. online shopping (23%) 
 

There were very minor percentages of the respondents who said that these 
Web applications or contents had a negative or very negative impact: 

1. downloading music, pictures or videos (4%) 
2. social media (3%) 
3. chatting (2%) 
4. micro blogs (2%) 
5. online shopping (2%) 
6. emails (1%) 
7. search engines (1%) 
8. Internet banking (0%) 
 

In general, there were greater percentages of the participants who never 
accessed Web applications or contents in Figure 7-12 than in Figure 7-11. 
These indicate similar patterns as demonstrated in Figure 7-8 and 7-7.
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Figure 7-11 Impact of emails, search engines, Internet banking, online shopping, social media, chatting, micro blogs,  

as well as downloading music, pictures or videos using computers and mobiles 
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In Figure 7-12 more than half of respondents never accessed the following 
Web applications or contents: 

1. online horoscope (63%) 
2. Internet dating (62%) 
3. online gambling (59%) 
4. blogs (52%) 

 
Besides, there were fewer participants who had not ever used these Web 
applications or contents: 

1. Wikipedia (47%) 
2. maps (44%) 
3. online games (41%) 
4. online videos (26%) 
 

In general, gambling is regarded as taboo in Indonesia. This is most likely the 
reason for the very high percentage of respondents who on no occasion 
accessed online gambling (59%) as shown in Figure 7-12. Additionally, there 
were 40% of the participants who claimed that Internet gambling brought a 
negative or very negative impact. None of respondents said that online 
gambling was positive or very positive. 

Unlike gambling, horoscopes are more acceptable in Indonesia. Still there were 
a relatively high percentage of the respondents (63%) who at no time accessed 
online horoscopes as illustrated in Figure 7-12. This is even higher that the 
percentage of the participants who never used online gambling. Besides, there 
was low percentage of the participants (6%), who indicated that online 
horoscopes had a positive or very positive impact. A slightly higher percentage 
of the respondents (9%) claimed that online horoscope had a very negative or 
negative impact. Furthermore, almost a quarter of the respondents (23%) said 
that this Web application or content had neither a positive nor a negative 
impact. 
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Figure 7-12 Impact of blogs, Wikipedia, maps, online videos, online games, online gambling, Internet dating and  
online horoscopes using computers and mobiles 
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Figure 7-12 also shows that 62% of the participants never used Internet dating. 
Only 2% of the respondents agreed that Internet dating was positive, while 
none of the participants stated that Internet dating was very positive. 
Moreover, 13% of the respondents stated that Internet dating was negative or 
very negative. This is similar to the results for the online horoscope, where 23% 
of the participants had neutral comments on positive or negative impact of 
Internet dating. 

Online videos were relatively popular, because there were only 26% of the 
respondents who had not ever accessed them. None of participants stated that 
online videos were very negative, although 6% of the participants said that 
online videos were negative. The percentages of the respondents who claimed 
that online videos were positive or very positive were quite high, at 26% and 4% 
respectively. It is interesting that the highest portion of the participants (38%) 
selected the option that online videos had neither a positive nor negative 
impact.  

There were 41% of the participants who never used online games using 
computers or mobiles. Online games were considered as negative or very 
negative by 16% of the respondents. Nearly the same percentage of the 
participants (14%) claimed that online games were positive or very positive. 
Another 29% of the participants said that online games were neither positive 
nor negative.  

None of the participants stated that blogs, Wikipedia or maps were negative. 
The percentages of the respondents who considered that these Web 
applications or contents were positive or very positive, were 31%, 43% and 49% 
respectively. 

 Correlation 

In order to analyse correlations among gender, age, location, occupation, 
frequency of Mobile Web usage, and positive and negative impact of the Mobile 
Web, the researcher used Spearman’s correlation coefficient rs for non-
parametric statistic. This suits the levels of measurement of the data, which 
were not measured at the interval level (Field, 2009). In these correlations, 
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occupations in Figure 7-4 were divided into two groups: students and non-
students. The summary of these correlations are shown in Table 7-6. 

Table 7-6 Spearman’s correlations among gender, age, location, occupation, 
frequency of Mobile Web usage, positive and negative impact of the Mobile 
Web  

 Mobile Web 
Frequency 

Mobile Web 
Positive Impact 

Mobile Web 
Negative Impact 

Gender .24**           -.05                .15 

Age -.35**           -.10                -.19* 

Location         .03           -.14 -.31** 

Occupation 
(Students and Nonstudents) 

   -.28**           .08               -.18* 

Mobile Web Frequency       1.00        .40**              .17 

Mobile Web Positive Impact          1.00              .12 

Mobile Web  
Negative Impact 

             1.00 

**. Correlation is significant at the 0.01 level (two-tailed). 
*. Correlation is significant at the 0.05 level (two -tailed). 

Table 7-6 shows that gender was significantly correlated with frequency of 
Mobile Web usage, rs = .24 at the .01 level (two -tailed). It indicates that 
females, who were coded as 2, significantly used the Mobile Web more 
frequently than males, who were coded as 1. Spearman’s correlations also 
suggested that gender was not significantly correlated with positive or negative 
impact of the Mobile Web. 

Apart from gender, age also significantly related to the frequency of Mobile 
Web usage, rs = -.35 with a probability level of p < .01. This confirms general 
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knowledge that younger people more often used the Mobile Web than older 
people. There was no significant correlation between age and positive impact 
of the Mobile Web. On the other hand, age was significantly correlated with the 
negative impact, rs = -.19, p < .05. This suggests that younger people faced 
more negative impact of the Mobile Web than older people did. 

There were no correlations between location and Mobile Web frequency or 
between location and positive impact of the Mobile Web. This suggests that 
living in rural, semi-urban, or urban areas did not correlate with frequency of 
Mobile Web usage and positive impact faced by Mobile Web users. 
Nonetheless, location was significantly correlated with negative impact of the 
Mobile Web, rs = -.31, p < .01. In this analysis, rural, semi-urban and urban 
regions were coded as 1, 2 and 3 respectively. Consequently, the Spearman’s 
correlation indicated that people living in rural regions experienced more 
negative impact of the Mobile Web than people in more urban areas. 

Being a student was significantly relevant to the frequency of Mobile Web 
usage, rs = -.28, p < .01. Furthermore, there was a significant relationship 
between being a student and the experience of experiencing a negative impact 
of the Mobile Web, rs = -.18, p < .05. Nonetheless, there was no correlation 
between being a student and positive impact of the Mobile Web. Students were 
coming from younger age groups. This suggests similar correlations regarding 
occupation and age.  

Frequency of Mobile Web usage was significantly correlated with positive 
impact of the Mobile Web, rs =.40, p < .01. In contrast, there was no 
significant correlation between the frequency and negative impact. Lastly, 
there was no significant correlation between positive and negative impact of 
the Mobile Web. 

 T-Tests 

T-tests compare two means from the samples (Field, 2009). An example is a 
comparison of Mobile Web usage frequencies which were experienced by male 
and female participants. Other t-tests compared positive and negative impact 
of the Mobile Web faced by male and female respondents. The results of these 
t-tests are shown in Table 7-7. There are also discussions on the differences 



Chapter 7 Questionnaire Results 

112 

 

of Mobile Web frequency, positive and negative impact, which were faced by 
non-students and students, who took part in the fieldwork. These are shown in 
Table 7-8. 

Each t-test involved two groups of the participants who belonged to different 
gender (males and females) or occupations (non-students and students). 
Hence, these t-tests were categorised as independent t-tests (Field, 2009).  
Besides, each group in these t-tests had a different sample size, as 
demonstrated in Figure 7-2 and 7-4. This does meet the assumption of 
default independent t-test with SPSS. Consequently, a derivation of 
independent t-test equation in SPSS was used. 

In Table 7-7, the first t-test compared means of two groups. The first mean 
was calculated from frequency of Mobile Web usage by male respondents. In 
contrast, the second mean was computed from the frequency of female 
participants using the Mobile Web. On average, female participants (Mean = M 
= 4.00, Standard Error = SE = 0.18) significantly used the Mobile Web more 
frequently than male participants (M = 3.42, SE = 0.17), t(131) = -2.32, p 
< .05, r = .20. p shows significance (two-tailed) and r indicates effect size. 

The second t-test compared means of Mobile Web positive impact which was 
experienced by male and females respondents. On average, male participants 
(M = 4.65, SE = 0.15) did not significantly have different experience of positive 
impact from the experience of female participants (M = 4.64, SE = 0.16), 
t(131) = .05, p > .05, r = .00. 

The last t-test in Table 7-7 compared means of negative impact faced by both 
genders. On average, male participants (M = 3.34, SE = 0.14) did not 
significantly have a different experience of negative impact from the 
experience of female participants (M = 3.69, SE = 0.16), t(131) = -1.65, 
p > .05, r = .14. 
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Table 7-7 Independent t-test results by gender 

MW Usage Frequency of  
Male Participants 

MW Usage Frequency of  
Female Participants 

DF 
(Degree of 
Freedom) 

t statistic Significance  
(two-tailed) 

Effect Size 
(r) 

Mean SE Mean SE 

3.42 0.17 4.00 0.18 131 -2.32 .02 .20 

MW Positive Impact  
Experienced by Male Participants 

MW Positive Impact  
Experienced by Female Participants 

DF t statistic Significance  
(two-tailed) 

Effect Size 
(r) 

Mean SE Mean  SE  

4.65 0.15 4.64 0.16 131 .05 .96 .00 

MW Negative Impact  
Experienced by Male Participants 

MW Negative Impact  
Experienced by Female Participants 

DF t statistic Significance  
(two-tailed) 

Effect Size 
(r) 

Mean SE Mean SE 

3.34 0.14 3.69 0.16 131 -1.65 .10 .14 
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Table 7-8 Independent t-test results of non-students and students 

MW Usage Frequency of  
Non-Students 

MW Usage Frequency of  
Students 

DF t statistic Significance  
(2 tailed) 

Effect Size 
(r) 

Mean SE Mean SE 

3.24 0.19 4.10 0.15 131 -3.54 .00 .30 

MW Positive Impact 
Experienced by Non-Students 

MW Positive Impact 
Experienced by Students 

DF t statistic Significance  
(2 tailed) 

Effect Size 
(r) 

Mean SE Mean SE 

4.42 0.19 4.87 0.10 131 -2.11 .04 .18 

MW Negative Impact 
Experienced by Non-Students 

MW Negative Impact 
Experienced by Students 

DF t statistic Significance  
(2 tailed) 

Effect Size 
(r) 

Mean SE Mean SE 

3.24 0.16 3.75 0.13 131 -2.45 .02 .21 
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The first t-test in Table 7-8 demonstrates that, on average, students (M = 
4.10, SE = 0.15) significantly used the Mobile Web more often than non-
students did (M = 3.24, SE = 0.19), t(131) = -3.54, p < .05. It also represented 
a medium-sized effect r = .30. 

The next t-test illustrates that, on average, students (M = 4.87, SE = 0.10) 
significantly more experienced positive impact than non-students did (M = 
4.42, SE = 0.19), t(131) = -2.11, p < .05, r = .18. 

The last t-test shows that, on average, students (M = 3.75, SE = 0.13) also 
significantly faced more negative impact than non-students did (M = 3.24, SE 
= 0.16), t(131) = -2.45, r = .21. 

 Regression and Analysis of Variance (ANOVA) 

Regression analysis was conducted to predict positive and negative impact of 
the Mobile Web from the frequency of its usage. The prediction of Mobile Web 
positive impact is shown in Table 7-9, 7-10 and 7-11. In addition, the 
prediction of the negative impact from its usage frequency is shown in Table 
7-12, 7-13 and 7-14. 

The value of R2 in Table 7-9 is .267. This tells us that frequency of Mobile Web 
usage can account for 26.7% of the variation of users’ experience of Mobile 
Web positive impact. This means that another 73.3% of the variation of positive 
impact of the Mobile Web faced by the users cannot be explained by its usage 
frequency alone. 

Table 7-9 Model summary of Mobile Web frequency predicting positive impact 
of the Mobile Web 

Model R R Square Adjusted R Square Std. Error of 
the Estimate 

1 .517a .267 .261 1.070 
a. Predictors: (Constant), Frequency of Mobile Web Usage 
b. Dependent Variable: Positive Impact of the Mobile Web 
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Analysis of variance (ANOVA) in Table 7-10 shows that the value of F is 
47.664, which is significant at p < .001. In other words, there is less than a 
0.1% chance that an F-ratio equals 47.664 would happen if the null hypothesis 
was true. The value of F-ratio, which is greater than 1, indicates a good model. 
Hence, this regression model results in significantly better prediction of Mobile 
Web positive impact than the mean value of the impact. 

Table 7-10 ANOVA of Mobile Web frequency predicting positive impact of the 
Mobile Web 

Model Sum of 
Squares 

df Mean 
Square 

F Sig. 

Regression 54.527 1 54.527 47.664 000a 
Residual 149.863 131 1.144   
Total 204.391 132    

a. Predictors: (Constant), Frequency of Mobile Web Usage 
b. Dependent Variable: Positive Impact of the Mobile Web 
 

Table 7-11 demonstrates coefficients of the regression model, which can be 
defined as: 

positive impact of the MWi = b0 + b1 MW usage frequencyi 

     = 3.027 + (0.44 x MW usage frequencyi) 

Table 7-11 Model coefficients of Mobile Web frequency predicting positive 
impact of the Mobile Web 

Model Unstandardised 
Coefficients 

Standardised 
Coefficients 

t Sig. 

B Std. Error Beta 
(Constant) 3.027 .252  12.002 .000 
Frequency of 
Mobile Web Usage 

.440 .064 .517 6.904 .000 

a. Dependent Variable: Positive Impact of the Mobile Web 
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Table 7-11 also shows that probabilities of both t-values are .000. Therefore, 
the probability of these t-values or greater occurring if the b values in the 
population were 0 is less than .001. In other words, the bs are different from 0 
and we can conclude that usage frequency of the Mobile Web makes a 
significant contribution (p < .001) to predicting positive impact of the Mobile 
Web. 

The following discussion is a prediction of Mobile Web negative impact from 
usage frequency of the Mobile Web. R2 in Table 7-12 is .072. This suggests 
that frequency of Mobile Web usage can account for just 7.2% of the variation 
of users’ experience of Mobile Web negative impact. There are 92.8% of the 
variations of negative impact of the Mobile Web which cannot be explained by 
its usage frequency alone. 

Table 7-12 Model summary of Mobile Web frequency predicting negative 
impact of the Mobile Web 

Model R R Square Adjusted  
R Square 

Std. Error of  
the Estimate 

1 .269a .072 .065 1.182 
a. Predictors: (Constant), Frequency of Mobile Web Usage 
b. Dependent Variable: Negative Impact of the Mobile Web 
  
In Table 7-13 the value of F is 10.218, which is significant at p < .005. In other 
words, there is a less than 0.5% chance that an F-ratio equals 10.218 would 
happen if the null hypothesis was true. If the value of F-ratio is greater than 1, 
we can conclude that the regression model is a good model. Hence, this 
regression model indicates a significantly better prediction of Mobile Web 
negative impact than the mean value of the impact. 
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Table 7-13 ANOVA of Mobile Web frequency predicting negative impact of the 
Mobile Web 

Model Sum of 
Squares 

Df Mean 
Square 

F Sig. 

Regression 14.272 1 14.272 10.218 .002a 
Residual 182.976 131 1.397   
Total 197.248 132    

a. Predictors: (Constant), Frequency of Mobile Web Usage 
b. Dependent Variable: Negative Impact of the Mobile Web 
 

Coefficients of the regression model are outlined in Table 7-14: 

negative impact of the MWi = b0 + b1 MW usage frequencyi 

       = 2.668 + (0.225 x MW usage frequencyi) 

Table 7-14 Model coefficients of Mobile Web frequency predicting negative 
impact of the Mobile Web 

Model Unstandardised 
Coefficients 

Standardised 
Coefficients 

t Sig. 

B Std. 
Error 

Beta 

(Constant) 2.668 .279  9.572 .000 
Frequency of 
Mobile Web Usage 

.225 .070 .269 3.197 .002 

a. Dependent Variable: Negative Impact of the Mobile Web 
 

In Table 7-14, probability of the constant t-value is .000; whilst probability of 
the usage frequency t-value is .002. Hence, the probability of these t-values or 
greater occurring if the b values in the population were 0 is less than .005. In 
other words, the bs are different from 0 and it can be concluded that usage 
frequency of the Mobile Web makes a significant contribution (p < .005) to 
predicting negative impact of the Mobile Web. 
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7.3 Cronbach’s Alphas (α) 

This section discusses Cronbach’s α as reliability analysis of the questionnaire 
(Field, 2009). The analyses were conducted based on four subscales, and each 
subscale consists of several questions as explained below: 

1. Subscale 1 (Mobile Web maturity) has 21 questions (Table 7-1). 
2. Subscale 2 (Mobile Web uptake) comprises 18 questions (Table 7-2). 
3. Subscale 3 (Mobile Web impact) consists of 8 questions (Table 7-3). 
4. Subscale 4 (other Impact) is made up of 20 questions (Table 7-4). 

 Mobile Web Maturity 

Table 7-15 shows that the overall Cronbach’s α of this subscale is 0.898. This 
is around 0.8 (Field, 2009). Therefore, it indicates good reliability of the 
questionnaire. 

Table 7-15 Reliability statistics of Mobile Web Maturity 

Cronbach's 
Alpha 

Cronbach's Alpha  
Based on Standardised Items 

N of Items 

.898 .885 21 
 
Although the overall Cronbach’s α suggests good reliability, there are six items 
that have item-total correlations less than 0.3 as shown in Table 7-16. They 
are: 

1. What is the highest level of education that you have completed? 
2. When did you access the Web using a computer (PCs, laptops, 

notebooks, netbooks and/or tablets) for the first time? 
3. How often have you accessed gambling using computers (PCs, laptops, 

notebooks, netbooks and/or tablets) in the last six months? 
4. How often have you accessed Internet dating using computers (PCs, 

laptops, notebooks, netbooks and/or tablets) in the last six months? 
5. Which of the following options best represents your monthly income or 

pocket money? 
6. If you use mobile phones, how much money on average do you spend 

on mobile credit for all SIM cards you use in a month? 
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These indicate that the items correlate less with the scale overall. The last 
column in Table 7-16 suggests that deletion of these items can increase 
Cronbach’s α or improve reliability of the questionnaire. However, removing 
any of these items would only slightly increase α from 0.898 up to 0.908. 
Hence, it is not necessary to do so.  

 Table 7-16 Item-total statistics of Mobile Web Maturity 

 Scale Mean 
if Item 
Deleted 

Scale 
Variance 
if Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

What is the highest 
level of education 
that you have 
completed? 

42.57 207.368 .165 .491 .902 

When did you access 
the Web using a 
computer (PCs, 
laptops, notebooks, 
netbooks and/or 
tablets) for the first 
time? 

42.92 203.016 .221 .341 .902 

How often have you 
accessed the Web 
using computers 
(PCs, laptops, 
notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

43.23 180.706 .791 .783 .884 

How often have you 
accessed emails 
using computers 
(PCs, laptops, 
notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

43.84 179.740 .802 .767 .884 
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 Scale Mean 
if Item 
Deleted 

Scale 
Variance 
if Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

How often have you 
accessed search 
engines using 
computers (PCs, 
laptops, notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

43.38 178.388 .809 .841 .884 

How often have you 
accessed Internet 
banking using 
computers (PCs, 
laptops, notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

45.13 202.234 .467 .436 .895 

How often have you 
accessed online 
shopping using 
computers (PCs, 
laptops, notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

45.00 201.833 .478 .453 .895 

How often have you 
accessed social 
media using 
computers (PCs, 
laptops, notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

43.39 180.240 .723 .836 .887 
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 Scale Mean 
if Item 
Deleted 

Scale 
Variance 
if Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

How often have you 
accessed chatting 
using computers 
(PCs, laptops, 
notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

43.75 179.355 .757 .806 .885 

How often have you 
accessed micro 
blogs using 
computers (PCs, 
laptops, notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

44.42 185.215 .674 .705 .888 

How often have you 
accessed blogs 
using computers 
(PCs, laptops, 
notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

44.82 194.134 .615 .612 .891 

How often have you 
accessed Wikipedia 
using computers 
(PCs, laptops, 
notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

44.53 189.811 .682 .726 .889 
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 Scale Mean 
if Item 
Deleted 

Scale 
Variance 
if Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

How often have you 
accessed maps 
using computers 
(PCs, laptops, 
notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

44.62 194.176 .630 .571 .891 

How often have you 
accessed online 
videos using 
computers (PCs, 
laptops, notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

44.04 184.961 .740 .697 .887 

How often have you 
accessed online 
games using 
computers (PCs, 
laptops, notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

44.49 194.252 .495 .532 .894 

How often have you 
accessed 
downloading music, 
pictures, video using 
computers (PCs, 
laptops, notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

44.08 186.592 .734 .740 .887 
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 Scale Mean 
if Item 
Deleted 

Scale 
Variance 
if Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

How often have you 
accessed gambling 
using computers 
(PCs, laptops, 
notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

45.43 213.838 .081 .067 .900 

How often have you 
accessed Internet 
dating using 
computers (PCs, 
laptops, notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

45.35 213.440 .029 .135 .901 

How often have you 
accessed online 
horoscopes using 
computers (PCs, 
laptops, notebooks, 
netbooks and/or 
tablets) in the last 
six months? 

45.32 209.387 .339 .270 .898 

Which of the 
following options 
best represents your 
monthly income or 
pocket money? 

43.95 211.323 .017 .632 .908 

If you use mobile 
phones, how much 
money on average 
do you spend on 
mobile credit for all 
SIM cards you use in 
a month? 

44.47 207.978 .199 .414 .900 
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 Mobile Web Uptake 

The second subscale is Mobile Web Uptake. It has 18 items as listed in Table 
7-2. The overall Cronbach’s alpha as shown in Table 7-17 is 0.882. This 
suggests good reliability of this subscale in the questionnaire. 

Table 7-17 Reliability statistics of Mobile Web Uptake 

Cronbach's 
Alpha 

Cronbach's Alpha  
Based on Standardised Items 

N of Items 

.882 .877 18 
 
Table 7-18 shows that there are three items which have item-total correlations 
less than 0.3. They are as follows: 

1. When did you use the Mobile Web or access the Web using a web-
enabled mobile phone for the first time? 

2. How often have you accessed online gambling using mobile phones in 
the last six months? 

3. How often have you accessed Internet dating using mobile phones in the 
last six months? 
 

These indicate that the items do not correlate very well with the scale 
overall. The last column in Table 7-18 suggests that deletion of these items 
can improve questionnaire reliability. Nonetheless deleting any of these 
questions would slightly improve α from 0.882 up to 0.890.Therefore, it is 
not necessary to remove them. 
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Table 7-18 Item-total statistics of Mobile Web Uptake 

 Scale Mean 
if Item 
Deleted 

Scale 
Variance if 

Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

When did you use 
the Mobile Web or 
access the Web 
using a web-
enabled mobile 
phone for the first 
time? 

33.61 144.997 .140 .314 .890 

How often have you 
accessed the 
Mobile Web in the 
last six months? 

33.92 127.607 .636 .736 .871 

How often have you 
accessed emails 
using mobile 
phones in the last 
six months? 

35.31 126.048 .715 .716 .868 

How often have you 
accessed search 
engines using 
mobile phones in 
the last six months? 

34.78 126.232 .682 .616 .869 

How often have you 
accessed Internet 
banking using 
mobile phones in 
the last six months? 

36.25 142.870 .362 .484 .881 

How often have you 
accessed online 
shopping using 
mobile phones in 
the last six months? 

36.14 139.411 .483 .475 .878 
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 Scale Mean 
if Item 
Deleted 

Scale 
Variance if 

Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

How often have you 
accessed social 
media using mobile 
phones in the last 
six months? 

34.14 126.239 .591 .730 .874 

How often have you 
accessed chatting 
using mobile 
phones in the last 
six months? 

35.06 122.118 .691 .635 .869 

How often have you 
accessed micro 
blogs using mobile 
phones in the last 
six months? 

35.62 127.858 .611 .561 .872 

How often have you 
accessed blogs 
using mobile 
phones in the last 
six months? 

36.08 135.858 .596 .543 .874 

How often have you 
accessed Wikipedia 
using mobile 
phones in the last 
six months? 

35.89 134.231 .607 .582 .873 

How often have you 
accessed maps 
using mobile 
phones in the last 
six months? 

35.89 136.868 .544 .647 .876 

How often have you 
accessed online 
videos using mobile 
phones in the last 
six months? 

35.83 133.154 .647 .648 .872 
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 Scale Mean 
if Item 
Deleted 

Scale 
Variance if 

Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

How often have you 
accessed online 
games using 
mobile phones in 
the last six months? 

35.93 137.821 .417 .464 .880 

How often have you 
accessed 
downloading music, 
pictures or videos 
using mobile 
phones in the last 
six months? 

35.14 130.572 .617 .478 .872 

How often have you 
accessed online 
gambling using 
mobile phones in 
the last six months? 

36.59 150.350 .160 .163 .885 

How often have you 
accessed Internet 
dating using mobile 
phones in the last 
six months? 

36.49 148.131 .149 .136 .885 

How often have you 
accessed online 
horoscopes using 
mobile phones in 
the last six months? 

36.43 145.898 .426 .326 .881 

 Mobile Web Impact 

The next subscale is Mobile Web Impact, which contains 8 items as shown in 
Table 7-3. Its Cronbach’s alpha as shown in Table 7-19 is 0.832, which 
indicates good reliability of the questionnaire. 
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Table 7-19 Reliability statistics of Mobile Web Impact 

Cronbach's 
Alpha 

Cronbach's Alpha  
Based on Standardised Items 

N of Items 

.832 .847 8 
 
Although the questionnaire is considered to be reliable, there is one item that 
can be deleted to increase questionnaire reliability. Table 7-20 shows that the 
following item has item-total correlations below 0.3   

 “How much do you agree that Mobile Web usage helps you find a job, or get 
customers?” 

The last column in Table 7-20 suggests that deletion of this item can improve 
Cronbach’s α or questionnaire reliability. Again, removing this item would only 
slightly increase α from 0.832 to 0.861. Thus it is not necessary to remove it. 

Table 7-20 Item-total statistics of Mobile Web Impact 

 Scale Mean 
if Item 
Deleted 

Scale 
Variance 
if Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

How much do you 
agree that the 
Mobile Web has a 
positive impact on 
your life? 

27.39 43.907 .650 .517 .802 

How much do you 
agree that the 
Mobile Web has a 
negative impact on 
your life? 

28.54 46.568 .486 .494 .821 

How much do you 
agree that Mobile 
Web usage helps 
you access 
information, or do 
your assignments? 

27.19 42.548 .766 .678 .788 
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 Scale Mean 
if Item 
Deleted 

Scale 
Variance 
if Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

How much do you 
agree that Mobile 
Web usage helps 
you communicate 
with family and 
friends? 

27.35 40.667 .748 .689 .786 

How much do you 
agree that Mobile 
Web usage saves 
your money, or 
helps you earn 
money? 

28.36 42.990 .533 .388 .817 

How much do you 
agree that Mobile 
Web usage helps 
you find a job, or 
get customers? 

28.90 45.771 .290 .188 .861 

How much do you 
agree that Mobile 
Web usage wastes 
your money? 

28.13 45.552 .543 .464 .815 

How much do you 
agree that Mobile 
Web usage wastes 
your time? 

28.41 44.319 .621 .587 .805 

 Other Impact 

The last subscale in the questionnaire is on other impact. This subscale 
consists of 20 items as shown in Table 7-4. Its Cronbach’s α in Table 7-21 is 
greater than 0.8 (Field, 2009). This indicates that this subscale is reliable.  

Table 7-21 Reliability statistics of Other Impact 

 Cronbach's 
Alpha 

Cronbach's Alpha Based 
on Standardised Items 

N of Items 

.912 .900 20 
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On the other hand, the item-total correlations in Table 7-22 show that there 
are four items with their values below 0.3. These four items are:  

1. How much do you agree that calling by mobile phone has a positive 
impact on your life? 

2. How much do you agree that calling by mobile phone has a negative 
impact on your life? 

3. How much do you agree that texting has a positive impact on your life? 
4. How much do you agree that texting has a negative impact on your life? 

 

The last column in Table 7-22 suggests that deletion of these items can 
slightly improve questionnaire reliability. Removing any of these questions 
would improve the α from 0.912 up to 0.915. However, this improvement is 
insignificant. Hence it is not necessary to delete these questions from the 
subscale. 

Table 7-22 Item-total statistics of Other Impact 

 Scale 
Mean if 

Item 
Deleted 

Scale 
Variance 
if Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

How much do you 
agree that calling by 
mobile phone has a 
positive impact on 
your life? 

62.23 359.470 .045 .351 .915 

How much do you 
agree that calling by 
mobile phone has a 
negative impact on 
your life? 

63.77 351.778 .231 .613 .914 

How much do you 
agree that texting has a 
positive impact on your 
life? 

62.34 356.502 .150 .362 .914 
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 Scale 
Mean if 

Item 
Deleted 

Scale 
Variance 
if Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

How much do you 
agree that texting has 
a negative impact on 
your life? 

63.89 353.035 .182 .620 .914 

Do emails, which are 
accessible using 
mobile phones or 
computers, have a 
positive or negative 
impact on your life? 

63.26 316.163 .698 .724 .904 

Do search engines, 
which are accessible 
using mobile phones 
or computers, have a 
positive or negative 
impact on your life?  

62.87 322.160 .630 .702 .906 

Does Internet banking, 
which is accessible 
using mobile phones 
or computers, have a 
positive or negative 
impact on your life?  

64.50 315.575 .591 .565 .907 

Does online shopping, 
which is accessible 
using mobile phones 
or computers, have a 
positive or negative 
impact on your life?  

64.54 310.942 .734 .704 .903 

Do social media, which 
are accessible using 
mobile phones or 
computers, have a 
positive or negative 
impact on your life? 

63.16 328.089 .595 .627 .907 



  Chapter 7 Questionnaire Results 

133 

 

 Scale 
Mean if 

Item 
Deleted 

Scale 
Variance 
if Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

Does chatting, which is 
accessible using 
mobile phones or 
computers, have a 
positive or negative 
impact on your life? 

63.56 315.341 .722 .694 .903 

Do micro blogs, which 
are accessible using 
mobile phones or 
computers, have a 
positive or negative 
impact on your life?  

64.21 308.811 .743 .692 .903 

Do blogs, which are 
accessible using 
mobile phones or 
computers, have a 
positive or negative 
impact on your life?  

64.47 309.328 .710 .648 .903 

Does Wikipedia, which 
is accessible using 
mobile phones or 
computers, have a 
positive or negative 
impact on your life?  

64.07 309.049 .637 .689 .906 

Do maps, which are 
accessible using 
mobile phones or 
computers, have a 
positive or negative 
impact on your life? 

63.86 305.243 .673 .588 .905 

Do online videos, 
which are accessible 
using mobile phones 
or computers, have a 
positive or negative 
impact on your life? - 

63.77 318.716 .698 .686 .904 
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 Scale 
Mean if 

Item 
Deleted 

Scale 
Variance 
if Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

Do online games, 
which are accessible 
using mobile phones 
or computers, have a 
positive or negative 
impact on your life? 

64.50 323.206 .601 .496 .907 

Does downloading 
music, pictures, 
videos, which are 
accessible using 
mobile phones or 
computers, have a 
positive or negative 
impact on your life? 

63.31 331.645 .524 .398 .908 

Does online gambling, 
which is accessible 
using mobile phones 
or computers, have a 
positive or negative 
impact on your life?  

65.71 347.608 .445 .546 .911 

Does Internet dating, 
which is accessible 
using mobile phones 
or computers, have a 
positive or negative 
impact on your life?  

65.27 333.739 .507 .637 .909 

Do online horoscopes, 
which are accessible 
using mobile phones 
or computers, have a 
positive or negative 
impact on your life? 

65.22 327.481 .578 .635 .907 
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7.4 Chapter Summary 
The aim of the questionnaire was to collect data on Mobile Web maturity, 
Mobile Web uptake and Mobile Web impact. This followed the MMWUDW as 
described in Chapter 6. The collected data were cross-sectional and not 
longitudinal. Data collection was part of fieldwork undertaken in rural, semi-
urban and urban areas in Indonesia in 2012. There were 133 participants who 
ttook part in the questionnaire.  

Demography of the respondents is explained in section 7.2.1. Almost half of 
the participants were teenagers or young adults aged 12 to 21 years old. 
Hence, the majority of respondents were students. There were more male 
participants (56%) than females (44%). Fifty per cent of the respondents live in 
semi-urban industrial areas. Thirty five per cent of them live in rural areas, and 
the rest are from big cities. 

Figure 7-5 demonstrates that majority of the participants started accessing the 
Web using mobiles or computers from 2005 onwards. The corresponding 
percentages were 80% and 62%. Figure 7-6 illustrates that the most frequent 
usage of Mobile Web was daily (41% of the respodents). On the other hand, the 
most frequent access to the Web using computers was once or several times a 
week (29% of the participants). 

Figure 7-7 and 7-8 illustrate frequencies of mobile access to 18 Web 
applications or contents. Social media like Facebook had the highest 
percentage of daily access. Forty per cent of the respondents said that they 
accessed Facebook using mobiles on a daily basis. This was followed by 
chatting (23%),  search engines (13%) and micro blogs (13%). Social media had 
the lowest percentage of participants, who never tried it (25%).  

In contast, Figure 7-7 and 7-8 show that nearly or more than half of the 
respondents  never used mobile phones to access online gambling (99%), 
Internet dating (96%), online horoscopes (86%), Internet banking (83%), online 
shopping (74%), blogs (72%), micro blogs (64%), online games (68%), Wikipedia 
(62%), maps (59%), online videos (59%) and chatting (47%). 

Figure 7-11 and 7-12 also illustrate that several Web applications or contents 
were never accessed using mobile phones or computers by nearly or more than 
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half of the respondents. These were online horoscopes (63%), Internet dating 
(62%), online gambling (59%), blogs (52%) and Wikepedia (47%). 

Figure 7-9 demonstrates that 75% of the respondents agreed or strongly 
agreed that the Mobile Web had a positive impact. This was slightly lower than 
participants’ opinions on the positive impact of calling using mobiles (86%) and 
texting (83%). There were 8% of the respondents who said that the never used 
the Mobile Web. However, none of them claimed that they never made phone 
calls or sent texts using mobiles.  

Figure 7-10 shows that there were just 24% of the participants who agreed or 
strongly agreed that the Mobile Web had a negative impact. This more or less 
lies between the percentages of respondents who reported a negative impact 
of calling (19%) or texting (30%) using mobiles. 

Perceptions of positive and negative impact of 18 Web applications or contents 
were illustrated in Figure 7-11 and 7-12. Nearly or more than half of the 
respondents had positive or very positive opinions on the impact of search 
engines (68%), emails (59%), social media (49%) and maps (49%).  

There were less than 5% of the participants who considered that emails, search 
engines, Internet banking, online shopping, social media, chatting, micro 
blogs, downloading multimedia contents, blogs, Wikipedia, and maps had 
negative or very negative impact. However, there were greater percentages of 
the participants who had negative or very negative opinions on the impact of 
online gambling (40%), online games (16%), Internet dating (13%), online 
horoscopes (9%) and online videos (6%).  

Furthermore, there were nearly or more than 25% of the respondents who 
thought that the following Web contents or application had neither positive nor 
negative impact: downloading online video (38%), multimedia contents (36%), 
social media (33%), chatting (30%), online games (29%), online shopping (24%) 
and micro blogs (24%).  

Table 7-6 shows Spearman’s correlations among gender, age, location, 
occupation, frequency of Mobile Web usage, and positive and negative impact 
of the Mobile Web. Females significantly used the Mobile Web more frequently 
than males. However, gender was not significantly correlated with positive or 
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negative impact of the Mobile Web. Younger people more often used the 
Mobile Web than older people. There was no significant correlation between 
age and positive impact of the Mobile Web. In contrast, results suggest that 
younger people experienced more negative impact of the Mobile Web than 
older people did. There were no correlations between location and Mobile Web 
frequency or between location and positive impact of the Mobile Web. On the 
contrary, this indicates that people living in rural regions experienced more 
negative impact of the Mobile Web than people in more urban areas. 

Table 7-7 show results of the following independent t-tests. Female 
participants significantly used the Mobile Web more frequently than male 
participants did. However, male participants did not significantly have different 
experience of positive or negative impact from female participants 

Table 7-8 presents other t-test results. Students significantly used the Mobile 
Web more often than non-students. Moreover, students significantly more 
often experienced positive impact than non-students did. On average, 
students also significantly faced more negative impact than non-students. 

The prediction of Mobile Web positive impact is shown in Tables 7-9, 7-10 and 
7-11. Besides, the prediction of the negative impact from its usage frequency 
is presented in Tables 7-12, 7-13 and 7-14. 

positive impact of the MWi = 3.027 + (0.44 x MW usage frequencyi) 

negative impact of the MWi = 2.668 + (0.225 x MW usage frequencyi) 

The reliability of the questionnaire was analysed using Cronbach’s α. The 
analyses were conducted based on four subscales as follow: 

1. Subscale 1 (Mobile Web maturity) has 21 questions (Table 7-1). 
2. Subscale 2 (Mobile Web uptake) comprises 18 questions (Table 7-2). 
3. Subscale 3 (Mobile Web impact) consists of 8 questions (Table 7-3). 
4. Subscale 4 (other Impact) is made up of 20 questions (Table 7-4). 
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All subscales have α greater than 0.8, which indicates that the questionnaire is 
reliable. Deleting some questions would slightly improve the questionnaire’s 
reliability; however, is the outcome would be negligible. 

The data gathered from the questionnaire are next triangulated with interview 
data, which are discussed in Chapter 8. In Chapter 9, both questionnaire and 
interview data are used to examine the MMWUDW using SEM. Then all results 
are brought together in Chapter 11. 
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8. Interview Findings 

Interviewees were recruited in rural, semi-urban and urban areas in Indonesia 
with the help of researcher’s colleagues. Most of them filled in the 
questionnaires, then they were interviewed by the researcher. Each participant 
was interviewed once, and all interviews were recorded with participants’ 
consent. On average each interview lasted for 10 minutes. Totally there were 
106 interviewees, and 103 of them also participated in the questionnaires.  

All interviewees were anonymised by naming them with participant IDs, which 
were generated by www.isurvey.soton.ac.uk. This is the University of 
Southampton online questionnaire server. Three other interviewees did not 
complete the questionnaires, so their data were not recorded on iSurvey. They 
were identified by IDs created by the researcher following the pattern of 
previous IDs. 

The interviews were conducted in Indonesian. However, the interviews were 
analysed with thematic analysis that was carried out in English. Recorded audio 
files of the interviews were translated and transcribed in English. Then the 
transcriptions were coded with sub-components or indicators in the MMWUDW 
(Figure 6-2). It turned out that there were new interesting themes, which came 
up along the interviews. These new themes did not belong to any sub-
components or indicators in the MMWUDW. However, they were closely related 
to Mobile Web readiness, uptake or impact. Therefore the transcriptions 
associated with these new themes were labelled with new codes, which were 
added during the analysis.  

This chapter discussed quotes from some interviews and their codes. These 
represented voices of Mobile Web users, non-Mobile Web users, Mobile Web 
developers, Mobile Web researchers as well as mobile operators in rural, semi-
urban and urban areas in Indonesia.  

8.1 Interviews in Rural Areas 

There were 47 people or around 44% of interviewees, who lived in agricultural 
rural areas in Lampung province. A map of this province is illustrated in Figure 
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8-1. It takes 40 minutes to fly from Jakarta, the capital city of Indonesia on 
Java Island to Bandar Lampung, the capital of Lampung province on Sumatra 
Island. 

 

Figure 8-1 Lampung province, Indonesia (Wikipedia, 2007) 

These interviewees came from two different villages in Lampung province. The 
first village is Wonosobo, which is in west Lampung and approximately 110 
kilometres from the province capital (Figure 8-2).  

 

Figure 8-2 Wonosobo village, Lampung province, Indonesia 

The second village is Pancasila in north Lampung (Figure 8-3Figure 8-4). This 
village is around 120 kilometres from Bandar Lampung, the province capital. 
Electricity was available in both villages with occasional cut off especially 



  Chapter 8 Interview Findings 

141 

 

during torrential rain. Most houses used electric pump to get water from wells. 
Landlines are not available in both villages. 

 

Figure 8-3 Pancasila village, Lampung province, Indonesia 

 

Figure 8-4 An interview in Pancasila village with a Livescribe pen 

The researcher selected Lampung province, because this province was not on 
Java Island, which is the most developed island among 17,508 islands in 
Indonesia (CIA, 2009). Choosing rural regions outside Java Island can better 
demonstrate common ICT challenges in most Indonesian villages. Last but not 



Chapter 8 Interview Findings 

142 

 

least, the researcher managed to establish network with local people who 
could help in recruiting participants in Wonosobo and Pancasila villages. They 
also provided secure accommodation and transportation, which are very crucial 
in a fieldwork. 

Here are several ICT facts in Lampung countryside according to a report 
published by the Indonesia’s Central Bureau for Statistics in 2011 (BPS, 2011). 
In 2010, there were only 2.61% households with landlines in rural Lampung. In 
contrast, 68.53% households in this region had mobile phones in the same 
year. On average, each of these households had 1.57 active mobile phone 
numbers. However, the percentage of population with active mobile numbers 
in Lampung villages was only 29.43  

Computer ownership per household in rural Lampung was 2.39% in 2010. In 
the same year, there was only 3.29% of population in rural Lampung, who had 
ever accessed the Internet in the last three months. This is much lower than 
21.1% Internet penetration in the developing world in 2010 as demonstrated in 
Figure 1-1 (ITU, 2011a). Although the percentage of Internet users in Lampung 
villages was very low, the Mobile Web has shown its potential. The highest 
percentage of Internet users in rural Lampung (65.18%) accessed the Internet 
from mobiles in 2010 (BPS, 2011). The second highest percentage (33.60%) 
accessed the Internet from Internet cafes. Three other places where users 
accessed the Internet were schools (21.83%), homes (10.27%) and offices 
(7.96%). It should be noted that an Internet user could have more than one way 
to access the Internet.   

This following sub sections list snapshots of 10 interesting interviews. These 
exemplify 47 interviews with participants from various age groups, genders 
and occupations in Wonosobo or Pancasila villages. Interviewee no 346091 was 
a male university student in early twenties, who also worked at his family kiosk 
selling SIM cards and mobile top-up. Interviewee no 346112 was a lady boy in 
mid-twenties, who had her own beauty salon and heavily used Facebook. 
Interviewee no 346145 was a female entrepreneur and a mother in mid-forties. 
One of her reasons to use Facebook was to keep her eyes on her son living in a 
different province. Interviewee no 346382 was a male policeman in late 
twenties. He used a BlackBerry to access the Web and to join BlackBerry 
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groups, which were harnessed by higher rank police officer to exchange 
messages. Interviewee no 347659 was a male farm labour in early thirties with 
interest in politics. He used to be addicted to Facebook. Interviewee no 346926 
was a female university student in early twenties. She also used to be a 
Facebook addict. Interview no 347409 was a relatively wealthy male 
entrepreneur in late thirties. He was very digital literate. Interviewee no 345709 
was a male teacher in early fifties. Besides, he was pursuing a degree at the 
Open University in Indonesia, which forced him to use the Mobile Web. 
Interviewee No 346381 was a female teenager, who was not interested in the 
Mobile Web. It was unusual because she did not have problems with mobile 
handsets and credits. Moreover, her schoolmates, like Interviewee no 346660, 
were Mobile Web users. 

 Interviewee No 346091 

This interviewee lived in Wonosobo village. He was a male in early twenties. He 
went to a university in a nearby town. In his spare time he helped his parents 
run a family kiosk in front of their house. This kiosk sold basic needs, SIM 
cards and mobile top up. His family house and kiosk were on a smooth tarmac 
road. They have a motor cycle, television and more than one mobile phone in 
their household. These are common in Wonosobo village. His important quotes 
are listed in Table 8-1. 

Table 8-1 Quotes from interviewee no 346091 

Quotes Codes 

“Most people access the Internet from mobile phones rather 

than using computers. Less than 25% of my friends have 

computers. People having computers access the Web using 3G 

modems. We don’t have landlines.”  

Importance of the 
Mobile Web 

“Telkom Flash has the strongest signal for the Mobile Web 

using 3G modems. We sell mobile credits for various SIM cards. 

XL Ampuh is the most popular SIM card for the Mobile Web.” 

“I’m not happy with the quality of mobile signal in my area.” 

Mobile Networks 

“I use Nokia E63 that has Internet ready capability.” Web Enabled Phones 
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Quotes Codes 

“Mobile Web make Web access portable, easily to carry. It 

enables me to access the Web wherever I’m.” 
Portability of the 
Mobile Web 

“Mobile Web usage doesn’t help me earning money or saving 

money.” 
Economic Benefits 

“The Mobile Web doesn’t help me gaining new knowledge. The 

only new thing I learn from the Mobile Web is to know how to 

access the Web from mobiles.” 

Information 

“I need the Internet to help me doing my coursework. However, 

I prefer to access the Web from computers not mobiles. Larger 

screens on computers make it more easily to find information 

on the Web. It’s also faster to access the Web from computers 

compared to the Mobile Web.” 

Information, 
Importance of the 
Mobile Web, 
Improvement 

“I wish Internet enabled mobile phones could have bigger 

screens. It’s difficult to read small screens. This stops me from 

reading more information on the Mobile Web. However, how 

could the screens be made bigger? Mobile phones are supposed 

to be small and portable.”  

“I have no problems with keypads on mobile phones.” 

Improvement, 
Portability of the 
Mobile Web, 
Information 

“Mobile is good for entertainment, such as playing games.”  

[Although the interviewee did not seem playing online games. 
He just played games installed on his mobile.] 

Entertainment 

“I spend quite a lot of money to top up credits for the Mobile 

Web.” 
Waste Money 

“The Mobile Web does not waste my time. I can manage it.” Waste Time 

“I want to send documents using emails on mobiles. I use 

computers to access my email account on Yahoo. It’s too slow 

to do it on mobiles.” 

Improvement, 
Web Enabled Phones, 
Mobile Networks 

“There’re many negative, fake Internet contents.” Inappropriate Web 
Contents 
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 Interviewee No 346112 

This respondent was a lady boy in mid-twenties. The interviewee chose female 
as her gender in the questionnaire. She also lived in Wonosobo village. The 
participant was an entrepreneur and had a beauty salon in the village market. 
Finding a date for a lady boy living in an Indonesian village was not easy. 
Internet dating helped her a lot, and the Mobile Web made this much easier. In 
contrast, the Internet and Mobile Web rarely gave impact on her business. Her 
interesting quotes are shown in Table 8-2. 

Table 8-2 Quotes from interviewee no 346112 

Quotes Codes 

“Friendship is the biggest impact of the Mobile Web on my life. 

I’ve been using Facebook since 2009. I have two Facebook 

accounts: one for business (more than 800 friends) and 

another account for my personal life (more than 10,000 

friends). I always check someone’s profile before I confirm a 

friend request. I must be careful to find friends and dates on 

Facebook.”  

Communication 

“Besides I find the Mobile Web is entertaining by accessing 

videos, songs and pictures.” 

Entertainment 

“We need to be wise and selective on choosing information 

using the Mobile Web.” 
Information 

“It’s very rare that the Mobile Web helps me earn money. I 

advertised on Facebook that I needed a hairdresser working for 

me. Then someone came and worked for me.” 

“I guess 70% of my customers are on Facebook. But I don’t 

think advertisements on Facebook are effective for my 

business.” 

Economic Benefits 

“I waste time on the Mobile Web. I spend around 2 hours per 

day on Facebook. I usually do it at night before I go to bed.” 

Waste Time 

“I also waste my money on the Mobile Web.” Waste Money 

“I often get terrors on Facebook or Yahoo Messengers about my 

personal life. I just ignore them.” 

Cyber Bullying 
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Quotes Codes 

 “It’s cheaper to access the Mobile Web on BlackBerry with 

BlackBerry plans offered by mobile operators.”  

Percentage of Income 
for Mobile Credits, 
Mobile Operator 
Services 

“I have no idea on Mobile Web improvement.” Improvement 

 Interviewee No 346145 

This participant was a female in mid-forties from Wonosobo village. She was a 
moneylender and had a kiosk at local market. More importantly she actively 
used Facebook on her mobile phone. In Indonesian villages it was very rare to 
find mature women, who frequently accessed social networking sites. Her main 
motivation to use Facebook was to keep her eyes on her teenager, who studied 
in a different city 1,835 kilometres away. Her son was on Facebook. Therefore, 
this lady thought that by joining Facebook she could monitor how her son 
interacted with his friends. Significant quotes from her interview are outlined in 
Table 8-3. 

Table 8-3 Quotes from interviewee no 346145 

Quotes Codes 

“I can control my son in Medan. It’s far away, so I need to know 

his friends.”  

[Medan is a city in different province in north Sumatra. It is 
around 1,835 kilometres from Wonosobo village in south 
Sumatra.] 

Empowerment, 
Parenting 

“I can access religious information from priests in Guam or 

Papua.” 

Information 

“I can also know how the things going with families living far 

away from us.” 

“But I don’t like offending posts on Facebook.” 

Communication 
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Quotes Codes 

“I don’t like inappropriate Web contents either.” 

“I wish people just uploaded or wrote educative contents.” 

Inappropriate Web 
Contents 

“I think information on the Web is complete enough.” Web Applications or 
Contents, 

Information 

“It depends on the person who accesses the Web. The kind of 

information or sites that person wants to access.” 

Information 

“I’d like to have wider coverage and better mobile signals. So I 

can easily contact my family members in remote areas. I 

wanna them to join Facebook as well.” 

Improvement 

“Mobile signal quality is not good. Even the signal is often not 

reliable to make phone calls. It’s even worse for accessing the 

Mobile Web.” 

Mobile Networks 

“I’m OK with Mobile Web tariff. There’s free service like 

0.facebook.” 

Percentage of Income 
for Mobile Credits, 
Mobile Operator 
Services 

 

 

Figure 8-5 A Web enabled phone used to access free 0.facebook.com 
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This interviewee did not mind the tariff for Mobile Web usage. She belonged to 
middle class in her village. Furthermore, she could use Facebook for free by 
accessing 0.facebook.com provided by Facebook and her mobile operator. 
0.facebook.com was launched in 2010 (Murlidhar, 2010). It is fast and free, but 
it can only provide textual data. Its users cannot access any multimedia data, 
such as photos and videos. 

Figure 8-5 shows the respondent’s mobile phone accessing free 
0.facebook.com. It is said on the screen, “Do not need to pay for data charges 
on Smartfren and Telkomsel.” 

 Interviewee No 346382 

This participant was a man in late twenties. He was a policeman in Wonosobo 
village and a part time student at a university in the province capital. He had a 
BlackBerry and actively used the Mobile Web. BlackBerry dominates smartphone 
market in Indonesia with 56% market share (Nangoy, 2012). In contrast, it was 
unusual for policemen in Wonosobo and nearby villages to have BlackBerries. 
He decided to have one, because this enabled him to join BlackBerry groups 
with higher rank police officers. 

 

Figure 8-6 SMS banking on BlackBerry 
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The interviewee also used SMS banking on BlackBerry as demonstrated in 
Figure 8-6. This service was provided by Bank Rakyat Indonesia (BRI), which is 
an Indonesian bank with the widest service area. They have branches in various 
cities, towns and even villages across Indonesia. The respondent did not trust 
the online transactions. However, he felt confident to do transactions on SMS 
banking, such as checking balance, topping up mobile credits and paying his 
bills. His important quotes are listed in Table 8-4. 

Table 8-4 Quotes from interviewee no 346382 

Quotes Codes 

“The Mobile Web enables me enrich my knowledge.” Information 

“Facebook helps me find family members or friends, whom I 

haven’t contacted for long time, like friends from primary 

school.” 

Communication 

“I’ve sold a car by advertising it on Facebook. I consider it as 

free advertisement, compared to paid advertisement on 

newspapers. I don’t mind that the advertisement was only seen 

by my Facebook friends. ” 

Economic Benefits 

“I have a BlackBerry that makes Mobile Web very easy. I can 

also join BlackBerry groups in which senior police officers often 

exchange messages.”   

Web Enabled Phones, 
Communication, 

Mobile Operator 
Services 

“The signal quality in big cities is much better than in this 

village.” 
Mobile Networks 

“It wastes money though for mobile credit or plan.” Percentage of Income 
for Mobile Credits, 
Waste Money 

“Yeah, the Mobile Web also wastes my time.” Waste Time 

“However, the Mobile Web makes people more easily access 

inappropriate contents. It’s not good for children.” 

Inappropriate Web 
Contents  
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 Interviewee No 347659 

This participant was a male in early thirties in Pancasila village. He worked as a 
labour at his neighbours’ farms, because he did not have his own land or farm. 
He shared a house with his mother and siblings. The respondent had great 
passion in politics. However, he did not have money to pursue higher 
education.  He only finished 9-year basic education. Besides, he had to work 

“I worry about fake identity on Facebook, like married people 

stating on Facebook that they’re unmarried. How technology 

could deal with this problem? Is it possible to match identity on 

Facebook with someone’s ID card in real life?” 

Improvement 

“Online transaction is not safe and not well protected by law in 

Indonesia. Therefore, people are afraid to do online 

transaction.” 

Improvement, 
Security, 
Policy 

“However, I’m happy using SMS banking on my BlackBerry. 

There haven’t been any troubles. This service saves my time to 

check balance, top up mobile credits and pay my bills.” 

Web Applications or 
Contents, 
Save Time, 
Mobile Operator 
Services 

“I occasionally used Facebook to learn about someone, like a 

female teller whom I saw in a bank. I looked at her name tag 

and searched her on Facebook. When the picture or name 

matched, I searched more information from her Facebook. 

Later I could communicate with her. It might be positive for 

someone like me, who’d like to know about her. On the other 

hand, she might be unhappy because a stranger was looking 

for her information on Facebook.” 

Privacy, 
Information, 
Communication 

“Criminals in this area are hardly on Facebook, so police 

cannot use Facebook in their investigation.” 

Information 
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hard to support his mother and younger siblings. These prevented him to get 
involved in a political party. 

Being empowered by the Mobile Web was significantly articulated in his 
interview. Accessing the Web on mobile phones became his main source of 
information on national issues like corruption eradication. Having a computer 
with a modem was too expensive for him. Besides, the nearest Internet café 
was around 10 kilometres away from his village. Using a mobile phone to join 
Facebook groups on corruption eradication was his only way to speak up his 
voice.  

Social cohesion was also strongly mentioned in this interview. Again a 
Facebook group made it happened. This group glued people from Pancasila 
village who migrated to other provinces. Most of them only visited their home 
village once a year at Christmas. Nevertheless, they kept in touch in this 
Facebook group. They also harnessed the group to raise money for their local 
church in Pancasila village. 

This interviewee used to be addicted to the Mobile Web for these reasons. 
Moreover, he enjoyed reading recent news on his favourite sport (football). He 
was proud when he read latest football match results on the Web before his 
friends knew it from news on television. Furthermore, he found Web browsing 
satisfied his desire to catch up with news. Browsing on the Mobile Web gave 
him more control to find information than watching news on television.  

Recently he was forced to stop using the Mobile Web, because his Web enabled 
phone was broken. He did not have money to repair it or buy a new one, since 
he was saving for his wedding. Occasionally his friends allowed him to borrow 
their Web enabled mobile phones and use their credits to access the Web. 
Interesting quotes from his interview are outlined in Table 8-5. 
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Table 8-5 Quotes from interviewee no 347659 

Quotes Codes 

“The Mobile Web enables me to read more news. I often get 

curious on highlight news. What happens next on certain 

issues? It usually takes some delay before this is broadcasted 

on TV news. It is faster to get news updates from the Web. Like 

news on football, government, political conflicts, health.” 

Information 

“I’m empowered to search and browse news to fulfil my 

curiosity. I can search on Kompas Web site. If the news hasn’t 

been updated there, I can browse on Liputan 6. If I haven’t 

been satisfied yet, I move to Viva news.” [Kompas, Liputan 6 
and Viva News are leading news Web sites in Indonesia.] 

“I joined a Facebook group to take part in a petition supporting 

corruption eradication commission. I like joining groups 

supporting government issues.” 

Empowerment, 
Information 

“Facebook makes me keep in touch with friends from this 

village who work and live in Jakarta, Yogyakarta, etc. We have 

a Facebook group for catholic families from this village. We 

raise money for our local church. Most of my friends only visit 

Pancasila village once at Christmas, when they donate money 

for the church. However, we have discussed it beforehand on 

our Facebook group. Last Christmas we managed to buy a new 

sound system for the church. Every report on how the donation 

spent is also reported on the Facebook group.” 

Communication, 
Social Cohesion 

“Unfortunately I don’t have any laptop to access Facebook. I 

can only use mobile phone with limited capabilities. So I can’t 

write a lot on the Facebook group.” [He sounded disappointed 
about it.] 

Web Enabled Phones 

“It’s too easy to access pornographic contents. I Google 

something, but links to pornographic contents appeared on 

screen. It’s dangerous for children who use Google. They’re 

using the Mobile Web as well and they’re very curious.” 

Inappropriate Web 
Contents 

“These pornographic sites take a lot of money from my mobile 

credits. Once I clicked a video on Playboy web site, the quality 

was awful and this took all of my mobile credits.” 

Waste Money 
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Quotes Codes 

“How could technology prevent children to easily access 

pornographic sites? This should be made more difficult. But I’m 

afraid this will be easier in near future. I’ll be a parent and this 

seems to be very challenging.” 

Improvement, 
Parenting, 
Inappropriate Web 
Contents 

“Cheap Chinese mobile phones are one of the drivers for 

children to adopt the Mobile Web. In the past Web enabled 

phones cost more than Rp1,000,000,-. It was expensive for 

children or teenagers to buy ones. Now they can afford Chinese 

mobile phones that cost Rp300,000,- to Rp500,000,-”.  

[Rp1,000,000,- are around £70. Rp300,000,- to Rp500,000,- 
are approximately the same as £20 to £35.] 

Web Enabled Phones 

“Yeah, I used to be addicted to Facebook. Every morning I woke 

up, checked Facebook and wrote something on my wall. Then I 

went to work. When I had a break at 9am, I checked Facebook 

again. I’d like to know what my friends commented on my 

status that I put earlier. I wrote new comments on their 

comments. This happened again and again for the whole day.” 

“I was also addicted to join conversation on Facebook groups 

for some Indonesian celebrities.” 

Once it cost me up to Rp25,000,- per week for mobile credits. 

Sometimes I thought that status updates were useless, but this 

made me happy. It was weird.” [Rp25,000,- were 
approximately equal to £1.7. This could be the same as 10% of 
his wage.] 

Facebook Addiction, 
Waste Money, 
Entertainment 

“I don’t know how to deal with Facebook addiction. It stopped 

because my Web enabled mobile phone got broken. I’m saving 

for my wedding, so I can’t afford a new one or fix the broken 

one.” 

“Occasionally my friends allow me to use their Web enabled 

phones. They don’t mind if I spend all of their credits.” 

Facebook Addiction, 
Web Enabled Phones 

 Interviewee No 346926 

This respondent was a female university student in early twenties. During 
academic terms she lived in the province capital, where she studied. She stayed 
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in Wonosobo village only when she spent holidays in her parents’ house. She 
used to be addicted to Facebook. She was thankful that her Web enabled 
phone got broken around two years ago. This stopped her Facebook addiction, 
although this also made her unable to regularly access the Mobile Web. Her 
important quotes are listed in Table 8-6. 

Table 8-6 Quotes from interviewee no 346926 

Quotes Codes 

“It is easy to find information using the Mobile Web.” 

“I can also download pictures needed for my coursework.” 

Information 

“I can easily download pictures of my favourite celebrities.” Entertainment 

“However, mobile phones with small memories can’t be used to 

download pictures with big size. We can only see the pictures. 

Smartphones like BlackBerry can deal with this problem.” 

Web Enabled Phones 

“Facebook helps me keep in touch with my friends, even with 

the ones living far away from me. In the past I used Yahoo 

Messenger too, but now I don’t use it anymore.” 

Communication 

“I used to be addicted to Facebook when I was in secondary 

school. It seemed that I’d like to check Facebook on my mobile 

phone every single minute. This has stopped for more than 2 

years, since my Web enabled mobile phone got broken. This 

also has stopped me using the Mobile Web regularly. I still miss 

Facebook though. If I wanna access it on mobiles, I occasionally 

borrow my friends’ phone just for a while.” 

Web Enabled Phones, 

Facebook Addiction 

“Could technology block surfing to inappropriate Web content? 

My friends often do it. Especially my male friends. They 

frequently downloaded pornographic or scary violent pictures. 

Then they tease me by showing the pictures to me. The Mobile 

Web makes these easy, but I think these are nonsense. 

Technology should be able to block this or make it more 

difficult.” 

Improvement, 
Inappropriate Web 
Contents 
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 Interviewee No 347409 

This participant was a male entrepreneur in late thirties. He had a kiosk in 
front of his house in Pancasila village selling basic needs, SIM cards and mobile 
top up. He also had a brand new car and motor cycles. This interviewee was 
also a fish farmer. He learned how to do it from the Web. Moreover, he was a 
unique Mobile Web user in rural areas, because he had passion and more 
knowledge on Mobile Web technologies. His important quotes are outlined in 
Table 8-7. 

Table 8-7 Quotes from interviewee no 347409 

Quotes Codes 

“I can save money if I use Opera Mini to access the Mobile Web. 

I downloaded and installed it on my mobile. Opera Mini 

compresses transferred data up to 1/3 smaller than inbuilt 

browsers on mobiles.” 

“Accessing the Mobile Web at night is more efficient, may be 

because there’re fewer users, less traffic.” 

“I hacked Symbian on my Nokia, so I could install more mobile 

applications that are not recommended by Nokia.” 

Digital Literacy 

“Mobile Web enables me to easily access information.” 

“I learn a lot from communities on Kaskus. That’s how I found 

information to hack Symbian.” 

 [Kaskus claims to be the largest Indonesian online community 
(Kaskus, 2012).] 

Information, 
Empowerment 

“I’ve been farming cat fish for one and a half years. I get 

related information from Kaskus. Hence I understand how to 

deal with the problems and diseases.” 

“Therefore I strongly agree that Internet provides information.” 

Information, 
Economic Benefits, 
Empowerment 
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Quotes Codes 

“I’m doing Multi-Level Marketing (MLM). Occasionally Facebook 

helps me advertise stuffs I’m selling. Facebook can also be used 

to build MLM down line. Nowadays more people are on 

Facebook rather than emails. So I find Facebook is more 

suitable to help my business.” 

Economic Benefits 

“If we’re not careful, we can be easily addicted to Facebook.” Facebook Addiction 

“I can communicate with old friends. I also make friends with 

people, whom I’ve never really met. There were people going to 

the same high school with me at St Thomas in Yogyakarta, but 

they were my senior. I didn’t really know them. Then we met on 

Facebook, and we’ve become quite closed.”  

[Yogyakarta is on Java island. This participant spent his high 
school there, not in Lampung province on Sumatra island 
where he lived.] 

Communication 

“Signal quality is not superb in this area. It seems that mobile 

operators do not fully commit to provide good service.” 

“In Karang I can use 3G, HSDPA. But in this village mostly I only 

get GPRS. Very rarely my mobile shows that EDGE is available. 

Even when it does, still I hardly can use it. In Kotabumi I can 

get EDGE.” 

[Karang is part of Bandar Lampung, the province capital. It is 
approximately 120 kilometres from this village. 

Kotabumi is the nearest town to Pancasila village, which is 
around 10 kilometres away.] 

Mobile Networks 

“Mobile Web usage wastes money too. Bad signal quality often 

makes my credits disappear, but I don’t get enough 

information I expect.” 

Waste Money, 
Mobile Networks 
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Quotes Codes 

“Cheap Chinese mobile phones like Cross are often injected 

with various games that trap users. By playing these games, 

users are automatically registered to premium SMS services 

that take a lot of their credits. They frequently are not aware 

of it. I’ve tried to warn them.” 

[Cross handsets are cheap, stylish and popular Web enabled 

phones in Indonesia (Cross, 2012).] 

Waste Money 

“I limit my mobile credits to Rp50,000,- to Rp100,000,-” per 

month. Besides I spend around Rp100,000,- per month for 

mobile broadband on my laptop. I try not to spend more, 

unless something very crucial forces me to top up more. 

[Rp50,000,- and Rp100,000,- were approximately equal to 

£3.5 and £7 respectively.] 

Percentage of Income 
for Mobile Credits 

“Better mobile signal in this village is essential. We can’t have 

Internet cafes, because there’s no supporting infrastructure.” 

“I hope inbuilt browsers on mobiles can do better compression.” 

“Operating systems should be available on every handset, even 

on the low-end or cheap ones. This is good to train users to be 

more knowledgeable. So they can explore more, download and 

install more applications, not just using applications like 

Facebook.” 

“Recently I frequently access Kaskus from laptop, because all 

information can be easily seen. Mobile Web access to Kaskus 

shows less information.” 

Improvement, 
Web Applications or 
Contents, 
Education on Web 
Usage 
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 Interviewee No 346709 

The interviewee was a male teacher in early fifties in Wonosobo village. He 
used the Mobile Web, which was uncommon for people in this age group living 
in Indonesian villages. His job required him to pursue a degree at the Open 
University in Indonesia. The university published announcement and grades on 
the Web. Yet he did not have any computers. Moreover, the nearest Internet 
café was 15 kilometres away from Wonosobo village. Hence, the most possible 
way for him to access the university web site was using the Mobile Web. He had 
a son who was studying computer science at a university in the province 
capital. His son only visited him during holidays or at weekends. He taught his 
father how to use the Mobile Web, although the father struggled to do it. His 
significant quotes are listed in Table 8-8. 

Table 8-8 Quotes from interviewee no 346709 

Quotes Codes 

“I don’t have any computers and the nearest Internet café is 

around 15 kilometres away. So the Mobile Web saves my 

money and time.” 

Economic Benefits, 
Save Time 

“The Mobile Web is the easiest way to access the Open 

University web site to read announcements and check my 

grades.” 

“The Mobile Web also helped me to understand difficult words 

or unfamiliar terms in my coursework. I usually start 

searching from Google.” 

“At the moment the Internet or the Mobile Web is not needed to 

help me teaching. I haven’t found any problems that require 

me to search the solution on the Web.” 

Importance of the 
Mobile Web, 
Web Applications or 
Contents, 
Information 

“I don’t use the Mobile Web for entertainment.” Entertainment 

“I think the Mobile Web is easy to use. I don’t see any 

improvement needed. But I must practice and learn more how 

to do it.” 

Improvement 

“I wish inappropriate contents were not uploaded to the Web, 

because many children also access the Web.” 

Inappropriate Web 
Contents 
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 Interviewee No 346381 

This is a peculiar case, because the participant was a teenager who did not 
fancy the Mobile Web. She lived with her parents in Wonosobo village. Her 
close friends frequently used free 0.facebook, but the interviewee was not 
interested in it. In contrast, she had a web enabled phone, and money for 
mobile credits was not a problem for her. The participant’s important quotes 
are outlined in Table 8-9. 

Table 8-9 Quotes from interviewee no 346381 

Quotes Codes 

“I just don’t like accessing the Web. I’m not interested in the 

Web.” 
Importance of the 
Mobile Web 

“Yes, actually my mobile is Web enabled.” Web Enabled Phones 

“Money is not a problem, because I know that 0.facebook is 

free.” 

“My parents do not strictly limit my mobile credits.” 

Percentage of Income 
for Mobile Credits, 
Mobile Operator 
Services 

“I used my mobile to make calls, send texts and transfer songs 

via Bluetooth. I don’t use my mobile to listen to the radio. I 

don’t use it either to access the Web.” 

Mobile Phone Usage 

“My friends are on Facebook, and they use Facebook to connect 

with other friends.” 

Communication 

 Interviewee No 346660 

This participant was a typical teenager who used the Mobil Web. She was a 
female secondary school student in Wonosobo village. This respondent went to 
the same school as interviewee no 346381. Her family was less privileged than 
participant no 346381. On the contrary, interviewee no 346660 decided to 
embrace the Mobile Web; whilst her friend did not want to try. This respondent 
had a cheap but stylish mobile phone from China as shown Figure 8-7. This 
type of handsets and 0.facebook.com seemed to be driving force for Mobile 
Web adoption among people with limited budget. Her interesting quotes are 
listed in Table 8-10. 
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Figure 8-7 A cheap and stylish Chinese phone that enable Mobile Web usage 

Table 8-10 Quotes from interviewee no 346660 

Quotes Codes 

“I mainly use Facebook. I can express my feelings on status or 

wall, so my friends know what I feel. This makes me happy. I 

think that is the best impact of Facebook on my life.” 

“I can make friends with people from different villages.” 

Communication 

“I never have bad experience on Facebook or the Mobile Web.” Cyber Bullying, 
Inappropriate Web 
Contents 

“Yeah, I spent more credits after I use the Mobile Web. Yet I 

often use free 0.facebook.com. So I don’t spend too much 

money.” 

Waste Money, 
Percentage of Income 
for Mobile Credits, 
Mobile Operator 
Services 

“I start using Facebook just a couple of months ago. I have 

around 77 friends. On average I use Facebook for 30 minutes 

per day.” 

Communication 
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Quotes Codes 

“I wish Mobile Web access can be faster.” Improvement, 
Mobile Networks 

8.2 Interviews in Semi-Urban Areas 

This interview involved 40 people coming from various gender, age groups, 
levels of education and occupations in industrial semi-urban areas. These are 
around 38% of total interviewees. They lived in Panongan and Tigaraksa 
regions in Banten province, which are about 45 kilometres west from central 
Jakarta, the capital city of Indonesia. These regions are around 11 kilometres 
apart. The Google map of Jakarta, Panongan and Tigaraksa is illustrated in 
Figure 8-8. 

In Banten province, in which includes Panongan and Tigaraksa, there were only 
14.25% of households with fixed telephones in 2010 (BPS, 2011). In contrast, 
76.28% of households had mobile phones in the same year. On average, each 
of these households had 2.14 active mobile numbers. Furthermore, there were 
42.19% of population in Banten province who had active mobile numbers in 
2010. This was a lit bit higher than the national percentage (38.05%). 

There were 14.60% of households in Banten province that had computers in 
that year; whereas only 12.45% of population accessed the Internet in the last 
three months. This is far less than Internet penetration in the developing world 
in 2010 (21.1%) as illustrated in Figure 1-1 (ITU, 2011a). 

The Mobile Web also showed its potential in Banten province. The biggest 
portion (49.20%) of Internet users in this area used mobile phones to access 
the Internet in 2010 (BPS, 2011). Two other most popular ways to access the 
Internet were from Internet cafes (39.47%) and homes (35.35%); whilst the 
percentage of Internet access from offices and schools were only 23.27% and 
12.65% respectively. 
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Figure 8-8 Central Jakarta (A), Panongan (B) and Tigaraksa (C) 

There are snapshots from 6 interviews that are discussed in this section. 
Interviewee no 348766 represents a male factory worker with 12-year 
education. He regularly accessed the Web from computers and mobiles. He was 
also a parent who monitored his teenager’s activities on social media especially 
Facebook. Interviewee no 349744 was a female teenager who heavily used 
Facebook and faced cyber bullying. Participant no 348770 was a female 
primary school teacher who intensively used Facebook. She shared her 
personal Facebook usage. In addition, she spoke out teachers’ point of view on 
good and bad experience of children on Facebook. Interviewee no 350600 and 
349484 were women in their thirties, who do not use the Mobile Web for 
extremely different reasons. Lastly, participant no 348805 exemplifies a 
factory worker, who did not fancy the Mobile Web. Nevertheless, his teenage 
daughter frequently used it. 
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 Interviewee No 348766 

Interviewee no 348766 lived in Tigaraksa. He was a male in late thirties. This 
interviewee finished 12-year education. It means he did not continue to college 
or university. He worked in a factory and earned a good living for his family 
with one child.  He frequently accessed the Internet from computers at home 
and in his office, as well as from the Mobile Web. He found out that mobile 
phone was more cost benefit than landline. He cut off landline connection in 
his house. Then his family relied on mobile phones and mobile broadband for 
communication and accessing the Web. These decisions were common in his 
neighbourhood, which emphasizes how potential mobile technologies are.  

Conversation with this participant also reveals his strong influence on how his 
teenage daughter accessed the Web. He taught her how to use it and set some 
rules on Facebook usage. He even regularly logged into and checked his 
daughter’s Facebook. On the other hand, his wife demonstrated no interest in 
the Internet, although the interviewee taught her to use Facebook. Being a 
housewife made her feel not smart enough to embrace new technology. This 
resembles similar view of other housewives in this area, as well as in 
Wonosobo and Pancasila villages. Interesting quotes from the interview is listed 
in Table 8-11. 

Table 8-11 Quotes from interviewee no 348766 

Quotes Codes 

“We unsubscribed our landline in 2007. We don’t need it. 

Almost all residents in this area have disconnected their 

landlines. We’re using mobile phones that are cheaper than 

landlines. In the past, my wife used to call me from a landline 

phone in our house to my office phone or my mobile phone. 

Now if she wants to know what time I’ll be home, she just sends 

me a text. It only costs Rp300,- per text. It’s much cheaper 

than calling me.  

We also found that paying monthly fixed-telephone 

subscription was not cheap. It was Rp38,000,- per month on 

the top of our usage. We’re happier with mobiles, because we 

only pay what we use. There’s no monthly subscription.” 

Landline Decline 
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Quotes Codes 

“Telkom have lost almost their fixed telephone subscribers 

here. Several weeks ago a Telkom van came to our 

neighbourhood. They used a megaphone to persuade residents 

to subscribe to fixed-telephones FOR FREE. There was no 

installation fee. When we subscribe to Telkom landline years 

ago, we had to pay Rp350,000,- for installation. Later it was 

reduced to Rp105,000,-. Recently it became free. But people 

here were not interested in having landline phones. We’re 

happy with mobiles.” 

“We don’t need landlines to access the Internet. We can use the 

Mobile Web or mobile broadband with USB modem plugged into 

our PC or netbook.” 
[Rp300,- are around 2pence. Rp38,000,- were approximately 
equal to £2.5. Rp350,000,- and Rp105,000,- are nearly  £23 
and £7 respectively. 

Telkom is a state owned telecommunication company in 
Indonesia. It has the monopoly of landlines in the country.] 

“I prevent my teenage girl to upload family pictures or her 

pictures on Facebook. I allow her upload pictures of her dolls.” 

“I protect her from cyber bullying. I often check her Facebook 

by logging in using her username.” 

“My wife has no interest in Facebook. She’s been a housewife 

for 13 years. 

[His wife replied, “I’m lazy to be taught on how to use 

Facebook. Mine is already….” She pointed at her brain. This 
implies that being a housewife made her brain lazy to embrace 
new thing like Facebook.] 

“So I’m the one who controls our daughter’s Facebook. I was 

even the one who taught her to use Facebook.” 

Parenting, 
Cyber Bullying, 
Housewife Participation 
in the Mobile Web 

 Interviewee No 349744 

Interviewee no 349744 was a fifteen years old girl in Tigaraksa. She accessed 
the Internet for the first time at an Internet café around four years ago, when 
she was in year five. Her friend took her there. Then she taught the interviewee 
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to play online games and make a Facebook account. These exemplified how 
other teenagers in this research exposed to the web.  

Two years later the interviewee started using the Mobile Web. Since then she 
had been doing it every day. It was much more frequent than her access to the 
Web from computers, which she did only once or a couple of times a week. She 
experienced cyber bullying and needed more tips to safely use the Web. These 
were often faced by other teenage interviewees including a student of a 
teacher in section 8.2.1.3. 

The participant was the only person at her household who used the Mobile 
Web. Her parents had mobiles, but they had not embraced the Mobile Web. Her 
younger brother was twelve years old. He has not used any mobiles. However, 
he played online games at Internet cafes. Important quotes from the interview 
are outlined in Table 8-12. 

Table 8-12 Quotes from interviewee no 349744 

Quotes Codes 

“Computer screens are bigger than mobiles. These make 

reading Web pages on computers are more comfortable and 

easy than on mobiles. Moreover, some settings are more easily 

understood and more complete on computers. For example, 

Facebook settings on mobiles are more difficult and less 

complete on mobiles.” 

[Although the interviewee found that accessing the Internet 
from computers was more comfortable and easy than the 
Mobile Web, she more frequently used the Mobile Web than 
accessed the Web from computers.] 

Improvement, 
Importance of the 
Mobile Web 

“I use Samsung Champ that is comfortable to access the 

Internet.” 
Web Enabled Phones 

“Every month I spend Rp10,000,- per month for AXIS and 

Rp20,000,- for As.” 

[Rp10,000,- were approximately equal to 65pence; whilst 
Rp20,000,- are around £1.30.] 

Percentage of Income 
for Mobile Credits 
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Quotes Codes 

“I have two SIM cards that I use interchangeably. AXIS has 

cheaper tariff, but it provides bad signal quality. I have to go 

upstairs to get signal. As is more expensive, but it has much 

stronger signal. " 

[AXIS SIM cards are provided by Natrindo, which only had 
2.51% of mobile market shares in Indonesia in 2009 (BPS, 
2011). On the other hand, As is a product of Telkomsel with 
almost 50% of the market shares in the same year.]  

Mobile Networks 

“This amount of money is enough for the Mobile Web, because I 

often used free 0.facebook.com.” 
Mobile Operator 
Services, 
Percentage of Income 
for Mobile Credits 

“The Web truly helps me access information. I’m in year 9 and 

in the process to register to year 10 in senior high school. We 

must do online registration via the Internet. I do it from 

computers, not mobiles. This online registration web site is not 

mobile friendly.” 

Improvement, 
Information 

“The Web also helps me find information for my assignments. I 

usually used the Mobile Web for this, not using computers.” 
Information 

 

“Teachers form a Facebook group, and they put 

announcements on this group. They set good privacy for this 

group. So only teachers can write announcements. Yeah, 

almost all of my teachers are on Facebook.” 

“I have 4,500 friends on Facebook. They’re in nearby areas; 

and families live in different provinces.” 

Information, 
Communication 

“Facebook messages help me share my sorrow with friends. 

These make me relieved and entertained.” 
Entertainment 

“Inappropriate Web contents shouldn’t be shared on Facebook. 

These are not good for children using Facebook.” 
Inappropriate Web 
Contents 
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Quotes Codes 

“What should be done to make these inappropriate contents do 

not appear on my Facebook home page?” 
Inappropriate Web 
Contents, 
Improvement, 
Education on Web 
Usage 

“Once my Facebook was hacked, so it couldn’t be protected by 

password. Then people put inappropriate videos and status on 

my wall. Similar things also happened to my friends. I couldn’t 

fix it. So I decided to make a new Facebook account. Then I 

asked my friends to write on their walls that my previous 

Facebook account has been hacked, and I don’t use it anymore. 

I asked their friends to friend with my new account.” 

Cyber Bullying 

“Yeah, we need guidance to more safely use Facebook and 

better set its privacy.” 
Education on Web 
Usage, 
Privacy 

 Interviewee No 348770 

This interviewee is a female primary school teacher in her mid-twenties. In 
2009 she begins accessing the Web from computers at a university, where she 
did training in teaching. Later she worked and lived in Tigaraksa, which is 
about 315 kilometres from her home town.  

She did not have any computers at home, but she had a Web enabled phone. 
Since 2011 she has been using the Mobile Web, which was entertaining to her. 
This enabled her to keep in touch and chat with her families and old friends 
from her home town. What she meant by chatting was updating and 
commenting status on Facebook. Besides, she enjoyed religious and 
inspirational messages shared on Facebook. As a single woman she had plenty 
of spare time after teaching, which she spent by using mobile Facebook.  

Her intensive usage of Facebook on mobiles was also facilitated by a plan 
called ‘Free Facebook Forever’, which was offered by XL mobile operator 
(Kalimas, 2012). Step by step to join this plan are demonstrated in Figure 8-9.  
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Figure 8-9 XL plan for ‘Free Facebook Forever’ (Kalimas, 2012) 

The plan has following terms and conditions: 

 ‘Free Facebook Forever’ is up to 2.5MB. Then the tariff is Rp1,- per KB 
up to 5,000KB. Afterwards it is Rp0.5,- per KB. Rp1,- is about 
0.0067pence. 

 ‘Free Facebook Forever’ is only valid from handset native browsers, 
then open m.facebook.com.  

 ‘Free Facebook Forever’ is not valid for Facebook applications on 
BlackBerry, iPhone, similar applications, or access from computer 
browsers or other browsers such as Opera Mini, Ovi Browser, UC 
Browser.  

 ‘Free Facebook Forever’ is only valid in Indonesia and not abroad. 
 Users must keep their minimum credits Rp250,-, which is 

approximately 1.67pence. 
 Set APN, GPRS and MMS: 
 APN : www.xlgprs.net 
 User name : keep it blank 
 Password : keep it blank 
 Proxy service address : 202.152.240.50 
 Proxy port number : 8080 

 

This participant had a student whose Facebook account was hacked. Then 
someone posted inappropriate videos and status on the student’s wall. It 
embarrassed the student and made her depressed. This echoes cyber bullying, 
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which was also experienced by interviewee no 349744 in section 8.2.1.2. Both 
cases can be the tip of the iceberg, which demands education on Web usage 
especially to children and teenagers. Important snapshots from the interview 
are listed in Table 8-13. 

Table 8-13 Quotes from interviewee no 348770 

Quotes Codes 

“It’s more comfortable to access the Web from computers. 

There’re more contents and applications. I can open Google 

from computers but not from my mobile. There used to be a 

Google icon under Web Service menu on my handset. But now 

it’s gone. I don’t know why. I can only open Facebook.” 

[Although the interviewee found that accessing the Internet 
from computers was more comfortable and easy than the 
Mobile Web, she more frequently used the Mobile Web than 
Web access from computers.] 

Education on Web 
Usage, 
Digital Literacy, 
Importance of the 
Mobile Web 

“It’s Nokia 2700. I can use it to access the Web, but its Web 

menus are not as complete as computers.” 

Web Enabled Phones, 
Education on Web 
Usage, 
Digital Literacy 

“Mobile Facebook is free. I’ve registered to ‘Free Facebook 

Forever’ from XL.” 

“Every 5 days I spend Rp5,000,- for calls, texts and mobile 

Internet. So it’s around Rp30,000,- per month. It’s so cheap, 

isn’t it?” 

[Rp5,000,- were approximately equal to 33pence; whilst 
Rp30,000,- is about £2.] 

Percentage of Income 
for Mobile Credits, 
Mobile Operator 
Services 
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Quotes Codes 

“I just moved in to Tigaraksa. Most of my families and friends 

live far away. So when I feel lonely, I access mobile Facebook. I 

don’t have any computers, and Internet cafes are quite far. 

Facebook on mobile enables me to keep in touch with families 

and old friends from my home town in a comfortable way. If I 

feel upset, I express it on my Facebook status. Then my 

Facebook friends give comments, or I comment on their status. 

These make me relieved, excited and entertained. I even can 

laugh. Ha.. Ha.. Ha..” 

Communication, 
Entertainment, 
Economic Benefits, 
Importance of the 
Mobile Web 
 

“I’m registered to free mobile Facebook and have quite a lot of 

spare time. I sometimes spend too much time on Facebook 

though.” 

Percentage of Income 
for Mobile Credits, 
Mobile Operator 
Services, 
Waste Time 

“(Mobile) Facebook also help me access religious information 

and motivating words that we share among friends.” 
Information 

“Signal quality in this area is not good. XL tariff is cheap, but 

their signal coverage is limited.” 
[Although the signal quality is not satisfying, the interviewee 
still used mobile Facebook every day.] 

Mobile Networks 

“If I need to find teaching materials from the Web, I prefer to 

use computers at school or at Internet cafes, because mobile 

data connection is relatively slow.” 

[Previously the interviewee also mentioned that Web menus on 
her mobile phone were not as complete as on computers.] 

Improvement, 
Importance of the 
Mobile Web 

“Why is it so easy to see inappropriate contents on Facebook? If 

we search something on Facebook, groups with vulgar words 

often appear. These triggers curiosity of children and 

teenagers to know more about the groups.” 

Inappropriate Web 
Contents 

“How technology can solve these problems?” Improvement 

”There should be more educative fun contents for children.” Web Applications or 
Contents 
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Quotes Codes 

“One of my student’s Facebook account was hacked. When she 

made her Facebook account, she was helped by an Internet 

café staff. We were afraid that the staff knew my student’s 

password. Then he abused her Facebook. My student was 

embarrassed and depressed, because her wall was full of 

inappropriate videos and vulgar words. Even her Facebook 

profile picture was changed to something disgusting. She 

couldn’t delete these stuffs, because the password has been 

changed. She swore to me that it wasn’t her, who put horrible 

stuffs on her Facebook.” 

Cyber Bullying, 
Inappropriate Web 
Contents, 
Education on Web 
Usage, 
Digital Literacy 

 

“I suggest parents to keep their eyes on their children’s 

Facebook. Hence, children and teenagers can be safer and 

behave better on Facebook. They tend to use swearing and 

vulgar words on Facebook.” 

Parenting 

 Interviewee No 350600 

This participant was a working mother in her late thirties and lived in 
Tigaraksa. She finished 12-year education, and she did not go to any college 
or university. She found accessing the Web from computers in her office was 
much more comfortable than the Mobile Web. She accessed Facebook, Google, 
emails and Web browsing on her office computers several times a week. Even 
she frequently monitored her child’s Facebook. Although her mobile phone is 
web enabled, smaller screen on mobiles, relatively slow mobile connection, as 
well as responsibilities to look after her family after office hours had put her 
off using the Mobile Web.  

Table 8-14 Quotes from interviewee no 350600 

Quotes Codes 

“I hardly used the Mobile Web. I prefer access the Web from 

computer at my office. I have Nokia X2-1. It’s a Web enabled 

phone with easy menus to various Web applications. However, 

it’s not comfortable to access the Web on small mobile phone 

screens.” 

Improvement, 
Web Enabled Phones, 
Importance of the 
Mobile Web 
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Quotes Codes 

“Besides mobile data connection is very slow. I used Simpati 

from Telkomsel. Once my family wanted us to communicate on 

WhatsApp. I tried to, but it took forever to load. This took my 

mobile credits, but still I couldn’t use WhatsApp. Then I gave 

up.” 

Mobile Networks, 
Improvement, 
Waste Money 

“At home I have many responsibilities to take care of my 

family. Therefore I don’t have time to play around with the 

Mobile Web, especially with slow mobile connection.” 

Housewife Participation 
in the Mobile Web 

“We cut off landline connection in our house, because strangers 

often used to call our landline number asking for my 

husband’s office address. Now all family members use 

mobiles.” 

Landline Decline 

“I’d like mobile connection to be faster and cheaper.” Improvement 

“Can technology prevent children from accessing Web sites 

with inappropriate contents?” 
Improvement, 
Inappropriate Web 
Contents 

 Interviewee No 349484 

This participant was a housewife in her late thirties and lived in Panongan. She 
finished 12-year education. Interviewee no 349484 and 350600 came from the 
same age group and similar ethnic groups. They also achieved the same 
education level; and they lived in nearby areas. Financially, the housewife had 
better life than the working mother, because the housewife’s husband was a 
successful businessman. Both women had Web enabled phones; and they did 
not use the Mobile Web. However, these happened for different reasons. 

Interviewee no 350600 satisfied with Web access at her office. She did not have 
computers at home; and she found that Mobile Web connection in her 
neighbourhood was relatively very slow. Hence, she preferred spending her 
time at home with her family instead of playing around with the Mobile Web.  

In contrast, interviewee no 349484 had huge desire to embrace the Web and 
Mobile Web. She fancied to have independence to be online, because the 
potential of the Web could empower her. However, her husband and teenage 
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son asked her to focus on her responsibilities as a housewife. This might relate 
to her medical history. She just recovered from a long term illness that made 
her almost paralysed. Moreover, they were afraid that the participant might 
ruin her BlackBerry or her son’s netbook settings, if she used these devices to 
access the Web. They decided that she did not need to access the Web by 
herself, because she could ask her son to browse the Web for her. Figure 8-10 
shows the interview with participant no 349484. Interesting quotes from the 
interview are outlined in Table 8-15. 

 

Figure 8-10 Interview with a housewife in Panongan with a Livescribe pen 

Table 8-15 Quotes from interviewee no 349484 

Quotes Codes 

“I have a BlackBerry, I use it to make calls and send texts. 

However, I don’t know how to use it to access the Web. My 

husband and son don’t wanna teach me how to do it. They 

worry I’ll ruin setting on the BlackBerry or my son’s netbook. I 

often feel upset about it. Yeah, I just recovered from long term 

illness that almost made me paralysed.” 

[The researcher asked her son why he did not want to tell her 
mother how to use the Mobile Web. He said that he preferred 
her mother to focus on her responsibilities as a housewife and 
take care of her two children.]  

Web Enabled Phones, 
Education on Web 
Usage, 
Housewife Participation 
in the Mobile Web 
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Quotes Codes 

“I wanna find recipes, information on health, touristic places 

for family holiday and angora cats on the Web. I like cooking 

and we love cats. At the moment I need to ask my son to find 

this information for me from his netbook. He’s very smart and 

literate at accessing the Web.” 

Information 

 Interviewee No 348805 

This participant was a male factory worker living in Panongan. He was finished 
12-year education; and he was in his late thirties. He had a mobile phone, but 
he did not use the Mobile Web. Nonetheless, his teenage daughter was a heavy 
Mobile Web user. 

Table 8-16 Quotes from interviewee no 348805 

Quotes Codes 

“I never access the Web from computers or on mobiles, because 

I don’t understand about it at all.”  

“My daughter is in year 12. She often used the Mobile Web. At 

school she may access the Web from computers.” 

Importance of the 
Mobile Web 

“My daughter often spent too much time on the Mobile Web. My 

wife and I had to limit her time on mobiles. However, we’re 

afraid that she uses the Mobile Web when we’re sleeping. 

Sometimes my wife has to keep my daughter’s mobile phone 

especially during exam period.” 

Waste Time 

“She didn’t ask too much money for mobile credits though. I 

don’t think she wastes money on mobiles.” 
Waste Money 

“I’ve never been on the Web. Nonetheless I heard that there’re 

many inappropriate Web contents. What can technology do 

about it especially to protect children?” 

Inappropriate Web 
Contents, 
Improvement 

8.3 Interviews in Urban Areas 

The researcher interviewed 19 participants in urban areas, which are called 
Greater Jakarta. These are approximately 18% of total interviewees. According 
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to the 2010 national census, the population of Greater Jakarta was nearly 28 
million living in 6,392km2 areas (BPS, 2010). Therefore, this region is very 
crowded with the population density 4,374. Residences of the interviewees are 
illustrated in Figure 8-11. 

Jakarta is the most developed region in Indonesia. Nonetheless, the 
percentages of households having landlines are not high. In 2010, there were 
only 27.35% of households in Jakarta with landlines. The national percentage 
was much lower, which was just 9.46%. Moreover, the landline penetration had 
been decreasing since 2007. 

In contrast, mobile penetration is very high in Jakarta. In 2010, 93.02% 
households in Jakarta had mobile phones; whilst the national percentage was 
72% (BPS, 2011). Each of this household in Jakarta had 2.64 active mobile 
numbers; whereas on average each Indonesian household had 1.95 active 
mobile numbers. It was also reported that 65.64% population in Jakarta had 
active mobile cellular numbers in 2010. Nationwide there was only 38.05% 
Indonesians with active mobile numbers in the same year. 

 

Figure 8-11 Residences of interviewees in Greater Jakarta 
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Even in the most developed area in Indonesia, there were only 25.75% of 
households having computer in 2010. Furthermore, the national percentage of 
households with computers was only 10.82%. In the same year Internet 
penetration in Jakarta was 26.73%. It was slightly higher than the penetration 
in the developing world (21.1%) as demonstrated in Figure 1-1 (ITU, 2011a). In 
this research, it was only Jakarta whose Internet penetration was closer, even 
higher, than the penetration in developing economies reported by the ITU. 
Nationwide there were only 10.92% of population, who had accessed the 
Internet in the last three months (BPS, 2011). The penetration in rural Lampung 
was just 3.29% and in semi-urban Banten was 12.45%. 

The Mobile Web in Greater Jakarta showed huge potential, which was similar to 
other areas in this fieldwork. In 2010, there were 53.11% of Internet users in 
Jakarta who used the Mobile Web in the last three months (BPS, 2011). The 
second most popular place to access the Internet was from homes (42.35%), 
which were followed by Web access from Internet cafes (36.28%), offices 
(31.76%) and schools (8.40%). The national data also demonstrated that the 
Mobile Web was dominant (51.25%). This was followed by access from Internet 
cafes (47.34%), homes (24.25%), offices (19.30%) and schools (14.78%). 

This section discusses snapshots of three interviewees. They are a 
commissioner of the major mobile operator (interviewee no 377001), a 
researcher in the Mobile Web (interviewee no 353167) and a young Mobile Web 
developer (interviewee no 352826). These types of interviewees are very much 
different from interviewees in rural Lampung and semi-urban Banten. They can 
only found in urban areas like Greater Jakarta.  

 Interviewee No 377001 

Interviewee no 377001 was a commissioner at Telekomunikasi Indonesia or 
Telkom. Telkom were the biggest and the oldest telecommunication company 
in Indonesia. The Government of the Republic of Indonesia owned the major 
shares; whilst the rest of Telkom shares are traded on stock markets (Telkom, 
2012a). 

Telkom were the main shareholder of Telekomunikasi Seluler or Telkomsel, 
which were the leading mobile cellular operator in Indonesia (BPS, 2011; 
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Telkom, 2009). Telkom had 65% of Telkomsel shares; and Singapore Telecom 
Mobile (SingTel Mobile) held another 35% (Telkom, 2012b). Telkomsel claimed 
that in June 2010 the company had 88.3 million subscribers among 237.6 
million Indonesia populations (BPS, 2010). In the same year Telkomsel had 
44.51% of mobile market share in Indonesia as demonstrated in Figure 8-12 
(BPS, 2012). The company have built 34,000 Base Transceiver Stations covering 
95% of Indonesian population area (Telkom, 2012b). In August 2012, 
Telkomsel’s net revenue was Rp10trillions,- or £667millions, which indicated 
23% growth (Telkom, 2012c). 

 

 

Figure 8-12 Mobile market shares in Indonesia in 2010 (BPS, 2012) 

The high penetration of mobile subscriptions in Indonesia (98 per 100 
inhabitants) in 2011 could motivate mobile operators to provide better 
networks (World Bank, 2012). Interviewee no 377001 mentioned a plan to 
expand WiFi access to Telkomsel customers with a project called Indonesia 
WiFi (Indonesia WiFi, 2012). 

This plan had to be supported by more affordable mobile phones with WiFi 
connectivity. In November 2011 Nokia released Asha series for emerging 
market (Nokia, 2011). The simplest one was Nokia Asha 200 priced £50 in 
Indonesia (Nokia, 2013). The highest end was Nokia Asha 303, which costed 
£100. The cheapest one with WiFi-enabled feature was Nokia Asha 302 priced 
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£80. This was approximately equal to 40% of monthly minimum wage in 
Jakarta (Aktual, 2013). 

Interviewee no 377001 also discussed ecosystem of mobile application 
development in Indonesia, which showed parts of digital ecosystem in Figure 
2-11. Telkom provided labs and infrastructure in Bandung in West Java 
province. The place was called Bandung High Tech Valley to facilitate mobile 
application developers, who played essential roles in the community of mobile 
applications. Besides, he explained problems faced by Telkom to offer online 
payment service called Delima. Important interview snapshots with interviewee 
no 377001 are outlined in Table 8-17.  

Table 8-17 Quotes from interviewee no 377001 

Quotes Codes 

Bandwidth demanding has been very high. Hence, Telkomsel 

plans to combine mobile network with WiFi. We call this project 

WiFi 2012. This WiFi connection will complement bandwidth 

provided by mobile networks. 

Mobile Networks 

“Telkomsel contributed around 70% revenue to Telkom. Hence 

Telkomsel are our major or significant business unit.” 

“Every year we lost Rp1trillion,- from landlines. We’ve worked 

hard to utilise our current landline infrastructure to deliver 

media and edutainment contents. For example we pumped IP 

TV on it. However, this doesn’t take off well. We realised that 

these should also be available on mobiles, because major 

portions of our market are on mobiles not fixed lines. This IP 

TV should be in lighter version and accessible on mobiles.” 

[Rp1trillion,- were approximately equal to £67millions] 

Importance of Mobiles 
in Telecommunication 
Business 

Telkomsel does not have any divisions that particularly develop 

or sell Web applications. However, we facilitate an ecosystem 

for mobile applications by providing labs and infrastructure in 

Bandung, West Java, as part of our company social 

responsibilities. It is called Bandung High Tech Valley. In 

Bandung our company also takes part in running a university 

that focuses on ICT. 

Web Applications or 
Contents, 
Ecosystem for Mobile 
Application 
Development 
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 Interviewee No 353167 

Interviewee no 353167 held a PhD degree in computer science. His main 
interest was pervasive computing, which included mobile application 
development. He led a team at the University of Indonesia to build educational 
could and social networking, which were accessible from on Android mobiles. 
This project was called Hoodemia (http://www.hoodemia.com/), which was the 
neighbourhood of academia (Karimuddin, 2011). Interesting interview 
snapshots with interviewee no 353167 are outlined in Table 8-18. 

Table 8-18 Quotes from interviewee no 353167 

Quotes Codes 

At the University of Indonesia we offered courses, which supported 

students to get involved in mobile application developments. These 

courses includes “Mobile Technologies“, “Games Development”, 

“Technopreneurship“, as well programming and software engineering 

courses. 

Ecosystem for Mobile 
Application 
Development 

Nokia ran a competition to encourage mobile application development 

on Nokia platform among university students with reasonable 

amount of prizes. The quality of the applications was pretty good.  

[The competition was called Nokia DevStart Competition in 
September 2011. The participants came from various cities in 
Indonesia, such as Surabaya, Yogyakarta, Bandung and Jakarta 
(Baskoro, 2011).] 

It is not easy for us to provide online payment services. Our 

competitors are well established bank. We have a product 

called Delima for online payment. However, money transfer 

regulation stopped us from delivering Delima to our customers. 

[Information on Delima is available on Telkom, 2011.] 

Ecosystem for Mobile 
Application 
Development, 
Policy 
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Quotes Codes 

I lead the Hoodemia group. We developed mobile applications for 

social networking among academia. It is run on Android mobiles, 

which seems to be used by our main target users. The monetisation 

follows Facebook approach. We’re trying to get money from 

advertisements on Hoodemia. 

Web Contents or 
Application 

 

 Interviewee No 352826 

Interviewee no 352826 was a university student studying computer science at 
the University of Indonesia. He and his friends won a Web development 
competition. They developed a Web-based dictionary for Indonesian traditional 
language. Recently they had passion in mobile application development. 
Hence, the dictionary was being developed for mobile platform. Important 
interview snapshots with interviewee no 353826 are outlined in Table 8-19. 

Table 8-19 Quotes from interviewee no 352826 

Quotes Codes 

There are monthly meetings in restaurants nearby our 

campus. Mobile applications developers, mobile industries, 

investors and journalists come to the meeting and share their 

stories. We can network with them and start collaboration to 

develop and market mobile apps. 

Ecosystem for Mobile 
Application 
Development 

Our campus run a competition for high school students to 

develop mobile applications. I was in charge organising the 

competition. We hoped this event raises more interest among 

teenagers to develop mobile apps.  

Nokia has conducted thorough study on mobile market in 

Indonesia. They often organised mobile game competition. 

Nokia also starts collaboration with mobile operators to 

provide payment for Nokia mobile apps on Ovi Store. Hence, 

consumer can pay mobile apps from their mobile credits. 
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8.4 Chapter Summary 

This chapter illustrates interviews in rural, semi-urban and urban areas in 
Indonesia. The transcriptions of these interviews were associated with themes, 
which were coded according to 18 sub-components or indicators of the 
MMWUDW as demonstrated in Figure 6-2. The codes are listed as follows: 

1. Mobile Networks 
2. Web Enabled Phones 
3. Web Applications or Contents 
4. Mobile Operator Services 
5. Percentage of Income for Mobile Credits 
6. Literacy 
7. Digital Literacy 
8. Frequency of Mobile Web Usage 
9. Communication 
10. Social Cohesion 
11. Information 
12. Empowerment 
13. Entertainment 
14. Economic Benefits 
15. Waste Money 
16. Waste Time 
17. Improvement  
18. Cyber Bullying  

 

In addition, there were other themes which were revealed in the interviews. 
These new themes were labelled with the following new codes: 

1. Ecosystem for Mobile Application Development 
2. Education on Web Usage 
3. Facebook Addiction 
4. Housewife Participation in the Mobile Web 
5. Importance of the Mobile Web 
6. Importance of Mobiles in Telecommunication Business 
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7. Inappropriate Web Contents 
8. Landline Decline 
9. Mobile Phone Usage 
10. Parenting 
11. Policy 
12. Portability of the Mobile Web 
13. Privacy 
14. Save Time 
15. Security 

 

Ecosystem for mobile application development were associated with quotes 
from interviewees in Greater Jakarta. These included a commissioner of Telkom 
(interviewee no 377001), a researcher in the Mobile Web (interviewee no 
353167), as well as a young Mobile Web developer (interviewee no 352826). 
Initiatives from Telkom to set up Bandung High Tech Valley, courses and 
research related to mobile application development run by the University of 
Indonesia, as well as competitions organised by Nokia encouraged ecosystem 
for mobile application development in Indonesia. Nonetheless, there were still 
problems to widely launch online payment such as Delima from Telkom, due to 
oppositions from Indonesian banks. Easy, safe and secure online payment is 
necessary to reassure Mobile Web users such as interviewee no 346382 to do 
online shopping. These interviews indicate the importance to negotiate this 
issue among policy makers and Mobile Web stakeholders, such as Ministry of 
Finance, banking industries, Ministry of ICT, Ministry of Justice, the parliament, 
mobile operators, Mobil Web service and content providers. 

Less reliable and poor quality of mobile networks were commonly reported by 
the interviewees. As a consequence, they cried out for quality improvement of 
mobile networks. A plan from Telkomsel to provide WiFi networks for Mobile 
Web users seems to be a promising improvement. This was discussed by 
interviewee no 377001. On the other hand, this plan must be supported by 
affordable Web enabled phones with WiFi capability.  

The Interviews with Mobile Web users in rural areas confirmed the importance 
of the Mobile Web in places, where alternative Internet connection was rare. An 
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example is interviewee no 346709, who acknowledged that using the Mobile 
Web saved his time and money. In addition, portability of mobile phones made 
Mobile Web users comfortable to access the Web wherever they wanted, such 
as in bed and on the go. This was mentioned by interviewee no 346091. 

Interviewee no 348766 and 350600 explained the decline of landline 
subscriptions as mentioned in ITU reports (ITU, 2012; 2011a; 2010b; 2009). 
This demonstrates that less coverage of landlines does not always mean less 
access to the Internet. Both interviewees decided to stop their landline 
subscriptions, because mobile phone and mobile broadband tariffs were 
considered to be more affordable and flexible than landline and fixed 
broadband tariffs. 

Easiness to set up Web enabled phones to access the Internet and good offers 
from mobile operators were services from mobile operators that increased 
Mobile Web uptake. Interviewee no 348770 enjoyed ‘Free Facebook Forever’ 
from XL mobile operator. Besides, Zero Facebook or Nol Facebook was 
frequently used by interviewee no 346145 and 346660. They did not mind to 
use text only version of Facebook as long as they could use it for free. 
BlackBerry plan also encouraged Mobile Web users to adopt the Mobile Web. 
Examples are interviewee no 346382 and 348390. As a results of these offers, 
the interviewees counted their expenses on using the Mobile Web as affordable 
and reasonable. 

Mobile Web usage empowered less privileged people with strong desire to 
actively take part in information society and to maintain social cohesion. This 
was clearly shown in the conversation with interviewee no 347659. His 
aspiration to join a political party was hindered by his economic barriers. 
Nonetheless, joining Facebook groups on corruption eradication and other 
political movements were possible alternatives for him. Interviews with 
participant no 346145, 347659 and 346926 also illustrated how information 
access on the Mobile Web empowered people. 

Most quotes related to economic benefits were on saving travelling money, 
because the interviewees did not have to travel kilometres away to find nearest 
Internet cafes just to access the Web. Examples are interviews with participant 
no 346709 and 348770. On the other hand, two entrepreneurs said that 
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Mobile Web usage did not help their business to earn more money. These were 
mentioned in the interviews with participant no 346091 and 346112. 
Interviewee no 346382 managed to sell his car by advertising it to his 
Facebook friends. However, it only happened once and he did not do it as a 
business. It was only interviewee no 347409, who admitted that the Mobile 
Web supported his business, although it only occurred in small scale. 

Education on web usage is suggested as a potential solution to deal with cyber 
bullying, which was caused by less digital literacy among young Mobile Web 
users. Examples were their inabilities to create their email addresses, user 
names and passwords on social networking sites. These were mentioned by a 
female teenager (interviewee no 349744) and a student of interviewee no 
348770. Less knowledge on privacy settings on social media sites was another 
problem faced by Mobile Web users. Education on how to properly set privacy 
on users’ social media accounts could prevent cyber bullying. 

Housewife participation in the Mobile Web and parental guide could also 
provide solutions to cyber bullying and access to inappropriate Web contents, 
because traditionally it is mothers or grandmothers who commonly nurture 
children in developing countries. Therefore, low participation of housewives in 
using the Mobile Web indicates a big loss of potential to protect young people 
from being bullied on the Web. 

Addiction to Facebook was admitted by a male participant in early thirties 
(interviewee no 347659) and a female participants in early twenties 
(interviewee no 346926). Both participants lived in rural areas in Lampung 
province, although they did not come from the same village. Both of them said 
that the addiction stopped because their Web enabled mobile phones were 
broken. They could not figure out any other ways that could help them to stop 
their addiction to Facebook. These two interviewees might only show the tip of 
the iceberg. Hence, it would be interesting to conduct a research on Facebook 
addiction. 

Interview data were later processed in SEM together with questionnaire data. 
The SEM analysis, which includes interview data, is presented in section 9.2 
and Appendix D. Then in Chapter 11 interview data are also discussed together 
with results from SEM and questionnaire data.  
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9. Structural Equation Modelling (SEM) 

The Model of Mobile Web Uptake in the Developing World (MMWUDW) is a 
hypothesised theoretical model. Chapter 3 explained that the MMWUDW was 
constructed as a result of the literature review, pilot study in Kenya and expert 
reviews. SEM has a confirmatory approach, and tests a theory based model 
with observed data (Bian, 2011; Byrne, 2010; Hair et al., 2010; Lei and Wu, 
2007). This chapter discusses how SEM tested the MMWUDW using data from 
questionnaires and interviews in Indonesia. 

Firstly, the MMWUDW was specified as an input graph for SEM. Secondly, this 
input graph was loaded with data from the questionnaires and interviews, 
which were examined in chapters 7 and 8 respectively. Thirdly, the SEM 
analysis generated results, such as significant and non-significant factors and 
indicators in the MMWUDW. 

9.1 Model Specification 
Figure 9-1 demonstrates how the MMWUDW in Figure 6-2 was specified in an 
input path diagram using IBM® SPSS® Analysis of Moment Structures (Amos) 
(Arbuckle, 2010; Byrne, 2010; Hair et al., 2010). The MMWUDW sub-
components, which were measured by questionnaires or interviews, were 
considered to be observed or measured variables or indicators. These 
indicators are represented by rectangles in the path diagram.  

On the other hand, there were components of the MMWUDW that were not 
directly measured, such as Mobile Web Maturity, Uptake and Impact. In SEM 
these were called unobserved latent variables or factors, which were linked to 
observed variables to make these latent variables measureable (Byrne, 2010; 
Hair et al., 2010). These unobserved variables are illustrated in ellipses and 
circles. Furthermore, every observed variable has a measurement error; and 
each endogenous latent variable has a residual. Errors and residuals are 
considered to be unobserved variables. There are eighteen measurement 
errors and two residuals in Figure 9-1. 
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Figure 9-1 Input path diagram 
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SEM has a constraint that one factor loading for each unobserved variable or 
factor must be set to 1 in order for the model to be identified (Arbuckle, 2010; 
Byrne, 2010; Hair et al., 2010; Albright and Park, 2009; Lei and Wu, 2007). A 
factor loading is a regression weight of the path from an unobserved latent 
variable or factor. Consequently, the factor loading of each error or residual 
was set to 1. This constraint was also applied to one factor loading of Mobile 
Web Maturity, Mobile Web Uptake and Mobile Web Impact. Further explanations 
were provided in Appendix E. 

9.2 Data Specification and Indicator Measurements 
The questionnaire and interview data from 103 participants in Indonesia were 
processed into a Microsoft Excel spread sheet in order to calculate the values 
of observed variables or indicators. There were one-to-one relationships 
between the columns in the spread sheet and indicators of the MMWUDW in 
the input diagram. The values of these indicators were loaded with data from 
the corresponding columns in the spread sheet. 

The processes to associate the questions in the questionnaire or interview with 
the indicators of the MMWUDW are explained in Appendix D. The first column 
in Table D-1, D-2 and D-3 shows the indicators of the MMWUDW. The second 
column in these three tables indicates whether the indicators were measured in 
the questionnaire (Q) or interview (I). 

The third column in Table D-1, D-2 and D-3 demonstrates the questions that 
were either directly or indirectly used to measure associated indicators. It also 
lists possible answers of each question in scales 1 to 6 or 1 to 5. If the 
questions were asked in the questionnaire, the answers in the scales were 
directly given by the participants. On the contrary, if the questions were related 
to an abstract concept or something difficult to measure, the researcher 
indirectly asked the questions in the interview. 

An example is the question on empowerment in Table D-3. What the 
researcher would like to know from the interviewees was: 

“How much do you agree that the Mobile Web empower your life?” 
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The meaning of empowerment was not easily understood by most participants. 
Therefore, in the interview the researcher asked the interviewees on how the 
Web brought impact on various aspects in their lives. The researcher also 
mentioned examples, which showed how the Web could empower people. This 
triggered the interviewees to share their experiences on how the Web had 
empowered them. As a result, the researcher could measure how much the 
Web empowered each interviewee in a scale from 1 to 6 as follows: 

1. Do not know because I never experience it 
2. Strongly disagree 
3. Disagree 
4. Neither agree or disagree 
5. Agree 
6. Strongly agree 

 

In order to ensure consistency in the measurement, the researcher listened to 
all interviews before she did the measurements from the interviews. Moreover, 
the researcher asked Miss Dade Nurjanah to become a second coder. She was 
an Indonesian PhD student in the lab with an experience doing qualitative 
research in her PhD. Hence, she was capable to code the interviews. There were 
three interviews representing participants from different locations, which were 
chosen to be double coded. These are interviews with participant no 346112 
from Wonosobo village in Lampung province, participant no 348756 from an 
industrial area in Banten province and participant no 352837 from the Special 
Capital Region of Jakarta. Measurements conducted by the researcher and the 
second coder were compared and discussed to set up a guideline of 
measurements. Then the guideline was used by the researcher to check 
previous measurements on all other interviews. These steps were applied to all 
indicators measured in the interviews. 

Different examples are questions on participants’ monthly income or pocket 
money, as well their monthly spend on mobile credits. These are shown in the 
third column in Table D-1. These questions were directly answered by the 
participants in the questionnaire. The participants themselves chose values 
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from 1 to 6 that best represented their income or pocket money. Possible 
answers for this question are listed as follows: 

1. For income from Rp100,000,- up to Rp500,000,- 
2. For income from Rp500,001,- up to Rp1,000,000,- 
3. For income from Rp1,000,001,- up to Rp2,000,000,- 
4. For income from Rp2,000,001,- up to Rp5,000,000,- 
5. For income from Rp5,000,001,- up to Rp10,000,000,- 
6. For income more than Rp10,000,000,- 

 

Then the values of variable INCOME were calculated from participants’ answers 
to determine estimated income of the participants. 

1. If the participants chose 1 that represents income from Rp100,000,- up 
to Rp500,000,-, then the value of variable INCOME was estimated by 
calculating (100,000+500,000)/2.  

2. If the participants chose 2 that represents income from Rp500,001,- up 
to Rp1,000,000,-, then the value of variable INCOME was estimated by 
calculating (500,000+1,000,000)/2. 

3. If the participants chose 3 that represents income from Rp1,000,001,- 
up to Rp2,000,000,-, then the value of variable INCOME was estimated 
by calculating (1,000,00+2,000,000)/2. 

4. If the participants chose 4 that represents income from Rp2,000,001,- 
up to Rp5,000,000,-, then the value of variable INCOME was estimated 
by calculating (2,000,00+5,000,000)/2. 

5. If the participants chose 5 that represents income from Rp5,000,001,- 
up to Rp10,000,000,-, then the value of variable INCOME was estimated 
by calculating (5,000,000+10,000,000)/2. 

6. If the participants chose 6 for income greater than Rp10,000,001,-, 
then then the value of variable INCOME was estimated by calculating 
(10,000,000+20,000,000)/2. 

 

The participants also directly answered a question on the amount of money 
that they spent in a month on mobile credits for all active SIM cards they used. 
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Possible answers for this question are listed as follows: 

1. For mobile credits less than Rp50,000,- 
2. For mobile credits from Rp50,001,- up to Rp100,000,- 
3. For mobile credits from Rp100,001,- up to Rp200,000,- 
4. For mobile credits from Rp200,001,- up to Rp500,000,- 
5. For mobile credits from Rp500,001,- up to Rp1,000,000,- 
6. For mobile credits more than Rp1,000,000,- 

 

Then the values of variable CREDITS were calculated from participants’ answers 
to determine estimated values of participants’ spend on mobile credits per 
month. 

1. If the participants chose 1 that represents mobile credits less than 
Rp50,000,-, then the value of variable CREDITS was estimated by 
calculating 50,000/2.  

2. If the participants chose 2 that represents mobile credits from 
Rp50,001,- up to Rp100,000,-, then the value of variable CREDITS was 
estimated by calculating (50,000+100,000)/2. 

3. If the participants chose 3 that represents mobile credits from 
Rp100,001,- up to Rp200,000,-, then the value of variable CREDITS was 
estimated by calculating (100,000+200,000)/2. 

4. If the participants chose 4 that represents mobile credits from 
Rp200,001,- up to Rp500,000,-, then the value of variable CREDITS was 
estimated by calculating (200,000+500,000)/2. 

5. If the participants chose 5 that represents mobile credits from 
Rp500,001,- up to Rp1,000,000,-, then the value of variable CREDITS 
was estimated by calculating (500,000+1,000,000)/2. 

6. If the participants chose 6 for mobile credits greater than 
Rp1,000,000,-, then then the value of variable INCOME was estimated 
by calculating (1,000,000+2,000,000)/2. 

 

Lastly, the fourth column presents some calculations to generate values of 
aggregated observed variables, which were derived from more than one 
question in the questionnaire. An example is an indicator called Percentage of 
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Income for Mobile Credits. Its values were calculated using the following 
formula: 

PERCENTAGE OF INCOME FOR MOBILE CREDITS = (CREDITS/INCOME)*100% 

The similar procedures were applied to measure Digital Literacy in Table D-1 
and Economic Benefits in Table D-3. 

9.3 SEM Analysis 
Once the input diagram was ready and loaded with data from the spread sheet, 
Amos ran the SEM analysis. This process generated estimates and output 
diagrams, as well as model fit indices. Section 9.3.1 describes the 
unstandardised estimates of the model. Standardised estimates are discussed 
in section 9.3.2; and model fit is explained in section 9.3.3. 

 Unstandardised estimates 
In Table 9-1 the test statistic is the Critical Ratio (CR) or z-statistic. CR is 
calculated by dividing the regression weight or parameter estimate by its 
Standard Error (SE) (Bian, 2012; Byrne, 2010; Lei and Wu, 2007). Appendix E 
stated that, if an absolute value of a CR is greater than 1.96, then the 
estimated path is considered significant at the 0.05 probability level (two-
tailed). Three asterisks (***) in the p-value column suggest that the estimated 
path is significant at the 0.001 probability level (two-tailed). Moreover, two 
asterisks (**) indicate that the estimated path is significant at the 0.01 
probability level (two-tailed). 

Table 9-1 Unstandardised regression weights  

  Estimate S.E. C.R. P 
MW Uptake  MW Maturity 1.41 0.18 7.71 *** 
MW Impact  MW Uptake 0.69 0.09 7.71 *** 
Frequency of MW 
Usage 

 MW Uptake 1.00    

Digital Literacy  MW Maturity 0.50 0.15 3.39 *** 
Literacy  MW Maturity -0.22 0.15 -1.47 0.14 
Percentage of Income 
for Mobile Credits 

 MW Maturity 3.65 1.33 2.74 ** 

Mobile Operator 
Services 

 MW Maturity 1.54 0.18 8.43 *** 
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  Estimate S.E. C.R. P 
Web Applications or 
Contents 

 MW Maturity 1.32 0.16 8.13 *** 

Web-Enabled Phones  MW Maturity 1.00    

Mobile Networks  MW Maturity -0.00 0.07 -0.02 0.98 
Communication  MW Impact 1.21 0.16 7.72 *** 
Social Cohesion  MW Impact 0.68 0.09 7.64 *** 
Information  MW Impact 1.00    

Empowerment  MW Impact 0.78 0.10 7.44 *** 
Entertainment  MW Impact 1.28 0.16 7.92 *** 
Economic Benefits  MW Impact 0.81 0.16 5.17 *** 
Waste Money  MW Impact 0.76 0.14 5.28 *** 
Waste Time  MW Impact 0.85 0.15 5.77 *** 
Improvement  MW Impact 0.85 0.12 7.45 *** 
Cyber Bullying  MW Impact 0.63 0.13 4.94 *** 
 

In Table 9-1 the absolute values of two CRs are less than 1.96. They are on a 
path from Mobile Web Maturity to Literacy, and another path from Mobile Web 
Maturity to Mobile Networks. These indicate that both paths are not 
significantly different from zero at the 0.05 level (two-tailed). The non-
significant paths are printed in bold in Table 9-1 and they are illustrated by 
dashed lines in Figure 9-2. It is suggested that both paths are deleted from the 
MMWUDW (Hair et al., 2010). 

Table 9-1 reveals that Amos cannot measure the SEs, CRs and p-values of 
three paths. They are the paths from Mobile Web Uptake to Frequency of 
Mobile Web Usage, from Mobile Web Maturity to Web-Enabled Phones and from 
Mobile Web Impact to Information. These are the consequences of a constraint 
to define factor loadings to 1 in its input path diagram, as demonstrated in 
Figure 9-1 (Arbuckle, 2010; Byrne, 2010; Hair et al., 2010; Albright and Park, 
2009; Lei and Wu, 2007). Figure 9-2 also shows that the factor loadings of 
these three paths are equal to 1. 
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Figure 9-2 Unstandardised output path diagram 
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In Table 9-1, the p-value of a path from Mobile Web Maturity to Percentage of 
Income for Mobile Credits is indicated by two asterisks (**). This suggests the 
regression weight for Mobile Web Maturity in the prediction of Percentage of 
Income for Mobile Credits is significantly different from zero at the 0.01 level 
(two-tailed). The other p-values are represented by three asterisks (***). These 
indicate the estimated regression weights of all the other paths are 
significantly different from zero at the 0.001 level (two-tailed). All the 
significant paths are represented by thick lines in Figure 9-2. 

In addition to the unstandardised regression weights presented in Table 9-1 
and Figure 9-2, Amos also produced the standardised regression weights 
shown in Table 9-2 and Figure 9-3. These are used to examine the factor 
loadings of all the significant paths. 

 Standardised estimates 

The absolute values of the standardised estimates of factor loadings are 
supposed to be at least 0.5 (Bian, 2011; Hair et al., 2010; Lei and Wu, 2007). 
Ideally, they are 0.7 or higher. These suggest the indicators converge to a 
factor or latent variable. Further explanations were offered in Appendix E. 

Table 9-2 Standardised regression weights 

  Estimate 
MW Uptake  MW Maturity 0.99 
MW Impact  MW Uptake 0.89 
Frequency of MW Usage  MW Uptake 0.82 
Digital Literacy  MW Maturity 0.35 
Literacy  MW Maturity -0.15 
Percentage of Income for Mobile 
Credits 

 MW Maturity 0.28 
Mobile Operator Services  MW Maturity 0.89 
Web Applications or Contents  MW Maturity 0.85 
Web-Enabled Phones  MW Maturity 0.71 
Mobile Networks  MW Maturity -0.00 
Communication  MW Impact 0.75 
Social Cohesion  MW Impact 0.74 
Information  MW Impact 0.76 
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  Estimate 
Empowerment  MW Impact 0.72 
Entertainment  MW Impact 0.76 
Economic Benefits  MW Impact 0.52 
Waste Money  MW Impact 0.53 
Waste Time  MW Impact 0.57 
Improvement  MW Impact 0.72 
Cyber Bullying  MW Impact 0.50 
 
Table 9-2 shows that most paths in the MMWUDW have high factor loadings. 
Nevertheless, there are four low loadings that are printed in bold. These 
correspond to the paths from Mobile Web Maturity to Digital Literacy, Literacy, 
Percentage of Income for Mobile Credits and Mobile Networks. Their paths are 
illustrated by dashed lines in Figure 9-3. These low loadings lead to a 
suggestion that their paths should be dropped from the MMWUDW (Hair et al., 
2010). 

The paths from Mobile Web Maturity to Literacy and Mobile Networks were 
detected to be not statistically significant with respect to their CRs, as shown 
in Table 9-1. Two other low loadings have significant p-values. However, their 
loadings are less than 0.5. Obtaining the lowest loadings mean these four 
paths have the least standardised regression weights (R2), as illustrated in 
Figure 9-3. Mobile Web Maturity hardly explains the variation in Mobile 
Networks, whereas nearly all the variation in Mobile Networks is error variance 
(error1). Moreover, Mobile Maturity only justifies 2%, 8% and 12% of the 
variance in Literacy, Percentage of Income for Mobile Credits and Digital 
Literacy. The rest of the variance is error variance, which is represented by 
error6, error5 and error7 respectively. 

Low factor loadings indicate discrepancies between the MMWUDW as a theory 
based model and the data. The mixed methods provided the results in Chapter 
7 and findings in Chapter 8, which can explain the discrepancies. These are 
discussed in Chapter 11. 
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Figure 9-3 Standardised output path diagram 
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Despite four low factor loadings, Table 9-2 and Figure 9-3 demonstrate that 
Mobile Web Maturity has three paths with very strong factor loadings. These 
are the paths to Web-Enabled Phones (0.71), Web Applications or Contents 
(0.85) and Mobile Operator Services (0.89). In other words, the availability of 
Web-enabled phones, Web applications or contents that are related to users, 
as well as encouraging services from mobile operators are significant 
indicators of Mobile Web Maturity. 

A standardised regression weight of 0.82 from Mobile Web Uptake to 
Frequency of Mobile Web Usage indicates that the frequency is a strong 
indicator of the uptake. As Mobile Web Uptake grows by 1 standard deviation, 
Frequency of Mobile Web Usage is expected to go up by 0.82 standard 
deviations. Figure 9-3 shows that there is 68% of the variance in Frequency of 
Mobile Web Usage that is accounted for by Mobile Web Uptake. Consequently, 
the remaining 32% of the variance in the frequency is error variance (error8). 

All indicators of Mobile Web Impact are adequate. The strongest indicators and 
their factor loadings are Information (0.76), Entertainment (0.76), 
Communication (0.75), Social Cohesion (0.74), Empowerment (0.72) and 
Improvement of the Mobile Web (0.72). Other indicators of Mobile Web Impact 
are also acceptable, although they have lower factor loadings. They are Waste 
Time (0.57), Waste Money (0.53), Economic Benefits (0.52) and Cyber Bullying 
(0.50). Chapter 11 discusses the interview findings in Chapter 8, which 
elaborates instances of this impact. 

The structural model in Figure 9-3 consists of a path from Mobile Web 
Maturity to Mobile Web Uptake, and another path from Mobile Uptake to 
Mobile Web Impact. Their factor loadings are 0.99 and 0.89 respectively, which 
are very high. Mobile Web Maturity explains the 97% variance of Mobile Web 
Uptake, whilst the remaining 3% of Mobile Web Uptake’s variance is accounted 
for by residual1. Furthermore, the 80% variance of Mobile Web Impact is 
described by Mobile Web Uptake. The other 20% of Mobile Web Impact’s 
variance is accounted for by residual2. 
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Table 9-2 and Figure 9-3 can be represented by the following equations 
(Bollen and Noble, 2011; Hair et al., 2010; Vinzi and Trinchera, 2008): 

1. Web-Enabled Phones = 0.71 Mobile Web Maturity + error2 
2. Web Applications or Contents = 0.85 Mobile Web Maturity + error3 
3. Mobile Operator Services = 0.89 Mobile Web Maturity + error4 
4. Frequency of Mobile Web Usage = 0.82 Mobile Web Uptake + error8 
5. Communication = 0.75 Mobile Web Impact + error9  
6. Social Cohesion = 0.74 Mobile Web Impact + error10 
7. Information = 0.76 Mobile Web Impact + error11 
8. Empowerment = 0.72 Mobile Web Impact + error12 
9. Entertainment = 0.76 Mobile Web Impact + error13 
10. Economic Benefits = 0.52 Mobile Web Impact + error14 
11. Waste Money = 0.53 Mobile Web Impact + error15 
12. Waste Time = 0.57 Mobil Web Impact + error16 
13. Improvement = 0.72 Mobile Web Impact + error17 
14. Cyber Bullying = 0.50 Mobile Web Impact + error18 
15. Mobile Web Uptake = 0.99 Mobile Web Maturity + residual1 
16. Mobile Web Impact = 0.89 Mobile Web Uptake + residual2 

 

From equations 15 and 16, an estimated value for Mobile Web Impact can be 
calculated using the following equation:  

17. Mobile Web Impact = 0.89 (0.99 Mobile Web Maturity + residual1) + 
                                  residual2 

= 0.88 Mobile Web Maturity + 0.89 residual1 + 
   residual2 

 Model Fit 

The model fit is addressed by an analysis of an absolute fit index, such as 
minimum discrepancy (CMIN) or the chi-square ( ) statistic (Byrne, 2010; Hair 
et al., 2010; Hooper et al., 2008). Besides, the analysis is complemented by an 
incremental fit index, such as the Comparative Fit Index (CFI). These 
Goodness-Of-Fit (GOF) indices were explained in Appendix E.   
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Table 9-3 CMIN (minimum discrepancy) 

Model NPAR CMIN DF P CMIN/D
F 

Default model 38 349.44 133 <0.01 2.63 

Saturated model 171 0.00 0   

Independence model 18 1095.71 153  <0.01 7.16 

 

In Table 9-3, a saturated or just-identified model is a model with 0 Degree of 
Freedom (DF), because the number of its distinct sample moments and the 
number of its estimated parameters are the same (Byrne, 2010b). Hence, the 
CMIN of a saturated model is 0. In contrast, an independent or null model has 
no correlations between its variables. Therefore, it has the largest discrepancy 
with respect to the saturated model.  

Table 9-3 shows the CMIN of the independence model is 1095.71. The default 
model is the model being tested. In this case, the default model is the 
MMWUDW. Its CMIN equals 349.44, which is around 32% of the CMIN of the 
independence model. This means the MMWUDW explains 68% of the data, 
which is relatively high.  

The values of the CFI range between 0.0 and 1.0, with values close to 0.95 
suggesting a superior fit (Byrne, 2010; Hu and Bentler, 1999). The CFI value for 
the MMWUDW is 0.77. This is less than 0.95. Nonetheless, this indicates a 
reasonable fit for the MMWUDW. 

9.4 Chapter Summary 
The MMWUDW was analysed using SEM with Amos. The observed variables or 
indicators in the model were loaded with questionnaire and interview data from 
103 participants in Indonesia. The processes to build data for SEM from the 
questionnaires and interviews are explained in Appendix D. 

Amos generated unstandardised regression weights, as presented in Table 9-1 
and Figure 9-2, and also standardised regression weights, as shown in Table 
9-2 and Figure 9-3. These tables and graphs show the strong and weak 
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factors and indicators in the MMWUDW. There are four weak indicators of 
Mobile Web Maturity. These are Mobile Networks, Percentage of Income for 
Mobile Credits, Literacy and Digital Literacy 

All other indicators in the MMWUDW have strong factor loadings. They can be 
estimated using the following equations (Bollen and Noble, 2011; Hair et al., 
2010; Vinzi and Trinchera, 2008): 

1. Web-Enabled Phones = 0.71 Mobile Web Maturity + error2 
2. Web Applications or Contents = 0.85 Mobile Web Maturity + error3 
3. Mobile Operator Services = 0.89 Mobile Web Maturity + error4 
4. Frequency of Mobile Web Usage = 0.82 Mobile Web Uptake + error8 
5. Communication = 0.75 Mobile Web Impact + error9  
6. Social Cohesion = 0.74 Mobile Web Impact  + error10 
7. Information = 0.76 Mobile Web Impact + error11 
8. Empowerment = 0.72 Mobile Web Impact  + error12 
9. Entertainment = 0.76 Mobile Web Impact  + error13 
10. Economic Benefits = 0.52 Mobile Web Impact + error14 
11. Waste Money = 0.53 Mobile Web Impact + error15 
12. Waste Time = 0.57 Mobil Web Impact + error16 
13. Improvement = 0.72 Mobile Web Impact  + error17 
14. Cyber Bullying = 0.50 Mobile Web Impact + error18 
15. Mobile Web Uptake = 0.99 Mobile Web Maturity + residual1 
16. Mobile Web Impact = 0.89 Mobile Web Uptake + residual2 
17. Mobile Web Impact = 0.88 Mobile Web Maturity + 0.89 residual1 + 

residual2 
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10.  The MMWUDW and the Web Index 

This chapter discusses how the Web Index, which were published by the World 
Wide Web Foundation, relates to this research (Farhan et al., 2012; World Wide 
Web Foundation, 2012d). There are comparison between models and indicators 
used by the MMWUDW and the Web Index.  

10.1 The Web Index: What It is and How It was Calculated 

The Web Index is the first multi-dimensional measure of the utility and impact 
of the Web on people and nations as listed in Table 10-1. It was published by 
the World Wide Foundation in September 2012. The Web Index covers 61 
countries with various levels of Gross National Income (GNI). 

Table 10-1 Web Index snapshot and countries grouped by (World Bank Group, 
2012a, 2012b; World Wide Web Foundation, 2012d)  

Web Index 
Rank 

Country Group by Income Web Index 
Score 

1 Sweden High-income economy 100.00 

2 United States High-income economy 97.31 

3 United Kingdom High-income economy 93.83 

4 Canada High-income economy 93.42 

5 Finland High-income economy 91.88 

6 Switzerland High-income economy 90.49 

7 New Zealand High-income economy 89.15 

8 Australia High-income economy 88.44 

9 Norway High-income economy 87.76 

10 Ireland High-income economy 87.42 

11 Singapore High-income economy 86.14 

12 Iceland High-income economy 86.10 

13 Korea (Rep of) High-income economy 81.06 
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Web Index 
Rank 

Country Group by Income Web Index 
Score 

14 France High-income economy 78.93 

15 Israel High-income economy 78.53 

16 Germany High-income economy 74.87 

17 Portugal High-income economy 72.33 

18 Spain High-income economy 72.12 

19 Chile Upper-middle-income-economy 69.55 

20 Japan High-income economy 68.56 

21 Qatar High-income economy 70.75 

22 Mexico Upper-middle-income-economy 57.68 

23 Italy High-income economy 56.45 

24 Brazil Upper-middle-income-economy 56.30 

25 Poland High-income economy 54.84 

26 Colombia Upper-middle-income-economy 53.86 

27 Turkey Upper-middle-income-economy 53.70 

28 Kazakhstan Upper-middle-income-economy 53.46 

29 China Upper-middle-income-economy 51.72 

30 Tunisia Upper-middle-income-economy 50.68 

31 Russian 
Federation 

Upper-middle-income-economy 47.29 

32 Philippines Lower-middle-income economy 46.81 

33 India Lower-middle-income economy 46.58 

34 Indonesia Lower-middle-income economy 46.29 

35 Jordan Upper-middle-income-economy 44.52 

36 South Africa Upper-middle-income-economy 44.49 

37 Thailand Upper-middle-income-economy 43.83 

38 Argentina Upper-middle-income-economy 42.14 
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Web Index 
Rank 

Country Group by Income Web Index 
Score 

39 Egypt, Arab Rep. Lower-middle-income economy 41.05 

40 Venezuela, RB Upper-middle-income-economy 39.72 

41 Mauritius Upper-middle-income-economy 36.67 

42 Kenya Low-income economy 32.84 

43 Ecuador Upper-middle-income-economy 32.32 

44 Pakistan   Lower-middle-income economy 27.99 

45 Ghana Lower-middle-income economy 27.68 

46 Senegal Lower-middle-income economy 25.38 

47 Vietnam Lower-middle-income economy 24.32 

48 Nigeria   Lower-middle-income economy 23.57 

49 Uganda Low-income economy 20.25 

50 Morocco Lower-middle-income economy 19.39 

51 Tanzania Low-income economy 18.64 

52 Nepal Low-income economy 18.37 

53 Cameroon Lower-middle-income economy 15.10 

54 Mali Low-income economy 13.67 

55 Bangladesh Low-income economy 13.60 

56 Namibia Upper-middle-income-economy 13.57 

57 Ethiopia Low-income economy 10.89 

58 Benin Low-income economy 10.43 

59 Burkina Faso Low-income economy 8.51 

60 Zimbabwe Low-income economy 1.94 

61 Yemen, Rep.  Lower-middle-income economy 0.00 

 

The World Bank defines developing economies as countries with low and 
middle incomes (World Bank Group, 2012a, 2012b; World Wide Web 
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Foundation, 2012d). These countries have GNI per capita $12,475 or less. 
There are three sub groups within developing countries. These are: 

1. Upper-middle-income economies with GNI from $4,036 to 
$12,475 (54 countries) 

2. Lower-middle-income economies with GNI from $1,026 to $4,035 
(54 countries) 

3. Low-income economies with GNI $1,025 or less (36 countries) 
 

From total 144 developing countries, there are only thirty-nine countries that 
were measured by the World Wide Web Foundation. In Table 10-1 entries for 
these countries are printed in shade. Chile is a developing economy with the 
highest Web Index score. It is on number 19 out of total sixty-one countries 
ranked by the Web Foundation. The next developing countries on the list are 
Mexico (number 22) and Brazil (number 24). These three countries are upper-
middle-income economies. Then countries from number 26 onwards belong to 
the developing world. 

 

Figure 10-1 Sub-index scores of the Web Index (Farhan et al., 2012) 

Higher rank Web Index are achieved by developed countries or high-income 
economies with GNI $12,476 or more. The Web foundation calculated Web 
Index of 22 countries out of 70 high-income economies recorded by the World 
Bank (World Bank Group, 2012). Sweden has the highest rank, which is then 



                                                          Chapter 10 The MMWUDW and Web Index 

205 

 

followed by the USA and UK. Japan, Qatar, Italy and Poland are developed 
countries with the lowest rank on the list. 

The Web index has there sub-indices that are illustrated in Figure 10-1.  The 
sub-index 1 comprises indicators for Web Readiness. The sub-index 2 
measures indicators of Web Use. Lastly, the sub-index 3 consists of indicators 
for Web Impact. Lists of indicators are presented in Table 10-2. The Web sub-
index scores and thee diagram indicate that the Web Index follows ITU model 
as shown in Figure 2-15 (ITU, 2012, 2011a, 2010b, 2009). 

10.2 Comparisons of the MMWUDW and the Web Index 

Both the MMWUDW and the Web Index are based on the three-stage ITU Model 
in Figure 2-15 (ITU, 2012, 2011a, 2010b, 2009). However, the Web Index does 
not specifically measure indicators of Web access on mobiles (Farhan et al., 
2012; World Wide Web Foundation, 2012d). In contrast, the Web Index 
calculates Web readiness, Web use and Web impact of Web access from any 
devices.  

Among 85 indicators of the Web Index, there are only six that are associated 
with the Mobile Web. These 6 indicators are as follows: 

a) Mobile phone subscriptions per 100 population 
b) ITU mobile-cellular sub-basket as a percentage of monthly GDP per 

capita 
c) Percentage of population covered by a mobile cellular network 
d) Accessibility of digital content 
e) Percentage of individuals using the internet 
f) Web use for public health  

 

The first four indicators measure Mobile Readiness. The fifth indicator is for 
Mobile Use, and the sixth indicator is part of Web Impact. 

Hence, Web Index data cannot be used to test the MMWUDW. Furthermore, 
Web Index model do not particularly demonstrate Mobile Web uptake. 
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Table 10-2 Web Index tree diagram (The World Wide Web Foundation 2012e) 
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10.3 Chapter Summary 

The Web Index measures readiness, usage and impact of the Web on people 
and nations in 61 countries with various levels of income (Farhan et al., 2012; 
World Wide Web Foundation, 2012d). Both the MMWUDW and the Web Index 
are based on the three-stage ITU Model in Figure 2-15 (ITU, 2012, 2011a, 
2010b, 2009). 

There were only 6 indicators from eighty-five Web Index indicators that 
associate with Mobile Web uptake. Therefore, Web Index data cannot be used 
to examine the MMWUDW. Moreover, Web Index model does not specifically 
model Mobile Web uptake. 
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11.  Discussion 

In this chapter, previous results and findings are examined. They are put in a 
coherent and larger perspective in order to address the research and sub 
research questions. Hence, the discussion starts with revisiting these 
questions. Then there are explanations on what have been achieved, new 
findings, implications for policy and practice in Indonesia and other emerging 
economies, limitations of the study and suggestions to address these 
limitations. 

11.1 Research Question 

“What is a suitable model for Mobile Web uptake and its impact in the 

developing world?” 

This research question was addressed by the MMWUDW in Chapter 6. The 
overview of the MMWUDW is illustrated in Figure 6-1, whilst its details are 
shown in Figure 6-2. The process to create the MMWUDW was explained in 
Chapter 3. The creation of the MMWUDW involved a triangulation of literature 
review (Chapter 2), a pilot study in Kenya (Chapter 4) and an expert review 
(Chapter 5). The MMWUDW was later tested using SEM with questionnaire and 
interview data from a fieldwork in Indonesia.  

11.2 Sub Research Question 1 

“What are the factors or unmeasured variables of the model?” 

This study identified three factors or unmeasured variables of the MMWUDW, 
as demonstrated in Figure 6-1 and Figure 6-2. They are Mobile Web Maturity, 
Mobile Web Uptake and Mobile Web Impact. These three factors, the 
relationships among them and their regression weights are shown in a 
structural model, which was initially illustrated in Figure 6-1. Later it was 
refined in Figure 9-3.  

There are strong regression weights on the path from Mobile Web Maturity to 
Mobile Web Uptake, as well as on the path from Mobile Web Uptake to Mobile 
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Web Impact. The regression weights are 0.99 and 0.89, respectively. These 
paths are also presented in equations 15, 16 and 17 in section 9.3.2. These 
strong regression weights confirm that relationships among factors in the 
MMWUDW satisfactorily fit fieldwork data. It explains that the maturity of 
requirements for the Mobile Web leads to Mobile Web uptake. Later the uptake 
brings the impact. 

11.3 Sub Research Question 2 

“What are the indicators or measured variables of each factor in the model?” 

In order to make the factors measureable, each factor is measured by 
indicators or measured variables. Figure 6-2 shows the indicators that are 
identified in this research. Procedures to measure each indicator are explained 
in section 9.2. Relationships among factors and indicators of the MMWUDW 
and the regression weights on each relationship are illustrated in Figure 9-3. 
These relationships can also be shown in equations 1 to 14 in section 9.3.2. 

In Chapter 9, the SEM analysis using questionnaire and interview data in 
Indonesia shows that there are four indicators of Mobile Web Maturity that are 
considered as weak indicators. Therefore, it is suggested to remove them from 
the MMWUDW (Hair et al., 2010). Figure 9-3 demonstrates these four 
indicators and their regression weights on paths, which are illustrated by 
dashed lines. They are Mobile Networks (0.00), Literacy (0.15), Percentage of 
Income for Mobile Credits (0.28) and Digital Literacy (0.35). Having weak 
indicators seems to contradict the literature review, pilot study and expert 
reviews, which mentioned the importance of these indicators. Related facts of 
this phenomenon are revealed by linking the questionnaire results in Chapter 
7, the interview findings in Chapter 8 and the SEM analysis in Chapter 9.  

The discussion of these weak indicators is presented below in sections 11.3.1, 
11.3.2, 11.3.3 and 11.3.4. Some of them are discussed together with 
associated strong indicators, which are also illustrated in Figure 9-3. A further 
discussion on the strong indicators of the MMWUDW is presented in sections 
11.3.5 and 11.3.6.  
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 Mobile Networks, Frequency of Mobile Web Usage and 
Improvement  

The SEM results indicate that Mobile Networks is a weak indicator of Mobile 
Web Maturity. However, Frequency of Mobile Web Usage is a strong indicator of 
Mobile Web Uptake, and Improvement is a strong indicator of Mobile Web 
Impact. 

Although Mobile Networks have a very low regression weight, it does not mean 
that the adoption of the Mobile Web does not require a minimum 
infrastructure, such as GPRS. In all areas of fieldwork, at least GPRS was 
available with a variation in signal quality. Figure 11-1 demonstrates that 75% 
of the participants felt that the quality of mobile networks was neither good 
nor bad. As such, 13% of them had experienced bad quality of mobile networks 
and another 12% of the respondents considered that they had good mobile 
networks. 

 

Figure 11-1 Percentages of mobile network quality 

During the interviews, the majority of the interviewees mentioned that the 
quality of mobile networks was unstable. For instance, when it rained or there 
was a power cut, signal quality usually dropped sharply. In contrast, at other 
times they enjoyed a good quality of service from mobile networks. The quality 
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also changed from one place to another. This was reported by participants, 
such as interviewee no 347409, who often commuted from rural to urban 
areas and back again. In rural areas, the participants could only get GPRS with 
varying signal strengths. In semi-urban or urban areas, they could have EDGE, 
which also had diverse signal quality. HSDPA was quite rare even in the capital 
city, Jakarta, as experienced by the researcher. 

Despite the unstable quality of service from Mobile Networks, most of the 
participants persistently used the Mobile Web. This emphasised how 
importance the Mobile Web in their lives. These were said in the interviews with 
participants no 346709 and 346091. Moreover, the frequency of using the 
Mobile Web was relatively high, as illustrated in Figure 7-6. As such, 41% of 
the respondents accessed the Mobile Web daily and another 23% used it once 
or several times a week. The Mobile Web was often their only means to access 
the Web. In semi-urban and urban areas, the respondents thought that the 
Mobile Web could be more convenient compared to Internet access using 
computers. The Mobile Web enabled them to access the Web while they were 
on the go or even in bed.  

Interview data showed that unreliable Mobile Networks did not stop the 
majority of the respondents from continuing to use the Mobile Web. In 
contrast, when the interviewees were asked about any potential improvements 
to make Mobile Web access better, they cried out for faster and more reliable 
Mobile Networks. Therefore, there were needs to improve the quality of the 
networks.  

 Literacy 

The SEM analysis suggests that Literacy is a weak indicator of Mobile Web 
Maturity. It is stated in Chapter 6 that Literacy was measured by the highest 
level of education obtained by the participants. Figure C-1 demonstrates that 
all participants finished year six of primary school. Thus, Literacy was not a 
barrier for the participants to use the Mobile Web.  

The correlation in section 7.2.4 shows that younger respondents more 
frequently used the Mobile Web than older ones. In this fieldwork, younger 
participants tended to have lower level of education than older participants. In 
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addition, the t-tests in section 7.2.5 reveal that students statistically 
significantly used the Mobile Web more often than non-students. The 
interviews with parents, who were mostly more educated than their teenage 
children, show that the parents used the Mobile Web far less frequent than 
their teenagers. Younger interviewees aged between 14 and 17 also said that 
their parents rarely used or even did not use the Mobile Web. These findings 
echo the results from the SEM that Literacy is a weak indicator of Mobile Web 
maturity. 

 Percentage of Income for Mobile Credits, Improvement and 
Mobile Operator Services 

The SEM analysis shows that Percentage of Income for Mobile Credits is not a 
significant indicator of Mobile Web Maturity. On the other hand, Mobile 
Operator Services is a strong indicator of this factor. The SEM results also 
indicate that Improvement is a strong indicator of Mobile Web impact. 

 

Figure 11-2 Percentage of income used for Mobile Credits 

Figure 11-2 illustrates that the majority of the participants (42%) spent just 5% 
or less of their income on mobile credits. Another 33% of the respondents 
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spent 6% to 10% of their money on mobile credits. There were just 25% of the 
participants, who spent 16% or more of their income on mobile credits. These 
indicate that mobile credits were relatively affordable for most of the 
participants. 

The interviews in Chapter 8 support the idea that mobile credit is affordable. 
The interviewees, such as participant no 346145 and 348770, said that they 
did not mind to spend their money on mobile credits. Moreover, they were 
happy with the impact of Mobile Web usage on their lives. The money was 
considered to be well spent. In contrast, lower tariffs were often mentioned in 
the interviews as an improvement needed for better Mobile Web access.  

The interviews also recorded several service plans offered by mobile operators 
that meet the needs of their customers, or drive their customers’ needs. In this 
research, these plans were categorised as Mobile Operator Services, which is 
an indicator of Mobile Web Maturity.  

An example is nol.facebook.com, which is offered by Smartfren and Telkomsel 
mobile operators. Zero Facebook or Nol Facebook was launched in 2010 and 
provides free access to Facebook in text mode without any multimedia data 
(Murlidhar 2010; Telkomsel 2010). This service was used by participants in 
rural Lampung with no 346145 and 346660. Another service is ‘Free Facebook 
Forever’ offered by XL, a mobile operator (Kalimas, 2012). ‘Free Facebook 
Forever’ was used by participant no 348770 in an industrial semi-urban area.  

Mobile operators also offered several service plans for BlackBerry users. The 
most basic service was around just 15p per day. These allowed the subscribers 
to use chatting via BlackBerry Messenger, Yahoo Messenger, Google Talk and 
Windows Live Messenger. Another available service is access to social media, 
such as Facebook, Twitter, and MySpace. The most expensive BlackBerry plan 
costs around £6 per month. It enables the subscribers to use the basic 
services, have unlimited Internet access, push email and all other services from 
BlackBerry (Telkomsel, 2013). Interviewee no 348390 was a teacher in 
Pancasila village. This flexibility of BlackBerry service plans satisfied her. She 
could easily move from one service plan to another in order to meet her needs 
and spend the amount of money she wanted on BlackBerry usage.  
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The interviews suggest that the participants were happy to have options of 
different service plans. This supports the SEM results that Mobile Operator 
Services is a strong indicator of Mobile Web Maturity. This also relates to 
Percentage of Income for Mobile Credits, which turns out to be a weak 
indicator. 

 Digital Literacy 

It is mentioned in Chapter 6 that Digital Literacy was estimated by how often 
participants access the Web using computers. The SEM analysis indicates that 
Digital Literacy is a weak indicator of Mobile Web Maturity. Figure 7-6 
illustrates that 15% of the participants never used the Mobile Web. On the 
other hand, 20% of the participants never accessed the Web using computers. 
All participants came from the same sample. Hence, it suggests that there were 
5% of the participants who used the Mobile Web, but they never accessed the 
Web using computers. This indicates that Digital Literacy could be a weak 
indicator of Mobile Web Maturity. 

Moreover, Figure 7-6 illustrates that the percentage of the participants who 
used Mobile Web Usage on a daily basis (41%) is almost double the percentage 
of the ones who daily accessed the Web using computers (23%). This also 
supports the SEM result on Digital Literacy.  

 The Four Strong Indicators of Mobile Web Impact 

Figure 9-3 also shows that there are four indicators of Mobile Web Impact, 
which are considered as reasonably strong. Their regression weights were 
about 0.5 and less than 0.7 (Bian, 2011; Hair et al., 2010; Lei and Wu, 2007). 
The indicators and their regression weights are Waste Time (0.57), Waste 
Money (0.53), Economic Benefits (0.52) and Cyber Bullying (0.50). 

The interviews revealed that Mobile Web usage tended to consume a significant 
amount of time. Parents complained that their children spent too much time on 
their mobiles. Consequently, they had less time for doing homework and 
helping their parents with housework. This was mentioned in the interviews 
with fathers (interviewees no 348805 and 351435) and teenage girls 
(interviewees no 349715 and 347783). 
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AMore details of Mobile Operator Services are explained in section 11.3.3. In 
addition, parents did not feel that their teenage children asked for extra money 
for mobile credits. This was said by interviewees no 348772 and 351435, 
whose teenagers often used the Mobile Web. However, some interviewees 
noticed that they wasted money on the Mobile Web. This was experienced by 
interviewees no 351386 and 351403, who were in their early twenties. Both of 
them were brothers who had lost their jobs. They tried to harness their 
BlackBerries to find new jobs or start a new business. In contrast, they ended 
up spending too much time and money chatting with friends on Facebook and 
BlackBerry Messenger. 

Economic Benefits could come from saving travelling money. Having the Mobile 
Web made people in rural areas did not have to go 10 to 15 kilometres by 
motorcycles to the nearest Internet cafes. An example is an interview with a 
teacher in Wonosobo village (interviewee no 348481). On the other hand, there 
was no finding showing that the Mobile Web significantly helped participants’ 
businesses. A success story like Victorious Youth Group bone crafters in 
Kibera, Nairobi, as explained in section 4.4, was not found during the 
fieldwork in Indonesia. 

Cyber Bullying was experienced by teenagers, whose Facebook accounts had 
been hacked. This was explained by interviewee no 349744 and a student of 
interviewee no 348770. Some hackers asked for mobile credits; some others 
just wanted to bully these teenagers. They usually posted embarrassing 
pornographic texts, pictures or videos on Facebook walls of their victims.  

These acts might have been carried out by people in Internet cafes. They might 
have been asked by these teenagers to create their Facebook accounts. The 
teenagers did not know how to create email accounts, which were required to 
sign up for Facebook. They also had less knowledge on how to set the privacy 
settings on Facebook, or even to keep their passwords secret. Unfortunately 
they could not ask their parents or teachers for help, because many did not 
know themselves how to create accounts or keep passwords safe.  It would be 
preferable for the teenagers to ask older siblings, if they had them, who could 
have helped them. However, most teenagers went to Internet cafes and asked 
help from any knowledgeable person there. Thus, these ‘helpers’ knew their 
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email addresses and Facebook accounts, as well as their passwords. Later on, 
some of these ‘helpers’ became malicious. They hacked the Facebook accounts 
and bullied the account owners.  

 The Ten Very Strong Indicators 

There are ten indicators of the MMWUDW that have regression weights greater 
than 0.7, as demonstrated in Figure 9-3. They are considered as very strong 
indicators in the MMWUDW (Bian, 2011; Hair et al., 2010; Lei and Wu, 2007). 
The strong indicators of Mobile Web Maturity and their regression weights are 
Mobile Operator Services (0.89), Web Applications or Contents (0.85) and Web 
Enabled Phones (0.71). 

Examples of Mobile Operator Services are discussed in section 11.3.3. Another 
instance of Mobile Operator Services is easy set up for data connection. People 
working at mobile phone kiosks could also help customers register for a data 
connection service as demonstrated by interviewee no 346091. 

In addition to Mobile Operator Services, the availability of Web-Enabled Phones 
was also essential to boost Mobile Web Uptake. Inexpensive Web-Enabled 
Phones from Nokia, cheap Chinese brand Web-Enabled Phones and affordable 
BlackBerry phones were the examples. This echoed the ITU report on the 
increasing levels of smart phone ownership in emerging economies (ITU, 
2012). 

In the industrial areas, there were three teenage girls (participants no 351506, 
35152 and 351522), who intensively accessed the Mobile Web after their 
parents had bought them BlackBerries. Previously they had featured phones 
that had enabled them to access the Web. However, Mobile Web access using 
these featured phones was not as convenient as using BlackBerries. Hence they 
had not used the Mobile Web very often. 

Web Applications or Contents are also a very strong indicator of Mobile Web 
Maturity. Figures 7-7 and 7-8 demonstrate that social media sites, such as 
Facebook, were the Web Applications or Contents that mostly being accessed 
on a daily basis using mobiles. In addition, Figures 7-11 and 7-12 illustrate 
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that search engines were Web Applications or Contents, which had the highest 
vote as being positive or very positive. 

Frequency of Mobile Web Usage is the only indicator of Mobile Web Uptake. Its 
regression weight equals to 0.82. Information (0.76), Entertainment (0.76), 
Communication (0.75), Social Cohesion (0.74), Empowerment (0.72) and 
Improvement (0.72) are very strong indicators of Mobile Web Impact. 

The interviewees said that Google was their starting point to search for any 
kind of information on the Web. News Web sites were also considered as a 
valuable source of information. In addition, Facebook provided information on 
friends or communities. Communication among friends on Facebook could 
also be harnessed to share related information, as revealed by interviewee no 
347659. This built a stronger sense of community, although geographically 
they lived apart. Knowing more information made the interviewee empowered. 
This shows how Information, Communication, Social Cohesion and 
Empowerment were perceived as strong indicators in the MMWUDW. 

Communicating with friends on Facebook also kept the participants 
entertained. They really enjoyed checking and updating their Facebook status. 
Some interviewees, such as interviewees no 346112, 347659, 346926, thought 
that the Mobile Web was a better source of information and entertainment than 
television. Besides, downloading multimedia contents, chatting and watching 
online videos also entertained the interviewees. This explains what made 
Entertainment a strong indicator of Mobile Web Impact. 

Mobile Web Usage made the participants consider that some improvements 
were needed to make Mobile Web access better. Examples given were as 
follows: 

a) Lower cost mobile phones with bigger screens as mentioned by 
interviewee no 346091. This has been provided by recent smartphones 
such as Samsung Galaxy S III. In contrast, this type of smartphones is 
too expensive for common Mobile Web users in emerging economies, 
who can only afford up to £70 for a mobile phone. It is a challenge that 
should be addressed by mobile phone manufacturers. 
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b) Provision of customers’ protection on online shopping and secure online 
payment. These are challenges for policy makers. At the moment, 
buyers of online shopping in Indonesia must transfer all payment to the 
sellers’ bank accounts, before the sellers send bought stuffs to the 
buyers. This show how fragile the buyers are, and how weak the 
protection of customers’ rights. Credit card ownership is not common in 
emerging economies. Online payment via PayPal is available in 
Indonesia, but it also requires credit cards. This problem was more 
easily solved in countries, which allow M-Pesa like in Kenya and 
Tanzania. PayGate harnesses M-Pesa for payment of online shopping 
(Mulligan, 2013). 
 

c) More secure environment on Mobile Web access. Several interviewees 
worried about virus or malware on their mobile phones. These can be 
avoided by installing antivirus or antimalware. The installation entails 
digital literacy, which may not be owned by Mobile Web users. Moreover, 
users in emerging economies are usually reluctant to pay for software 
including antivirus or antimalware. They tend to install free software, 
although this software usually has limited features. 
 

d) Needs for interesting but free mobile apps. There were Mobile Web 
users, such as interviewee no 347409, who were literate to install 
mobile apps on their mobile phones. They would like to have more 
mobile apps. However, they were reluctant to spend money for mobile 
apps. In cases when they wanted to pay, lack of secure online payment 
could stop them from paying for the apps. It is a big challenge for the 
ecosystem of Mobile Web development, which includes Mobile Web 
users, mobile operators, mobile phone manufacturers, Mobile Web 
service and content providers, Mobile Web researchers, Community 
Service Organisations (CSOs) and policy makers working on the Mobile 
Web. 
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Mobile Web users’ preferences mentioned above make free Android 
apps are more popular in Indonesia than paid apps. These free mobile 
apps usually come with advertisements to monetize the apps. However, 
there are other apps that enable Mobile Web users to opt-out from 
receiving the advertisements. An example of this app is provided by 
Airpush (Airpush, 2013). 

Alternatively, mobile apps are bundled in a subscription. An example is 
full service of BlackBerry offered by mobile operators (Telkomsel, 2013). 
The subscribers do not particularly pay for the apps. They pay for a 
subscription to access BlackBerry Messengers, push email, unlimited 
Internet access and to download BlackBerry apps. 

Nokia Indonesia has another strategy to support payment of mobile 
apps. They collaborate with two leading mobile operators, Telkomsel 
and Indosat. Subscribers of these mobile operators can use their mobile 
credits to pay mobile apps on Nokia Ovi Store (Meth, 2011). 

e) Censorship on inappropriate contents was raised in several interviews, 
such as with participant no 348770 and 348772. They worried, because 
it was too easy for young Web user to access inappropriate contents. 
This relates to Figure 7-12, which demonstrates that 38% of the 
participants considered online videos brought neither positive nor 
negative impact. Later, it was revealed in the interviews that this opinion 
was a concern on inappropriate Web contents on sites like YouTube. 
Meanwhile, 30% of the participants admitted that online videos had a 
positive impact. Only 6% of the participants said that online videos had a 
negative or very negative impact. 
 

Parental guidance software is not commonly used in Indonesia to 
protect children from adult contents. It has become harder to do this if 
children access inappropriate contents at Internet cafes or on their 
mobiles. Another concern was inappropriate advertisements, which 
randomly appeared on Web pages. These could trigger children 
accessing adult information, which initially they had not intended to 
access. 
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An interview with a farm labourer from Pancasila village on Sumatra Island 
(participant no 347659) shows how the Mobile Web enabled him to keep in 
touch with recent news, communicate with friends on Java Island and foster 
social cohesion among them. The Mobile Web also entertained him and 
empowered him to join a political movement on Facebook. He also mentioned 
the importance of censoring inappropriate contents on the Web. This interview 
is a good case that presents all very strong indicators of Mobile Web Impact. 

11.4 New Findings 

Previous sections discussed results and findings in order to address the 
research and sub research questions. Moreover, there were other findings that 
are interesting for Web Science research and practice. 

 Huge Facebook Usage, High Penetration of Facebook Mobile and 
Facebook Addiction 

Mobile Operator Services, such as Zero Facebook and ‘Free Facebook Forever’, 
might have boosted Facebook usage in Indonesia. In 2012 Indonesia was 
recorded as one of the 10 biggest Facebook-accessing countries. Moreover, 
the percentage of Facebook mobile penetration in Indonesia was as high as 
67.7%, as shown in Figure 1-6 (Socialbakers, 2012). It is interesting because 
Internet penetration in this country was just 18 Internet users per 100 
inhabitants in 2011 (World Bank, 2012). Similar phenomenon also occurred in 
other emerging economies, which had low Internet penetration but high 
Facebook mobile penetration, as illustrated in Figures 1-5 and 1-6. 

The US and the UK were also in the 10 biggest Facebook countries in 2012. 
The percentage of Facebook mobile penetration in the US was 76.5%, which 
was the highest. The UK had 70.1% Facebook mobile penetration. Then 
Indonesia ranked in third. However, the US and the UK had much higher 
Internet penetration than Indonesia in 2011. There were 78.2 Internet users 
per 100 people in the US, and 81.7 Internet users per 100 inhabitants in the 
UK. 
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In addition, Facebook addiction was also revealed in the interviews. This was 
mentioned by participants no 347659 and 346926, who came from different 
gender, age groups and villages in Lampung province. Both interviewees 
admitted that they could stop the addiction only when their Web-enabled 
phones got broken. Then they decided to have simple mobile phones. If they 
really wanted to access Facebook, they occasionally borrowed friends’ Web-
enabled phones.  

Issues on high penetration of Facebook mobile and Facebook addiction can 
trigger new research questions, which are discussed in section 12.3. 

 Education to be Safe on the Web 

Correlation in section 7.2.4 reports that younger people more frequently used 
the Mobile Web than older people. Furthermore, younger people faced more 
negative impact from the Mobile Web than older people. Therefore, cyber 
bullying and less participation of parents or teachers in the Web, as explained 
in Chapter 8, are worrying.  

Most adults read news about teenagers who were sexually abused after dating 
strangers, whom they made friends with on Facebook. Thus, they could tell 
their kids not to be friends with strangers, and not even try to meet them. 
However, they could not guide their children on how to keep their Facebook 
passwords secret, or to set suitable privacy settings on their Facebook 
accounts. Consequently, children asked for help from knowledgeable people at 
Internet cafes, who could later misuse the information and bullied the children. 

There were exceptions, such as a father (interviewee no 348766) and a mother 
(interviewee no 350600) in industrial areas. Both of them did not have 
university degrees, but they finished 12 years of education. Afterwards, they 
worked at factories. They learned from their workplaces on how to be safe on 
the Web. Then they guided their children’s access on Facebook. These 
interviewees occasionally logged into their children’s Facebook accounts. They 
also checked with whom their children communicated and the messages being 
posted. Nevertheless, there were not many cases like these in the fieldwork. 
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This suggests the importance of educating children on how to be safe on the 
Web. This information could even be shared on Facebook, where they tend to 
spend their time online. In addition, parents, teachers and teenagers can be 
educated on how to train their children, students or their friends.  

 Housewife Participation in the Web 

Correlation in section 7.2.4 shows that females significantly used the Mobile 
Web more frequently than males. In contrast, the interviews reveal that non-
working women of full time housewives had no interest or were discouraged 
from joining the online world.  

This was recorded in an interview with a male participant (interviewee no 
348766). He wanted to teach his wife how to use the Web. However, his wife, 
who was in her thirties, refused, because she thought her brain was not as 
good as it used to be. Interestingly, the wife had a better memory, which was 
used to help her husband answer interview questions on household phone and 
Internet expenses.  

Another case is interviewee no 349484. She had a BlackBerry to make phone 
calls and send texts. She was eager to use her BlackBerry to access the Web, 
like her husband and her son did. However, they refused to teach her. They 
wanted her to focus on her job as a wife and mother. They worried that 
accessing the Web from her BlackBerry would distract her to fulfil her 
responsibilities. 

On the other hand, working women had no barriers to participate in the Web. 
Firstly, Web access could be part of their jobs. Examples are participant no 
350600, who worked in a factory, and participant no 347681, who was an 
administrative staff in a hospital. Secondly, working women had more 
independence when deciding what they wanted to do. An example is 
participant 348770, who was a primary school teacher. 

A research visit to the RLabs in Cape Town showed that it was possible to 
motivate non-working women or full time housewives to actively participate in 
the Web (RLabs, 2013a). They offered two free courses for Women in ICT 
(RLabs, 2013b). The basic course is called Mom 2.0 and the more advanced 
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course is Geeky Moms. At the end of the courses, these women had gained the 
confidence to use notebooks and mobile phones to access social media and 
share their stories on blogs. They could also help their children to be safe on 
the Web. 

Mr Marlon Parker (the founder of RLabs) and Mrs Rene Parker (the CEO of 
RLabs), emphasised the importance of having female trainers as role models at 
courses on ICT for women. Besides, providing a friendly and relaxed 
environment is also essential. Snacks, tea, coffee and time to chit chat are 
provided before every session begins. Last but not least, these courses are 
free. 

One alumnus of these courses is a 76 year old ‘geeky mom’ called Lillian 
George. She was invited by Google to fly from Cape Town to Johannesburg for 
delivering a talk at the Online Child Safety Campaign Launch. She shared her 
experience as a senior citizen on the Web, and how to keep children safe in the 
online world as discussed in section 11.4.2. 

11.5 Implications for Policy and Practice 

In this PhD research, the MMWUDW was only tested with data from Indonesia. 
Nevertheless, it is possible to examine the MMWUDW with questionnaire and 
interview data which are collected in other emerging economies. If the 
MMWUDW are tested with data from lower income developing countries such 
as Mali, Burkina Faso and Bangladesh, the test results may not be the same. 
Different results may also come up, if data from upper income emerging 
economies like Brazil, Mexico and Chile are used to evaluate the MMWUDW. 
Therefore, the MMWUDW can be considered as a tool to measure Mobile Web 
Maturity, Uptake and Impact in various developing countries. The results can 
suggests recommendations on policy and practice to leverage Mobile Web 
adoption and anticipate its impact. Besides, the MMWUDW can assist Mobile 
Web stakeholders, such as mobile operators, mobile phone manufacturers, 
Mobile Web application developers, providers of Web contents and policy 
makers, to comprehend and anticipate Mobile Web impact.  
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SEM analysis with data from Indonesia indicated that Mobile Networks, 
Literacy, Percentage of Income for Mobile Credits, as well as Digital Literacy 
were not strong indicators of Mobile Web Maturity as demonstrated in Figure 
9-3. More information supporting these results were provided by interview 
data. It turns out that all interviewees had access to GPRS with various signal 
quality as discussed in section 11.3.1. Surprisingly unstable mobile networks 
did not stop the participants from using the Mobile Web. Therefore, what was 
required by these Mobile Web users was improvement on signal quality to 
allow faster and more reliable Mobile Web access.  

It would be very helpful if policy makers in Indonesia could encourage mobile 
operators to deliver better mobile signals. Telkomsel as the leading mobile 
operator in Indonesia has started to put improvement on mobile networks into 
practice by developing Indonesia WiFi as explained by interviewee no 377001 
in section 8.3.1.1. Nokia also produced affordable WiFi enabled mobile phones 
for Indonesian market (Nokia, 2013). On the other hand, it would be 
interesting to evaluate how strong Mobile Networks as an indicator of Mobile 
Maturity in other emerging economies such as in Sub-Saharan Africa, where 
there are much more limited coverage of mobile networks for the Mobile Web. 

Data from Indonesia suggested that Literacy was a weak indicator of Mobile 
Web Maturity. It was possible, because all participants finished six-year basic 
education as explained in Section 11.3.2 and illustrated in Figure C-1. As a 
result, reading and writing information on the Web were not barriers for them. 
They could easily collect and share information on traditional written Web. This 
advantage can encourage policy makers in other emerging economies to 
increase literacy rate in their countries.  

Some countries like Mali and Senegal have much less literacy rate and stronger 
oral tradition than Indonesia. In these countries, the Web Foundation and their 
partners have developed and tried Voices. It is a combination of mobile 
phones, local community radio stations and Web technology to embrace less 
literate people accessing the Web in order to improve their lives (Mann, 2013). 
This promising project can inspire other Mobile Web application developers 
and providers of Web contents to meet the needs of less literate communities, 
and also to empower them. 
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Percentage of Income for Mobile Credits was also a weak indicator of Mobile 
Web Maturity as shown by SEM analysis on the MMWUDW with data from 
Indonesia. Section 11.3.3 discusses how interview data explains this result. 
The interviews revealed that mobile operators in Indonesia offered affordable 
and flexible plans for Mobile Web access. Examples are ‘Free Facebook Forever’ 
from XL, Zero Facebook from Smartfren and Telkomsel, as well as BlackBerry 
Internet service from various mobile providers. These drove users to get into 
social media on mobiles.  

Figure 8-12 demonstrates that there were 8 mobile providers in Indonesia. 
This echoes ITU reports which suggest that consumer prices can be driven 
drown by the growing number of mobile service operators (ITU, 2012, 2011a, 
2010b, 2009). It would be interesting to see the strength of Percentage of 
Income for Mobile Credits as an indicator of Mobile Maturity in developing 
countries like Ethiopia and Moldova, which are under monopoly of certain 
mobile operators. These findings may suggest policy makers to discourage 
monopoly of mobile operators in order to make Mobile Web access more 
affordable.  

Digital Literacy was suggested as a weak indicator of Mobile Web Maturity in 
Indonesia as explained in section 11.3.4. In this research, Digital Literacy was 
approximated by participants’ Web access from computers. Interview data 
implied that the results of SEM analysis may be different, if Digital Literacy is 
measured by participants’ proficiency to create and maintain their Web 
accounts private and secure. These were indicated by interviews with 
participant no 349744 and 348770. 

Implications of these findings are recommendations to policy makers and CSOs 
to offer trainings and to harness social media to provide information on how to 
be safe on the Web. These trainings and information can inspire young people 
to support each other to prevent or face cyber bullying. Furthermore, policy 
makers and CSOs can start campaigns to encourage housewives accessing the 
Web. The goal is to empower mothers guiding their children on the Web and 
dealing with cyber bullying. Examples of these have been provided by RLabs in 
Cape Town as discussed in section 11.4.3. 
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Lack of law protection and secure online payment discouraged people to 
participate in online shopping as demonstrated in Figure 7-7 and 7-11. 
Interviewee no 377001 in section 8.3.1.1 explained that disagreement between 
mobile operator and banking industries made things worse. These suggest 
Ministry of Finance, banking industries, Ministry of ICT, Ministry of Justice, the 
parliament, mobile operators, Mobil Web service and content providers to 
negotiate on secure and comfortable online payment. Successful stories can be 
learned from M-Pesa and PayGate in Kenya and Tanzania (Mulligan, 2013). 

11.6 Limitations of the Study 

This study can address the research and sub research questions. Nonetheless, 
there are limitations that should be improved. 

 Redefining Some Indicators 

Some indicators may need to be redefined, which may lead to more accurate 
measurement of their factors. One example is Digital Literacy, which is 
currently measured by how often participants using computers to access the 
Web and eighteen types of Web applications or contents. It would be more 
accurate, if there were questions on participants’ ability to create accounts and 
secure passwords, as well as to maintain privacy settings. These better reflect 
basic literacy in the online world. 

At the moment, Frequency of Mobile Web Uptake is measured by Frequency of 
Mobile Web Usage. This would be more precise if Mobile Web Uptake could 
also be measured by participants’ intensity of using the Mobile Web. Access to 
participants’ activity log files may be very helpful, although getting 
participants’ consent requires more complex procedures. 

 Mobile Web Application Development 

The literature review in Chapter 2, the pilot study in Chapter 4, the expert 
review in Chapter 5 and the interview findings in Chapter 8 present the 
importance of Mobile Web application development, which can provide local 
mobile applications and improve Mobile Web uptake. It is also beneficial to 
create jobs and business in emerging economies. Interview data on Mobile Web 
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application development involved Mobile Web developers, researchers and 
mobile operators. This information cannot be accommodated in the MMWUDW, 
which focuses on people as users’ of services. Hence, another model of Mobile 
Web application development is needed, which is explained in section 12.3.  

 Data from Other Developing Countries 

The MMWUDW was evaluated using data from rural, semi-urban and urban 
areas in Indonesia, although the pilot study was conducted in another 
emerging economy (Kenya). It would be great to collect data from other 
developing countries and use it to examine the MMWUDW. Results from 
different countries can be compared and contrasted in order to better 
understand Mobile Web uptake in the developing world and anticipate Mobile 
Web impact in the future. The implications can be beneficial to policy makers 
and other Mobile Web stakeholders as discussed in section 11.5. 

 Non-Recursive SEM with Longitudinal Data 

It is explained in Chapters 6 and 7 that the current data is cross-sectional, not 
longitudinal. Appendix E discusses that cross-sectional data cannot be used 
for non-recursive SEM, which can model feedback from Mobile Web Impact to 
Mobile Web Maturity and Uptake (Hair et al., 2010).   

11.7 Summary 

This chapter begins with the research questions and sub questions. The 
answers for these questions are distributed in Chapter 7 for questionnaire 
results, Chapter 8 for interview findings and Chapter 9 for SEM. This chapter 
compiles pieces of answers from these three different chapters to make one 
coherent discussion in order to address the questions.  

The MMWUDW is an answer for the research question regarding a suitable 
model for Mobile Web uptake and its impact in the developing world. The 
MMWUDW has factors that address Sub Research Question 1. Each factor has 
indicator(s) that deal with Sub Research Question 2. Then, there is a discussion 
on how every indicator of the MMWUDW is supported by descriptive and 
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inferential statistics results in Chapter 7. Each indicator is also reinforced by 
human stories from interview findings in Chapter 8. 

There are also other findings from the fieldwork in Indonesia, which are not 
directly related to the MMWUDW indicators. The new findings are as follows: 

a) Huge number of Facebook users, high penetration of Facebook mobile 
and Facebook addiction 

b) The importance of education to be safe in the online world 
c) Issues of housewife participation in the Web 

 

The results of this PhD can give recommendations to policy makers and other 
Mobile Web stakeholders to increase Mobile Web adoption and anticipate its 
possible impact. These recommendations include increasing speed and 
reliability of Mobile networks; increasing literacy rate; creating spoken Web for 
less literate communities; reducing tariffs to access the Mobile Web; 
encouraging competition among Mobile operators; offering trainings on how to 
be safe on the Web; inspiring housewives to actively participate in the Web; 
providing secure and comfortable online payment. 

This study has some limitations that can be improved for further research. The 
limitations suggest several improvements, including: 

a) Redefinition of some indicators 
b) Creation of a model of Mobile Web application development in emerging 

economies 
c) Data collection from other developing countries to evaluate the 

MMWUDW 
d) Collection of longitudinal data to model feedback process in Mobile Web 

uptake 
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12.  Conclusion, Research Contribution and 
Future Work 

This research was motivated by low penetration of the Internet in emerging 
economies, and the ‘mobile miracle’ in these countries (ITU, 2011a). 
Harnessing the ‘mobile miracle’ to increase Internet access can leverage the 
potential of the Web for 80% of the world’s population who lives in the 
developing world (Population Reference Bureau, 2011). Besides, in this part of 
the world the Mobile Web can be the only available means to join the global 
online community (Bhavnani et al., 2008; Boyera, 2010; Hellström, 2009). 
Hence it is important to understand how the Mobile Web has been adopted and 
the impact it has had, and to identify areas for necessary future improvement. 
This challenge was addressed by creation and evaluation of the Model of 
Mobile Web Uptake in the Developing World (MMWUDW). 

It is people, not machines, who determine which hyperlink to follow on the 
Web (Berners-Lee, 2008). For this reason, it was crucial to study people, who 
are Mobile Web stakeholders, in order to develop the MMWUDW. It was also 
necessary to understand related areas, such as mobile technologies, the Mobile 
Web in emerging countries, the adoption of ICT, and its impact. Hence, this 
research is part of the Web Science that studies the Web, particularly the 
Mobile Web, as a whole (Berners-Lee et al., 2006a, 2006b; Hall et al., 2009; 
Hendler et al., 2008; Shadbolt and Berners-Lee, 2008). 

Section 12.1 of this chapter summarises the research to create and evaluate 
the MMWUDW. It is followed in section 12.2 by discussion of the contribution 
of this research to the field. Section 12.3 outlines the directions of future work. 
Lastly, final remarks are discussed in section 12.4. 

12.1 Conclusion 
The literature review presents the interplay of social interaction, Web 
applications and infrastructure, which are involved in the worldwide use of the 
Web (Hendler et al., 2008). Mobile technologies provide essential infrastructure 
to enable Web access using mobile phones. The GPRS that is part of the 2.5G 
technology is the minimum mobile network requirement for the Mobile Web 
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(Boyera, 2009a, 2009c; Firtman, 2010). The GPRS is based on the GSM. Thus, 
more than 80% of the global coverage of the GSM indicates potential use of the 
Mobile Web (GSM Association, 2009). 

Developing countries have their own characteristics that make them different 
from developed countries. Therefore the Mobile Web in the developing world 
faces unique challenges; these include unreliable and less advanced 
infrastructure, barriers to adoption of Mobile Web technologies, lack of 
applications and contents in local languages and character sets, as well as an 
immature ecosystem (Boyera, 2009a, 2009c; Bratt, 2010; Firtman, 2010; Ford 
and Botha, 2010; Internet World Stats, 2010; Karhu et al., 2009; Parker et al., 
2010; W3C, 2010a; Warschauer, 2004; Web AddiCT(s), 2011; Wikipedia, 2011).  

There are also unique stakeholders of the Mobile Web in emerging economies 
(Boyera, 2009a, 2009c). They comprise Mobile Web users, mobile operators, 
mobile phone manufacturers, Mobile Web service and content providers, 
Mobile Web researchers, CSOs as well as policy makers working on the Mobile 
Web. 

The study to create the MMWUDW referred to existing models of ICT and 
mobile phone adoption. The first consulted model is part of the ICT 
development index from the International Telecommunication Union (ITU) in 
Figure 2-15. The second model is the m-development impact value change 
from the Centre for Development Informatics, University of Manchester in 
Figure 2-17 (Duncombe, 2009; ITU, 2010b, 2009).   

The literature review in Chapter 2, which is summarised above, was 
triangulated with a pilot study in Kenya (Chapter 4) and expert reviews 
(Chapter 5) to create the MMWUDW (Chapter 6). Methodologies used in this 
research are explained in Chapter 3. Later, the MMWUDW was evaluated using 
questionnaire and interview data that were collected during fieldwork in 
Indonesia. These data were analysed with mixed methods approach, which 
involved quantitative analysis in Chapter 7 and qualitative analysis in Chapter 
8. In Chapter 9, SEM also processed the questionnaire and interview data to 
evaluate the MMWUDW. The second triangulation is discussed in Chapter 11, 
which comprises the questionnaire results, interview findings and SEM 
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outcomes. The processes to develop and examine the MMWUDW are 
summarised in Figure 12-1.  

 

Figure 12-1 Summary of research to develop and evaluate the MMWUDW 
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The MMWUDW is an answer for the research question on a suitable model for 
Mobile Web uptake and its impact in the developing world. Each factor has 
indicator(s), which are supported by descriptive and inferential statistics results 
in Chapter 7. These indicators are also reinforced by human stories from 
interview findings in Chapter 8. 

There are also other findings from the fieldwork in Indonesia, which are not 
directly related to the MMWUDW indicators. These are as follows: 

a) Huge number of Facebook users, high penetration of Facebook mobile 
and Facebook addiction 

b) The importance of education to be safe in the online world 
c) Issues of housewife participation in the Web 

 

The results of this research can give recommendations to policy makers and 
other Mobile Web stakeholders to increase Mobile Web adoption and anticipate 
its possible impact. These recommendations include increasing speed and 
reliability of Mobile networks; increasing literacy rate; creating spoken Web for 
less literate communities; reducing tariffs to access the Mobile Web; 
encouraging competition among Mobile operators; offering trainings on how to 
be safe on the Web; inspiring housewives to actively participate in the Web; 
providing secure and comfortable online payment. 

12.2 Research Contribution 
The MMWUDW, which was evaluated using primary data, is the key contribution 
of this research. The Mobile Web emerged in the early 2000s (Dornan, 2000; 
Smith and Collins, 2006). Later in 2006 it started to be widely embraced by 
people in developing countries (ITU, 2012). This means that the adoption of 
the Mobile Web in the developing world is relatively novel compared to other 
ICTs such as fixed-telephones, mobile phones and Web access using 
computers. Hence, an alternative model of Mobile Web uptake in emerging 
economies, particularly the one that was tested with primary data, is not 
available yet. 

The World Wide Web Foundation released the Web Index in September 2012 
(Farhan et al., 2012; World Wide Web Foundation, 2012e, 2012f). It is 
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explained in Chapter 10 that both the MMWUDW and the Web Index are based 
on the ITU model to calculate the ICT development index (ITU, 2010b, 2009). 
However, the Web Index does not specifically measure factors and indicators of 
the Mobile Web. Among 85 indicators of the Web Index, there are only six that 
are associated with the Mobile Web. Hence, the MMWUDW does not overlap the 
model of the Web Index.  

The MMWUDW is a hypothesised theoretical model, which was constructed 
from the literature review (Chapter 2), pilot study in Kenya (Chapter 4) and 
expert reviews (Chapter 5). Later it was tested with SEM using primary data that 
were collected from Mobile Web users in Indonesia. As a result, the MMWUDW 
focuses on people as users of services provided by the Mobile Web. In other 
words, contribution of this research embraces the usage of people’s voices, 
which were systematically collected using questionnaires and interviews, to 
examine the MMWUDW using SEM.  

The MMWUDW in Figure 9-3 identifies three factors representing hypothesised 
and unmeasured concepts in Mobile Web adoption. These three factors are 
Mobile Web Maturity, Mobile Web Uptake and Mobile Web Impact. They were 
adopted from the ITU model in Figure 2-15 and the m-Development impact 
value chain in Figure 2-17 (Duncombe, 2009; ITU, 2010b, 2009). The 
identification of these factors, relationships among factors and regression 
weights of each relationship, as well as a residual of each endogenous factor, 
are also considered as contributions of this research. 

Each factor or unmeasured variable in the MMWUDW has indicator(s) to make 
the associated factor measurable.  The research contribution includes the 
identification of these indicators, relationships between indicators and factors, 
and regression weights of each relationship, as well as an error of each 
indicator. 

The next research contribution is classification of weak and strong factors and 
indicators in the MMWUDW, as explained in section 9.3.2. It is suggested that 
weak indicators or factors with regression weight less than 0.5 are dropped 
from the MMWUDW (Hair et al., 2010). In addition, the classification is 
triangulated with questionnaire results and interview findings, which is 
explained in Chapter 11.  
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All factors in the structural model are strong. However, there are four weak 
indicators of Mobile Web Maturity. They are as follows: 

a) Mobile Networks 
b) Literacy  
c) Percentage of Income for Mobile Credits 
d) Digital Literacy 

 

Further, Mobile Web Maturity has three strong indicators. They consist of: 

a) Web-Enabled Phones 
b) Web Applications or Contents 
c) Mobile Operator Services 

 

Frequency of Mobile Web Usage is a strong indicator of Mobile Web Uptake. 
Moreover, all indicators of Mobile Web Impact are strong. They comprise: 

a) Information  
b) Entertainment  
c) Communication 
d) Social Cohesion 
e) Empowerment 
f) Improvement 
g) Waste Time 
h) Waste Money  
i) Economic Benefits  
j) Cyber Bullying 

 

The following research contribution is a representation of the MMWUDW as 
regression equations, which measure its factors and indicators together with 
their measurement errors. Most other multivariate techniques have an 
assumption to ignore the measurement error in variables (Hair et al., 2010). 
Therefore, justifying the measurement error in SEM increases the statistical 
estimation of the relationship between factors. Regression equations of strong 
factors and indicators in the MMWUDW are as follows: 
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1. Web-Enabled Phones = 0.71 Mobile Web Maturity + error2 
2. Web Applications or Contents = 0.85 Mobile Web Maturity + error3 
3. Mobile Operator Services = 0.89 Mobile Web Maturity + error4 
4. Frequency of Mobile Web Usage = 0.82 Mobile Web Uptake + error8 
5. Communication = 0.75 Mobile Web Impact + error9  
6. Social Cohesion = 0.74 Mobile Web Impact  + error10 
7. Information = 0.76 Mobile Web Impact + error11 
8. Empowerment = 0.72 Mobile Web Impact  + error12 
9. Entertainment = 0.76 Mobile Web Impact  + error13 
10. Economic Benefits = 0.52 Mobile Web Impact + error14 
11. Waste Money = 0.53 Mobile Web Impact + error15 
12. Waste Time = 0.57 Mobil Web Impact + error16 
13. Improvement = 0.72 Mobile Web Impact  + error17 
14. Cyber Bullying = 0.50 Mobile Web Impact + error18 
15. Mobile Web Uptake = 0.99 Mobile Web Maturity + residual1 
16. Mobile Web Impact = 0.89 Mobile Web Uptake + residual2 
17. Mobile Web Impact = 0.88 Mobile Web Maturity + 0.89 residual1 + 

residual2 
 

The last contribution is identification of improvements required by Mobile Web 
users to enjoy a better experience of Mobile Web usage as explained in 
Chapters 8 and 11. The improvements can be addressed by related Mobile Web 
stakeholders, which are illustrated in Figure 2-14. These suggested 
improvements are as follows: 

a) Wider coverage, and faster and more reliable Mobile networks. This 
depends on mobile operators. 

b) Cheaper tariffs to make the Mobile Web more affordable. This also relies 
on mobile operators together with policy makers. 

c) Low cost mobile phones with bigger screens. This is a challenge that 
should be addressed by mobile phone manufacturers. 

d) Provision of customers’ protection on online shopping and secure online 
payments. These are challenges for policy makers, mobile operators, 
Mobile Web service and content providers. 
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e) More secure environment concerning Mobile Web access. This relates to 
policy makers, mobile operators, mobile phone manufacturers, Mobile 
Web service and content providers, as well as Mobile Web researchers. 

f) Censorship of inappropriate contents. This can be dealt by policy 
makers, mobile operators, Mobile Web service and content providers. 

g) Training to improve digital literacy. Examples are training to be safe in 
the online world and to encourage housewives to embrace the Web. 
These are challenges for policy makers and CSOs working on the Mobile 
Web. 

h) Need for interesting, but free, mobile apps. This can be addressed by 
the ecosystem of Mobile Web development, which includes mobile 
operators, mobile phone manufacturers, Mobile Web service and content 
providers, Mobile Web researchers, as well as policy makers. 
 

12.3 Future Work 
Although the MMWUDW addresses research questions to model Mobile Web 
maturity, uptake and its impact in the developing world, there are possible 
research plans to improve the MMWUDW. There is also further study on the 
Mobile Web in emerging economies. 

 Improvement of the MMWUDW 

The MMWUDW can be improved by addressing the limitations of the current 
study, which are discussed in section 11.5. Redefining some of its indicators 
may lead to more accurate measurement of their factors. An example is Digital 
Literacy, which may be better measured by participants’ ability to create 
accounts, set up secure passwords, or set privacy settings on social media. 
Another possible advancement is inclusion of intensity to use the Mobile Web 
as an indicator of Mobile Web uptake. Intensity can be investigated through 
questionnaire or interview. Furthermore, participants’ answers can be 
triangulated with their activity log files. However, this suggests a more 
complicated procedure to get participants’ consents. 

In addition, data collection in different developing countries can offer better 
evaluation of the MMWUDW. It would be interesting to test the MMWUDW in 
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countries other than Indonesia, which have higher or lower maturity of the 
Mobile Web, in order to compare and contrast the results.  

Lastly, gathering data in several time intervals provides longitudinal data. 
These data enable the researcher to model feedback loops in the MMWUDW as 
a SEM non-recursive model. Feedback loops may occur from Mobile Web 
Impact to Mobile Web Maturity, as well as from Mobile Web Impact to Mobile 
Web Uptake. These loops show that Mobile Web impact can trigger changes on 
Mobile Web maturity, as well as on Mobile Web uptake after certain period of 
time. 

 A Model of the Ecosystem for Mobile Application Development in 
Emerging Economies 

The MMWUDW focuses on Mobile Web users, while other Mobile Web 
stakeholders are not explicitly represented. In this research, interviews were 
also held with other stakeholders, which include Mobile Web developers, 
Mobile Web researchers and mobile operators. These interviews were used to 
triangulate SEM results of the MMWUDW. However, modelling the ecosystem 
for mobile application development as demonstrated in Figure 2-11 requires a 
separate model. Apart from Mobile Web users, the ecosystem model entails 
data collection from a significant number of participants representing Mobile 
Web developers, Mobile Web researchers, mobile operators, mobile phone 
manufacturers, policy makers, payment services and advertisement services. 

 New Web Science Research Topics on Mobile Social Media in the 
Developing World 

Figures 1-5 and 1-6 illustrate a remarkably high penetration of Mobile 
Facebook in developing countries, which currently have very low Internet 
penetration (ITU, 2012; Socialbakers, 2012; World Bank, 2012). The pilot study 
and fieldwork also show that Facebook is the most popular social media in 
Kenya and Indonesia. These facts are intriguing for new Web Science research 
topics which aim to understand, harness and anticipate this phenomenon.  

A research topic can be launched to harness Facebook groups or applications 
in order to increase the Economic Benefits impact. This is a positive impact, 
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which has the potential to improve people’s lives in emerging economies. In 
contrast, the MMWUDW suggests that Economic Benefits is not a very strong 
impact of the Mobile Web. Harnessing Facebook for economic benefits would 
be advantageous for developing countries with extraordinary Facebook mobile 
penetration percentage, such as Swaziland (92.5%), Nigeria (87.9%), Papua New 
Guinea (85.3%), South Africa (84.5%), Botswana (82.8%), Malawi (81.5%), 
Namibia (80.9%) and Lesotho (80.6%) (Socialbakers, 2012). Similar strategies 
can be applied to other social media used in emerging economies such as 
Twitter and Mxit. 

The MMWUDW indicates that Web Applications or Contents is a very strong 
indicator of Mobile Web Maturity. It is interesting to study why Facebook has 
become very popular among Mobile Web users in developing countries, 
because it is not a local application. In contrast, the literature review and 
expert reviews suggest the importance of locally developed applications for 
Web uptake in emerging economies. Even Tim Berners-Lee (Berners-Lee, 2008) 
emphasised this issue by saying that, “The Web has been mainly designed by 

the developed world for the developed world.” 

A study of Facebook can guide local developers in emerging economies to 
create mobile applications, which are also well received like Facebook mobile. 
The MMWUDW provides background knowledge for this study, which can be 
inferred from strong indicators of the MMWUDW. Examples of this background 
knowledge are as follows: 

a) encouraging services from mobile operators to access Facebook for 
free or at very low cost 

b) easily used applications on mobile handsets to access Facebook 
c) Facebook provides access and sharing contents in local languages 
d) Facebook meets the needs of people in the developing world to 

communicate, maintain social cohesion, access information, empower 
the users and entertain them 



                      Chapter 12 Conclusion, Research Contributions and Future Work 

241 

 

12.4 Final Remarks 

The MMWUDW demonstrates Mobile Web maturity, uptake and impact in the 
developing world. An evaluation of the MMWUDW using data gathered in 
Indonesia indicates its weak and strong indicators. Regression equations of the 
MMWUDW show measurements of Mobile Web maturity, uptake and impact. 
The triangulation of SEM results with questionnaire results and interview 
findings generated a greater understanding of the MMWUDW. 

There are possible enhancements to make the MMWUDW more accurate and to 
better model the Mobile Web uptake. Lessons learned from the MMWUDW also 
prompt recommendations for policy and practice, possible new Web Science 
research topics that are related to the Mobile Web in emerging economies. 
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Questionnaire and Interview of the Pilot Study in Nairobi, Kenya in 2010 
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Questions of Semi-Structured Interview to Kenyan University Students 

1. Which mobile phones features or applications that you use? For 
example voice calls, text messages including M-PESA, mobile Web. 

2. How much money per month do you spend for your mobiles? 
3. How worth is the money compared to the benefits that you get from 

using the mobiles? You can compare the cost and benefits of using 
the mobiles with your experience before you have them. 

4. Please explain why you are dependent to any Web applications in the 
questionnaire. 

5. How familiar are you with Web application development? 
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Questions of Semi-Structured Interview to Kenyan Informal Entrepreneurs  

1. If they are familiar with the Web: 
a. Which Web applications that you use? For example mail or 

Facebook. 
b. How do you find them useful or useless? 
c. How much money per month do you spend to access the Web? 
d. How worth is the money compared to benefits that you get 

from accessing the Web? You can compare the cost and 
benefits of using the Web with your experience before you have 
it. 

2. About mobile phones, that they should be familiar with: 
a. Which mobile phones features or applications that you use? For 

example voice calls, text messages including M-PESA. 
b. How do you find them useful or useless? 
c. How much money per month do you spend for your mobiles? 
d. How worth is the money compared to the benefits that you get 

from using the mobiles? You can compare the cost and benefits 
of using the mobiles with your experience before you have 
them. 
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The Questionnaire and Interview for the Fieldwork in Rural, Semi-Urban 
and Urban Areas in Indonesia in 2012 

I. Personal Information 
7. Where do you live? Please fill in all fields that are applicable to you. 

Village:_________________________ Desa/Kelurahan/Pekon: 
 
__________________________________ 

 

Kecamatan_____________________ 
 
 
Province________________________ 

 

Town/city________________________ 
 
 

 

8. Which of the following age groups do you fall into?  
 

a. 12-16  b. 17-21  c. 22-26 
d. 27-31 e. 32-36 f. 37-41 
g. 42-46 h. 47-51 i. 52-56 
j. 57-69  

 
 

9. What is your gender? 
a. Male  b. Female c. Do not want to 

specify 
10. What is your occupation? Please select all that apply. 
a. Student b. Teacher or lecturer c. Public or private 

sector worker 
d. Farmer or 

fisherman 
e. Entrepreneur f. Non formal 

worker 
g. Retired h. Unemployed i. Other  

(please specify)  
 
_____________ 
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11. Which of the following best represents your monthly income, or pocket 
money? Please select one answer only. 

a. Rp100,000,- up to 
Rp500,000,- 

b. Rp500,001,- up to 
Rp1,000,000,- 

c. Rp1,000,001,- up 
to Rp2,000,000,- 

d. Rp2,000,001,- up 
to Rp5,000,000,- 

e. Rp5,000,001,- up 
to Rp10,000,000,- 

f. More than 
Rp10,000,000,- 

 

12. What is the highest level of education that you have completed?  
a. Did not complete 

primary school  
b. Primary school  c. Junior secondary 

school 
d. Senior secondary 

school 
e. Diploma course f. University 

 

II. Mobile Phone Ownership and Usage, as well as Web access 
1. How many mobile phones have you owned, and used, in the last six 

months? Please select one answer only. 
a. None  b. I do not have any 

mobile phones, 
but I borrow from 
family or friends 

c. One mobile 
phone 

d. Two mobile 
phones 

 

e. More than two 
mobile phones 

 

2. How many SIM cards have you owned, and used, in the last six months? 
Please select one answer only. 

a. None  b. I do not have any 
SIM cards, but I 
borrow from 
family or friends 

c. One SIM card 

d. Two SIM cards e. More than two 
SIM cards 
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3. If you use mobile phones, how much money, on average, do you spend on 
mobile credits for all you active SIM cards in a month? 
a. Less than 

Rp50,000,-  
b. Rp50,001,- up to 

Rp100,000,- 
c. Rp100,001,- up 

to Rp200,000,- 
d. Rp200,001,- up 

to Rp500,000,- 
e. Rp500,001,- up 

to Rp1,000,000,- 
f. More than 

Rp1,000,000,- 
 

4. When did you use the mobile Web, or access the Web using a web-enabled 
mobile phone, for the first time?  
a. Never b. Pre-1999  c. Between 

2000 and 
2004 

d. Between 
2005 and 
2009 

e. In 2010 or 
later 

 

5. How often have you accessed the mobile Web in the last six months?  
a. Never  b. Very rarely 

 
c. Once or several 

times a month, 
but not every 
week 

d. Once or several 
times a week, but 
not every day 

e. Daily 
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6. Which Web applications or contents do you access using mobile phones, 
and how frequent has your access been in the last six months? Please select 
one answer per row. 

Web 
Applications or  

Contents 

Frequency 

Never Very rarely Once or 
several 
times a 
month, 
but not 
every 
week 

Once or 
several 
times a 

week, but 
not every 

day 

Daily 

Emails e.g. 
Gmail, Yahoo 
Mail 

     

Search engines 
e.g. Google, 
Yahoo 

     

Internet 
banking  

     

Online 
shopping e.g. 
eBay, Amazon 

   

  

  

Social media 
e.g. Facebook, 
MySpace 
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Web 
Applications 

or 
Contents 

Frequency 

Never Very rarely Once or 
several 
times a 
month, 
but not 
every 
week 

Once or 
several 
times a 

week, but 
not every 

day 

Daily 

Chatting e.g. 
Yahoo 
messenger, 
Skype, 
Facebook 

 

     

Micro blogs 
e.g. Twitter 

     

Blogs 

 

     

Wikipedia      

Maps e.g. 
Google map 
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Web 
Applications 

or 
Contents 

Frequency 

Never Very rarely Once or 
several 
times a 
month, 
but not 
every 
week 

Once or 
several 
times a 

week, but 
not every 

day 

Daily 

Online videos 
e.g. YouTube 

     

Online games       

Downloading 
music, pictures 
or videos 

     

Online 
gambling 

     

Internet dating      

Online 
horoscopes 
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Web 
Applications 

or 
Contents 

Frequency 

Never Very rarely Once or 
several 
times a 
month, 
but not 
every 
week 

Once or 
several 
times a 

week, but 
not every 

day 

Daily 

Other  
(please specify)  
_____________ 

     

 

7. When did you access the Web using a computer (PC, laptop, notebook, 
netbook or tablet) for the first time?  
a. Never b. Pre-1999  c. Between 

2000 and 
2004 

d. Between 
2005 and 
2009 

e. In 2010 or 
later 

 

8. How often have you accessed the Web using computers (PCs, laptops, 
notebooks, netbooks and/or tablets) in the last six months? 
a. Never  b. Very rarely c. Once or several 

times a month, 
but not every 
week 

d. Once or several 
times a week, but 
not every day 

e. Daily   
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9. Which Web applications or contents do you access using computers (PCs, 
laptops, notebooks, netbooks and/or tablets), and how frequent has your 
access been in the last six months? Please select one answer per row. 
 

Web 
Applications 

or 
Contents 

Frequency 

Never Very 
rarely 

Once or 
several 
times a 
month, 
but not 
every 
week 

Once or 
several 
times a 

week, but 
not every 

day 

Daily 

Emails e.g. 
Gmail, Yahoo 
Mail 

     

Search engines 
e.g. Google, 
Yahoo 

     

Internet 
banking  

     

Online 
shopping e.g. 
eBay, Amazon 

     

Social media 
e.g. Facebook, 
MySpace 

 

     



  Appendix B 

263 

 

Web 
Applications 

or 
Contents 

Frequency 

Never Very 
rarely 

Once or 
several 
times a 
month, 
but not 
every 
week 

Once or 
several 
times a 

week, but 
not every 

day 

 

Daily 

Chatting 
e.g. Yahoo 
messenger, 
Skype, 
Facebook 

     

Micro blogs 
e.g. Twitter 

     

Blogs      

Wikipedia      

Maps e.g. 
Google map 

     

Online videos      
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Web 
Applications 

or 
Content 

Frequency 

Never Very 
rarely 

Once or 
several 
times a 
month, 
but not 
every 
week 

Once or 
several 
times a 

week, but 
not every 

day 

 

Daily 

Online games 

 

     

Downloading 
music, pictures 
or videos 

 

     

Online 
gambling 

 

     

Internet dating      

Online 
horoscopes 

     

Other  
(please specify)  
_____________ 
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III. Impact of Mobile Phones, the Web and the Mobile Web 

1. How much do you agree with the following statements on mobile phone 
usage? Please select one answer per row. 
Statements Your Opinions 

Do not 
know, 

because I 
never use 
the service 
mentioned 

in the 
statement 

Strongly 
disagree 

Disagree Neither 
agree 
nor 

disagree 

Agree Strongly 
agree 

Calling by 
mobile 
phone has a 
positive 
impact on 
my life 

      

Calling by 
mobile 
phone has a 
negative 
impact on 
my life 

      

Texting has 
a positive 
impact on 
my life 
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Statements Your Opinions 

Do not 
know, 

because I 
never use 
the service 
mentioned 

in the 
statement 

Strongly 
disagree 

Disagree Neither 
agree 
nor 

disagree 

Agree Strongly 
agree 

Texting has 
a negative 
impact on 
my life 

      

The mobile 
Web has a 
positive 
impact on 
my life 

      

The mobile 
Web has a 
negative 
impact on 
my life 
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2. How much do you agree with the following statements on mobile Web 
usage? Please select one answer per row. 

Statements Your Opinions 

Do not 
know, 

because I 
never 

experience 
it 

Strongly 
disagree 

Disagree Neither 
agree 
nor 

disagree 

Agree Strongly 
agree 

Mobile Web 
usage saves 
my money, or 
helps me earn 
money 

      

Mobile Web 
usage wastes 
my money 

      

Mobile Web 
usage wastes 
my time 

      

Mobile Web 
usage helps 
me access 
information, 
and/or do my 
assignments 
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Statements Your Opinions 
Do not 
know, 

because I 
never 

experience 
it 

Strongly 
disagree 

Disagree Neither 
agree 
nor 

disagree 

Agree Strongly 
agree 

Mobile Web 
usage helps 
me 
communicate 
with family 
and friends 

      

Mobile Web 
usage helps 
me find a job, 
or get 
customers 

      

 

3. Do the following Web applications or contents, which are accessible using 
mobile phones or computers, have a positive or negative impact on your 
life? Please select one answer per row. 

Web 
Applications 

or 

Contents 

Impact 

Do not 
know, 

because I 
do not use 

it 

Very 
negative 

Negative Neither 
positive 

nor 
negative 

Positive Very 
positive 

Emails e.g. 
Gmail, Yahoo 
Mail 
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Web 
Applications 

or 
Contents 

Impact 

Do not 
know, 

because I 
do not use 

it 

Very 
negative 

Negative Neither 
positive 

nor 
negative 

Positive Very 
positive 

Search engines 
e.g. Google, 
Yahoo 

      

Internet 
banking  

      

Online 
shopping e.g. 
eBay, Amazon 

      

Social media 
e.g. Facebook, 
MySpace 

      

Chatting e.g. 
Yahoo 
messenger, 
Skype, 
Facebook 
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Web 
Applications 

or 
Contents 

Impact 

Do not 
know, 

because I 
do not use 

it 

Very 
negative 

Negative Neither 
positive 

nor 
negative 

Positive Very 
positive 

Micro blogs 
e.g. Twitter 

      

Blogs       

Wikipedia       

Maps e.g. 
Google map 

      

Online videos 
e.g. YouTube 
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Web 
Applications 

or 
Contents 

Impact 

Do not 
know, 

because I 
do not 
use it 

Very 
negative 

Negative Neither 
positive 

nor 
negative 

Positive Very 
positive 

Online games       

Downloading 
music, pictures 
or videos 

      

Online 
gambling 

      

Internet dating       

Online 
horoscopes 
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Web 
Applications 

or 
Contents 

Frequency 

Do not 
know, 

because I 
do not use 

it 

Very 
negative 

Negative Neither 
positive 

nor 
negative 

Positive Very 
positive 

Other  
(please specify)  
 
___________ 
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IV. Semi-Structured Interview  

A. With mobile Web users in rural, semi-urban and urban areas, from 
various age groups, genders, occupations and social classes: 

1. How is the quality of mobile networks or signals in your area? 
2. How well does your mobile phone enable Mobile Web usage? 
3. In general, how relevant or trusted are Web applications or contents to 

you? 
4. How well does your mobile operator offer services that make Mobile 

Web access easier or more attractive? 
5. What good impact does the Mobile Web have on your life? 
6. What bad impact does the Mobile Web have on your life? 
7. How much do you agree that the Mobile Web increase social cohesion? 
8. How much do you agree that the Mobile Web empower your life? 
9. How much do you agree that the Mobile Web entertain you? 
10. How necessary is improvement to make the Mobile Web more easily to 

access or more useful? 
11. What do you think could make its usage easier, more useful or more 

fun? 
12. How much do you agree that the Mobile Web is prone to cyber bullying? 

 

B. With mobile telecommunication industries (operators, mobile phone 
manufacturers or sellers)  

C. With academics working in the mobile Web  

D. With mobile Web developers  

1. Which tariff packages encourage, or discourage, mobile Web usage in 
Indonesia? 

2. Which mobile handsets boost mobile Web usage in Indonesia? 
3. What are other factors that encourage, or discourage, mobile Web usage 

in Indonesia? 
4. Which government policies encourage, or discourage, mobile Web 

usage? 
5. What cases exist of mobile Web usage empowering Indonesians? 
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6. What cases exist of mobile Web usage impacting on social cohesion in 
Indonesia? 

7. What cases exist that show a positive or negative impact of the mobile 
Web in Indonesia? 

8. How supportive are education institutions in nurturing knowledge of the 
development of mobile Web applications in Indonesia? 

9. How well does the business environment and intellectual property 
protection support the development of mobile Web applications in 
Indonesia? 

10. What technological improvements to the mobile Web are necessary in 
order to better serve people in Indonesia? 
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Graphs from the Questionnaire in Rural, Semi-Urban and Urban Areas in 
Indonesia in 2012 

 

Figure C-1 Percentages of participants’ highest education 

 

 

Figure C-2 Percentages of participants’ monthly income or pocket money 

Did not 
complete 
primary 
school

0%

Primary 
school
15%

Junior 
secondary 

school
14%

Senior 
secondary 

school
51%

Diploma 
course

9%

University
11%

£7 to £34
38%

£35 to £68
13%

£69 to £135
17%

£136 to 
£338
24%

£339 to 
£676
7%

More than 
£676
1%
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Figure C-3 Percentages of participants’ monthly mobile credits 

 

Figure C-4 Percentages of participants’ mobile phones owned or used  
in the six last months 

 

Figure C-5 Percentages of participants’ SIM cards owned or used  
in the last six months 

Less than £3
35%

£3 to £7
38%

£8 to £14
20%

£15 to 
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7%
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0%

None
0%

No mobile 
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borrow from 

family or 
friends

0%

One mobile 
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65%

Two mobile 
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29%

More than 
two mobile 

phones
6%

None
2%

No SIM cards 
but I borrow 

from family or 
friends

0%

One SIM card
51%

Two SIM cards
36%

More than two 
SIM cards

11%



  Appendix C 

277 

 

 

 

Figure C-6 Percentages of Mobile Web impact: information and communication 

 
Figure C-7 Percentages of Mobile Web impact: economic benefits 

0%

10%

20%

30%

40%

50%

60%

70%

Percentages of Mobile Web usage
helped access information  or do

assignments

Percentages of Mobile Web usage
helped communicate with family and

friends

8%
11%

0% 0%1% 3%5% 5%

66%

59%

21% 23%

Do not know because I never experience it Strongly disagree
Disagree Neither agree nor disagree
Agree Strongly agree

0%

5%

10%

15%

20%

25%

30%

35%

40%

Percentages of Mobile Web usage
saved money  or helped earn money

Percentages of Mobile Web usage
helped find a job  or get customers

17%

38%

2% 1%

24%

7%

18%
22%

32%
28%

8%
5%

Do not know because I never experience it Strongly disagree

Disagree Neither agree nor disagree

Agree Strongly agree



Appendix C 

278 

 

 
Figure C-8 Percentages of Mobile Web impact: waste money and waste time 
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Association between indicators of the Model of Mobile Web Uptake in the 
Developing World (MMWUDW) and questions in questionnaire or interview 
in Indonesia to generate a spread sheet for Structural Equation Modelling 
(SEM) in Chapter 9 

Table D-1 Association between indicators of Mobile Web Maturity in the 
MMWUDW, the questionnaire (Q) or interviews (I), and related calculations 

Indicators Q or I Questions Calculations 

Mobile  
networks 

I How is the quality of mobile 
networks or signals in your area? 

1: Do not know because I never 
access mobile networks 
2: Very bad 
3: Bad 
4: Neither good or bad 
5: Good 
6: Very good 

N/A 

Web-
enabled 
phones 

I How well does your mobile phone 
enable Mobile Web usage? 

1: Do not know because I never 
use mobile phones 
2: Very badly 
3: Badly 
4: Neither well or badly 
5: Well 
6: Very well 

N/A 
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Indicators Q or I Questions Calculations 

Web 
applications 
or contents 

I In general, how relevant or trusted 
are Web applications or contents 
to you? 

1: Do not know because I never 
access Web applications or 
contents  
2: Very badly relevant or trusted  
3: Badly relevant or trusted 
4: Neither well nor badly 
5: Well relevant or trusted 
6: Very well relevant or trusted 

N/A 

Mobile 
operator 
services 

I How well does your mobile 
operator offer services that make 
Mobile Web access easier or more 
attractive? 

1: Do not know because I never 
access the Mobile Web 
2: Very badly 
3: Badly 
4: Neither well or badly 
5: Well 
6: Very well 

N/A 
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Indicators Q or I Questions Calculations 

Percentage 
of income 
for mobile 
credits 

Q Which of the following options 
best represents your monthly 
income or pocket money? 

INCOME: 
1: Rp100,000,- up to Rp500,000,- 
INCOME = (100,000 + 500,000)/2 

2: Rp500,001,- up to 
Rp1,000,000,- 
INCOME = (500,000 + 
1,000,000)/2 

3: Rp1,000,001,- up to 
Rp2,000,000,- 
INCOME = (1,000,000 + 
2,000,000)/2 

4: Rp2,000,001,- up to 
Rp5,000,000,-  
INCOME = (2,000,000 + 
5,000,000)/2 

5: Rp5,000,0001,- up to 
Rp10,000,000,- 
INCOME = (5,000,000 + 
10,000,000)/2 

6: More than Rp10,000,000,- 
INCOME = (10,000,000 + 
20,000,000)/2 

PERCENTAGE OF 
INCOME FOR 
MOBILE 
CREDITS= 
(CREDITS/ 
INCOME)* 
100% 
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Indicators Q or I Questions Calculations 

Q If you use mobile phones, how 
much money, on average, do you 
spend on mobile credits for all 
your active SIM cards in a month? 

CREDITS: 
1: Less than Rp50,000,- 
CREDITS=50,000/2 

2: Rp50,001,- up to Rp100,000,- 
CREDITS= (50,000 + 100,000)/2 

3: Rp100,001,- up to Rp200,000,- 
CREDITS= (100,000 + 200,000)/2 

4: Rp200,001,- up to Rp500,000,- 
CREDITS= (200,000 + 500,000)/2 

5: Rp500,0001,- up to 
Rp1,000,000,- 
CREDITS= (500,000 + 
1,000,000)/2 

6: More than Rp1,000,000,- 
CREDITS= (1,000,000 + 
2,000,000)/2 
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Indicators Q or I Questions Calculations 

Literacy Q What is the highest level of 
education that you have 
completed? 

1: Did not complete primary 
school 
2: Primary school 
3: Junior secondary school 
4: Senior secondary school 
5: Diploma course 
6: University 

N/A 

Digital 
literacy 

 

Q How often have you accessed the 
Web using computers (PCs, 
laptops, notebooks, netbooks or 
tablets) in the last six months? 

FREQ_WEB _COMP: 
1: Never 
2: Very rarely 
3: Once or several times a month, 
but not every week 
4: Once or several times a week, 
but not every day 
5: Daily 

AVERAGE(FREQ_ 
WEB _COMP, 
AVERAGE_FREQ_ 
WEB _APP_ 
CONTENT_COMP) 
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Indicators Q or I Questions Calculations 

Q Which Web applications or 
contents do you access using 
computers (PCs, laptops, 
notebooks, netbooks or tablets), 
and how frequent has your access 
been in the last six months? 

The applications or contents are:  

1. emails 
2. search engines 
3. Internet banking 
4. online shopping 
5. social media 
6. chatting 
7. micro blogs 
8. blogs 
9. Wikipedia 
10. maps 
11. online videos 
12. online games 
13. downloading music, picture, 

videos 
14. online gambling 
15. Internet dating 
16. online horoscopes 
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Indicators Q or I Questions Calculations 

  Choices of access frequency for 
each Web application or content 
are: 

1: Never 
2: Very rarely 
3: Once or several times a month, 
but not every week 
4: Once or several times a week, 
but not every day 
5: Daily 

AVERAGE_FREQ_ 
WEB _APP_CONTENT_COMP: 
average of all access frequencies 

 

 
Table D-2 Association between indicators of Mobile Web Uptake in the 
MMWUDW, the questionnaire (Q) or interviews (I), and related calculations 

Indicator Q or I Question Calculation 

Frequency of 
Mobile Web 
usage 

Q How often have you accessed 
the mobile Web in the last six 
months? 

1: Never 
2: Very rarely 
3: Once or several times a 
month, but not every week 
4: Once or several times a week, 
but not every day 
5: Daily 

N/A 
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Table D-3 Association between indicators of Mobile Web Impact in the 
MMWUDW, the questionnaire (Q) or interviews (I) and related calculations 

Indicators Q or I Questions Calculations 

Communication Q How much do you agree that 
Mobile Web usage helps you 
communicate with family and 
friends? 

1: Do not know because I never 
experience it 
2: Strongly disagree 
3: Disagree 
4: Neither agree nor disagree 
5: Agree 
6: Strongly agree 

N/A 

Social cohesion I How much do you agree that the 
Mobile Web increase social 
cohesion? 

1: Do not know because I never 
experience it 
2: Strongly disagree 
3: Disagree 
4: Neither agree or disagree 
5: Agree 
6: Strongly agree 

N/A 
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Indicators Q or I Questions Calculations 

Information Q How much do you agree that 
Mobile Web usage helps you 
access information, or do your 
assignments? 

1: Do not know because I never 
experience it 
2: Strongly disagree 
3: Disagree 
4: Neither agree nor disagree 
5: Agree 
6: Strongly agree 

N/A 

Empowerment I How much do you agree that the 
Mobile Web empower your life? 

1: Do not know because I never 
experience it  
2: Strongly disagree 
3: Disagree 
4: Neither agree or disagree 
5: Agree 
6: Strongly agree 

N/A 

Entertainment I How much do you agree that the 
Mobile Web entertain you? 

1: Do not know because I never 
experience it 
2: Strongly disagree 
3: Disagree 
4: Neither agree or disagree 
5: Agree 
6: Strongly agree 

N/A 
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Indicators Q or I Questions Calculations 

Economic 
benefits 

Q How much do you agree that 
Mobile Web usage saves your 
money, or helps you earn money? 

EARN_MONEY 
1: Do not know because I never 
experience it 
2: Strongly disagree 
3: Disagree 
4: Neither agree nor disagree 
5: Agree 
6: Strongly agree 

AVERAGE 
(EARN_MONEY, 
JOBS_CUSTOMERS) 

Q How much do you agree that 
Mobile Web usage helps you find a 
job, or get customers? 

JOBS_CUSTOMERS 
1: Do not know because I never 
experience it 
2: Strongly disagree 
3: Disagree 
4: Neither agree nor disagree 
5: Agree 
6: Strongly agree 
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Indicators Q or I Questions Calculations 

Waste money Q How much do you agree that 
Mobile Web usage wastes your 
money? 

1: Do not know because I never 
experience it 
2: Strongly disagree 
3: Disagree 
4: Neither agree or disagree 
5: Agree 
6: Strongly agree 

N/A 

Waste time Q How much do you agree that 
Mobile Web usage wastes your 
time? 

1: Do not know because I never 
experience it 
2: Strongly disagree 
3: Disagree 
4: Neither agree or disagree 
5: Agree 
6: Strongly agree 

N/A 
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Indicators Q or I Questions Calculations 

Improvement  I How necessary is improvement to 
make the Mobile Web more easily 
to access or more useful? 

1: Do not know because I never 
experience it 
2: Strongly disagree 
3: Disagree 
4: Neither agree or disagree 
5: Agree 
6: Strongly agree 

N/A 

Cyber bullying I How much do you agree that 
Mobile Web is prone to cyber 
bullying? 

1: Do not know because I never 
experience it 
2: Strongly disagree 
3: Disagree 
4: Neither agree or disagree 
5: Agree 
6: Strongly agree 

N/A 
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SEM is based on two multivariate analysis techniques (Hair et al., 2010). These 
are factor analysis and multiple regression analysis. Besides, SEM has three 
characteristics: 

1. Estimation of multiple and interconnected dependence relationships. 
2. Representation of unobserved concepts in these relationships, as well as 

error justification in the measurement. 
3. Definition of a model to rationalise the whole relationships. 

 

Section 1 explains how to model these relationships in SEM. Analysis of an SEM 
model leads to statistical significance and estimates of each path in the model. 
These are discussed in section 2. Paths and their standardised estimated can 
be expressed in regression equations, which are described in section 3. Section 
4 shows differences between recursive and non-recursive model. Goodness-
Of-Fit (GOF) indices of an SEM model are presented in section 5.   

1. Modelling in SEM 

A model in SEM must be developed with some fundamental theory. It can 
include constructs or unobserved variables or latent factors. These are 
hypothesised and unobserved concepts, which can be denoted by observable 
of measured variables or indicators. Their values are collected via surveys, 
tests, observations, or other ways of data collections.  

These multiple measures of a concept decrease the measurement error. A 
possible cause of measurement error is inaccurate responses. Moreover, 
respondents may not be sure how to respond, or they misinterpret the 
questions. Lastly, there is natural degree of inconsistency on the respondents. 
On the contrary, most other multivariate techniques have an assumption to 
ignore the measurement error in variables. Therefore justifying the 
measurement error in SEM increases the statistical estimation of the 
relationship between concepts. As a result, having latent variables in a model 
enables researchers to represent theoretical concepts in a better way. 
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In SEM a model is often illustrated in a path diagram. A straight arrow 
represents measurement relationship between a latent construct and a 
measured variable. The arrow is drawn from the latent constructs pointing to 
the associated measured variables or indicators. Ellipses or circles are usually 
used to show constructs. Squares or rectangles commonly represent measured 
variables. X variables typically symbolise measured variable or indicators for 
exogenous or independent constructs, while Y variables represent indicators 
for endogenous or dependent constructs. Figure  E-1, Figure  E-2, Figure  E-3 
and Figure  E-4 show four types of theoretical relationships in SEM. 

 

Figure  E-1 Relationship between a construct and a measured variable  
(Hair et al., 2010) 

 

 

Figure  E-2 Relationship between a construct and multiple measured variables 
(Hair et al., 2010) 

 

 

Figure  E-3 Dependence relationship between two constructs  
(a structural relationship) (Hair et al., 2010) 
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Figure  E-4 Correlational relationship between constructs (Hair et al., 2010) 

An example of a construct or unobserved variable or latent factor is job 
performance of 98 managers of farm cooperatives (Arbuckle, 2010; Warren et 
al., 1974).  This factor was measured by tests on 24 items of performance, 
which consisted of planning, organisation, controlling, coordinating and 
directing. Later the 24 tests were randomly split into two halves that represent 
two measured variables (Rock et al., 1977). These measured variables were 
called 1performance and 2performance. Each of them represent 12-item 
subtests of performance, and they were independently measured. However, 
results on the two subsets may differ because of the effects of error on each 
measured variable. This measurement error is represented by latent variables 
named error1 and error2 respectively.  

 

Figure  E-5 The input path diagram representing performance of  
farm managers (Arbuckle, 2010) 

Relationships among the constructs, measured variables and measurement 
error of the job performance for farmer managers are shown in Figure  E-5. 
This diagram is drawn in IBM® SPSS® Amos (Analysis of Moment Structures) 
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(Arbuckle, 2010; Byrne, 2010a). Amos is application software provided by the 
University of Southampton to carry out SEM. 

This diagram has four possible relationships as demonstrated in Figure  E-1, 
Figure  E-2, Figure  E-3 and Figure  E-4. A regression weight or coefficient of a 
path from a latent variable or factor is called a factor loading. There is a 
constraint in SEM that one of factor loadings on each latent variable must be 
defined to 1 to make the model identified (Albright and Park, 2009; Arbuckle, 
2010; Byrne, 2010a; Hair et al., 2010; Lei and Wu, 2007).  

Examples in Figure  E-5 are factor loadings of the paths from performance to 
1performance, from error1 to 1performance, as well as from error9 to 
performance. This constraint is crucial, because a latent variable is unobserved 
and has no metric scale. It means any latent variable has no range of values. 
The lack of this constraint will make the scale of the latent variable 
meaningless and the model is unidentified. 

2. Statistical Significance and Path Estimates 

The input path diagram in Figure  E-5 is analysed by Amos to reveal its output 
path diagrams. There are two types of output path diagrams. These are 
unstandardised and standardised diagrams.  

An unstandardised output path diagram shows Critical Ratios (CR) or z-scores 
of parameter estimates that are based on a probability level (p-value) of 0.05 
(Bian, 2011; Byrne, 2010a; Lei and Wu, 2007). Thus a CR is statistically 
significant at the 0.05 level (two-tailed), if its absolute value is greater than 
1.96. Consequently the hypothesis that its estimate is equal to 0 can be 
rejected. This suggests its path is significant in the model. 

An estimate with its p-value represented in three asterisks (***) indicates that 
the estimated path is significant at the 0.001 probability level (two tailed). 
Furthermore, a parameter estimate with two asterisks (**) as its p-value 
suggests that the significant level of the estimated path is at the 0.01 
probability level (two-tailed). On the other hand, if the absolute value of a CR 
is less than 1.96, then its path is considered nonsignificant at the 0.05 level 
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(two tailed). Nonsignificant paths are recommended to be dropped from the 
model (Hair et al., 2010). 

Figure  E-6 illustrates the standardised output diagram from the input path 
diagram in Figure  E-5. Path coefficients in Figure  E-6 indicate how well the 
model represents the data. Regression weights in a standardised diagram are 
not dependent on measurement units of all variables (Bian, 2011). As a result, 
they do not have any impact from the identification constraint as explained 
above. This constraint can be applied to different factor loading on each latent 
variable in an input path diagram (Albright and Park, 2009; Arbuckle, 2010; 
Byrne, 2010a; Hair et al., 2010; Lei and Wu, 2007). It produces different 
parameter estimates in the unstandardised output diagram, but the same 
parameter estimates in the standardised output diagram. 

 

Figure  E-6 The standardised output path diagram representing performance 
of farm managers (Arbuckle, 2010) 

High significant estimates in an unstandardised output diagram do not always 
indicate they are good indicators of a factor or latent variable (Bian, 2011; Hair 
et al., 2010; Lei and Wu, 2007). Further investigation should be conducted on 
their standardised estimates or factor loading, which range from -1 to 1. High 
factor loadings suggest better indication for the latent variable. Low loadings 
indicate that the paths should be deleted from the model.  

Absolute values of factor loadings should be no less than 0.5, or ideally they 
should be 0.7 or higher. The reason relates to an indicator’s communality, 



Appendix E 

296 

 

which is calculated by squaring the factor loading. This is also called squared 
multiple correlation or R2. It indicates how much variation in an indicator is 
explained by the factor or latent variable. A factor loading of 0.71 has R2 that is 
equal to 0.5. Hence, the factor or latent variable explains at least 50% variance 
of the indicator or observed variable. The rest of the variance is described by 
the error. Factor loadings, which are less than 0.7, can also be considered 
significant. However, more variance in the measure is error variance and not 
explained variance. Items with low factor loadings are candidates for omission. 

3. Regression Equations 

SEM defines a structural model to approximate a sequence of interrelated 
multiple regression equations (Hair et al., 2010). An example of a standardised 
structural model is illustrated in Figure  E-7.  

 

Figure  E-7 The standardised output path diagram of job search 
(Hair et al., 2010) 

Relationships in the above diagram can be estimated in the following 
equations: 

1) ŷJobSatisfaction = 0.065 (Supervision) + 0.219 (Work Environment) + 0.454 
(Coworkers) 

2) ŷJobSearch = 0.50 (Job Satisfaction) 
By substituting equation 1 into equation 2, we obtain: 

3) ŷJobSearch = 0.50 [0.065 (Supervision) + 0.219 (Work Environment) + 
                      0.454 (Coworkers)] 
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Furthermore relationships involving covariances can be expressed in direct and 
indirect paths. An example is a relationship between Work Environment and 
Job Satisfaction.  

1) The direct path: Work Environment  Job Satisfaction = 0.219 
2) The indirect path:  

a. Work Environment  Supervision  Job Satisfaction =  
0.20 x 0.065 = 0.013 

b. Work Environment  Coworkers  Job Satisfaction =  
0.15 x 0.454 = 0.068                                                                                                   

Total: Direct + Indirect = 0.219 + 0.013 + 0.068 = 0.30 

4. Recursive or Non-Recursive Models 

A model in SEM can be recursive or non-recursive (Hair et al., 2010). Previous 
models in Figure  E-5, Figure  E-6 and Figure  E-7 are all recursive. This means 
all paths between constructs or factors come from the predictors to the 
consequences. In other words, there are no pairs of constructs having 
bidirectional paths between them.  

 

Figure  E-8 A non-recursive SEM model (Hair et al., 2010) 

On the contrary, a non-recursive model has a feedback loop, which can involve 
direct or indirect relationships. Figure  E-8 demonstrates an example of a non-
recursive SEM model, where Job Search is both predicted by and predicts Job 
Satisfaction. Hence, a feedback loop between two constructs or factors in a 
non-recursive SEM model can be interpreted that each one is a cause and an 
effect of the other. This condition likely happens with longitudinal data but not 
with cross-sectional data. 
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5. Goodness-of-Fit (GOF) Indices 

SEM analysis also produces Goodness-of-Fit (GOF) indices. In general, there 
are two groups of fit indices (Hooper et al., 2008). These are absolute and 
incremental fit indices. Absolute fit indices, such as chi-square ( ) or 
minimum discrepancy (CMIN), assess how well a model fits compared to no 
model at all (Jöreskog and Sörbom, 1993). In contrast, incremental fit indices, 
such Comparative Fit Index (CFI), do not use raw form of chi-square. 
Incremental fit indices compare the chi-square value to a baseline model 
(McDonald and Ho, 2002).  

Minimum discrepancy (CMIN), which is frequently stated as a statistic, is the 
basic measures of disparities between the estimated covariance matrix (theory) 
and observed covariance matrix (reality) (Hair et al., 2010). The null hypothesis 
(H0) states that both matrices are equal. This means that the model entirely fits 
to the data.  

There is a main difference between SEM and other multivariate techniques. 
Other techniques usually consider a smaller p-value, such as less than 0.05, as 
an existence of a statistically significant relationship. Conversely a small p-
value in SEM  test denotes that the estimated and observed covariance 
matrices are statistically different. Hence the model unlikely fits to the data. 
Hence,  test is also well known as ‘badness of fit’ (Kline, 2004) or ‘a lack of 
fit’ (Mulaik et al., 1989).  In SEM a relatively small  and respectively large p-
value reveal that both matrices are not statistically significantly different. This 
means the proposed theory suits the reality. 

Another common GOF measures are Comparative Fit Index (CFI). A 
hypothesized model or tested model has CFI between 0 and 1. If its CFI is 
nearly 0.95, a hypothesized model is regarded as a well-fitting model (Hu and 
Bentler, 1999). CFI is commonly reported, because its measurement is least 
effected by sample size (Fan et al., 1999). 
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